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point at which the ingredients of the plastic Catalin 
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plastics must be kept under close laboratory observation in 
order to avoid trouble. Our cover photograph shows a labora- 
tory technician making teats of the ingredients of a plastic to 
ho sure that they meet pre-determtned specifications. 




SCIENTIFIC AMERICAN, January, 1938. Vol. No. 158. No. 1, entered at the New York, N. Y, Post Office as second class matter June 28. 1879, 
under the act of March 3rd, 1879; additional entry at Greenwich. Conn. Published monthly by Munn A Company. Inc., 24 West 40th Street. New 
York City. Copyrighted 1937 by Munn ft Company, Inc. Great Britain rights reserved. Subscription price 14.00 per year. Canada $4.50. Foreign 
$5.00, Mtnuscrlpta are aubmitted at the author's risk and cannot be returnee unless accompanied by postage. 



50 Years Ago in . . . 



SUB-SEA PHONE—^Lieutenant Boyer, of H. M. S. Malabar, has 
recently been experimenting in telephonic communication at sea. 
The signaling apparatus of his invention consists of a gong fixed 
against the side of the vessel below the water line. A straight 
tube leads from this gong to the bridge, and in its interior is a 
rod, by which the hammer can be worked, and the striking may 
be in accordance with the Morse code. In the center of the 
gong is fixed a telephone. . . . This forms the receiver. If two 
ships be fitted with this combination, it is maintained that it is 
only necessary for one to rap out her message by striking her 
gong and for the other to receive it on her telephone. The sound 
waves from the transmitting gong traverse the intervening water 
and vibrate the diaphragm of the submerged telephone at a 
distance.** 

MASTODON — “The mastodon, that great fossil mammal, allied 
somewhat nearly to the elephant, has become, perhaps, more familiar 
to the public than any other of the numerous great creatures which 
once lived in our extended country. 

This familiarity came about 
through the frequent discovery of 
well preserved skeletons of the mas- 
todon. . . . The most perfect, and 
also the most remarkable, as to size 
and interesting developments, is the 
skeleton of a mastodon now mount- 
ed in the Geological Hall of the 
American Museum of Natural His- 
tory, in Central Park. This example, 
of which our engraving is a correct picture, was found embedded in 
a peaty material in the town of Salisbury Mills, near Newburgh, New 
York.*’ 

CHANNEL BRILGE — “The following details of a proposed bridge 
across the English Channel are taken from a French contemporary. 

. . . The plans have already been prepared, and are at present being 
examined by skilled engineers at the Creusot Works. ... It is esti- 
mated that the cost will be somewhere about 40,000.000 pounds, 
and the time required before it can be completed seven years or 
more. The course proposed to be taken for the bridge is from 
Cran-aux-Oeufs, a little place on the French coast between Amble- 
teuse and Cape Gris Vert, to Folkestone, on the English side, a dis- 
tance of about 22 miles. Not the shortest, but the shallowest line 
will be chosen. . . . The piles required are blocks of concrete 
and masonry, 160 feet long by 100 broad, and will be placed 
at intervals of about 550 yards. . . . The causeway of the bridge 
will be about 160 feet above the sea level, so that vessels of any 
size thay be able to pass beneath it. . . . Such are the outline 
details of tliis enormous undertaking, which the projectors state 
they have full confidence will be before long carried out.” 

CHOLERA— “An illustra- 
lion of the practical useful- 
ness of bacteriology was fur- 
nished recently in this city. 

An Italian steamer arrived 
‘ loaded with immigrants. 

There had been no cholera 
on board, but, as the vessel 
reached this port, a suspici- 
ous case of diarrhoea oc- 
curred in a child. The symp- 
toms were not perfectly typi- 


cal of cholera. Some of the dejections were taken, and sterilized tubes 
were inoculated and taken to the Carnegie Laboratory in this city. . . . 
The cultures developed in the way characteristic of Asiatic cholera, 
and the diagnosis was made. Subsequently other cases of cholera 
appeared, and the culture diagnosis was abundantly confirmed.** 

SOLAR PLATINUM — “Professor C. C. Hutchins and Professor E. L. 
Holden, of the Harvard University Physical Laboratory, have begun 
a most interesting work pertaining to observations on the chemical 
constitution of the sun, which have already led to some remarkable 
results. . . . One result of these researches ... is the discovery of 
platinum in the sun.** 

VACCINATION — “The success of anti -vaccination is aptly shown 
by the results in Zurich, Switzerland, where, for a number of years, 
until 1883, a compulsory vaccination law obtained, and smallpox 
was wholly prevented — not a single case occurred in 1882. This 
result was seized upon in the following year by the anti-vaccination- 
ists, and used against the necessity for any such law, and it seems 
they had sufficient influence to cause its repeal. The death returns 
for that year (1883) showed that for every 1,000 deaths, 2 were 
caused by smallpox; in 1884, there were 3; in 1885, 17; and in the 
first quarter of 1886, 85.** 

AIRSHIP — “A vessel for aerial navigation, which is designed to be 
a Light and yet strong and roomy structure, capable of easy ascen- 
sion and being readily steered ... is constructed with a series of 

» , longitudinal tubes, adapted to hold concen- 
trated gas, and bent to assume a generally 
spherical shape. ... An outer smooth metallic 
wall is also provided, having a sharp forward 
point, in which is a sight opening, a steering 
apparatus being mounted near by. In the 
central portion of the ship is a compartment, 
" in sub-divisions of which are electric motors 
to furnish propelling power, the wings being designed to partake 
somewhat of the appearance of a bird*8 wing, the upper row of 
wings propelling the ship forward and slightly upward, while the 
dip and stroke of the wings may be adjusted within certain limits. 
The rudder is made somewhat in the shape of a fish tail, and con- 
sists of two fans arranged side by side in the same plane. The 
ship is elevated principally through the introduction of the con- 
centrated gas in the longitudinal lubes into the gas chambers.** 

TRACKS— “According to the Railway Age, the year 1887 has sur- 
passed all other years in the extent of railway mileage constructed 
in the United States,** 

SUBMARINE — “Lieutenant Hovgaard, of the Danish navy, . . . 
gives a description of s.^ submarine boat which he has de- 
signed, which shall be 
able to dive below the sur- 
face at any moment, con- 
tinue her course under wa- 
ter for a considerable dis- 
tance, and remain there for 
many hours, retaining the 
while her capacity for con- 
tinuing her work. For driv- 
ing her machinery be em- 
ploys steam above water and 
electricity In stowage iUc) 
batteries under water.** 



AND NOW FOR THE FUTURE 

([Paranoid parsonalities, by Paul Popenoe, Sc.D. 

((Dental records to identify the dead, by Edward J. Ryan, 
B.S., DD.S. 

((How a cupper plane is built— Hold in photographs. 

((The chemistry of alloys, by Prof. Sidney J. French. 
((Power from bacteria, by M. K. Elwood. 
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DR. JOHN JOHNSTON 


I N 1927 Dr. John Johnston was called 
from Yale University, where he was 
Sterling Professor of Chemistry and 
Chairman of the Department, to set up 
a research laboratory for the United 
States Steel Corporation. A combination 
of factors, chief among which was an 
appreciation of future trends, had re- 
sulted in a plan to establish a central 
research laboratory which would deal 
with major problems affecting all prod- 
ucts made by the several subsidiary 
companies and aim to coordinate the in- 
vestigations being carried out in the 
many plants and laboratories of those 
companies. 

The laboratory was started, late in 
1928, in Kearny, New Jersey, with a 
staff of metallurgists and physical chem- 
ists who began by surveying the possi- 
bilities of improving the quality, and 
fitness for its purposes, of steel. The 
primary investigations on which are 
based the subsequent applications to 
practice comprise many of a type com- 
monly spoken of as “pure research”; 
that is, research planned to yield some 
definite knowledge which may or may 
not be directly applicable to present-day 
practice. Many of them have been de- 
scribed in scientific and technical jour- 
nals, the list of publications now com- 
prising more than 80 papers. 

In his papers and lectures discussing 
the science of steel-making, Dr. Johnston 
has dealt mainly with the complex 
chemical and physico-chemical prob- 
lems connected with the production of 
steel and the behavior of finished steels. 
He believes that while heretofore the 
ancient art of steel-making has been 
ahead of the science, further marked 
progress in the furnishing of the steel 
preeminently suited to each of the mul- 
tifarious uses of steels will be possible 
through the further progress in estab- 
lishing the scientific basis for all of the 
steps in the process. Among others, the 
chemical manufacturing industry and 
the transportation industries have great- 
ly benefited by the development of im- 
proved steels with a combination of 
properties which suits them for special 
uses. 

Born in Perth, Scotland, October 13, 
1881, Dr* Johnston studied at Perth 
Academy, then entered the University of 
St. Andrews from which he was gradu- 
ated with the B«Sc. degree in 1903. By 
examination he was admitted as an As- 


suciate of The Institute of Chemistry of 
Great Britain in 1903. In the same year 
he was awarded a Carnegie Scholarship 
in Chemistry which gave him opportunity 
to do research work with Professor James 
Walker from 1903 to 1905. In 1905 he 
was awarded the 1851 Exhibition Schol- 
arship for two years which he spent at 
the University of Breslau, Germany, 
working with Professor Abegg. During 
1907-08 he was Research Associate in 
the Laboratory of Physical Chemistry of 
the Massachusetts Institute of Technol- 
ogy, working with Professor A. A. Noyes 
upon the conductivity of aqueous salt 
solutions. 

In 1908, he received the degree of 
Doctor of Science from St. Andrews 
University. The following year he joined 
the staff of the Geophysical Laboratory 
in Washington as chemist, where he was 
occupied with investigations in the fields 
of high temperatures and of high pres- 
sures directed toward the solution of 
some geological problems. In 1916, he 
left to take charge of the Research De- 
partment of the American Zinc, Lead 


and Smelting Company, in St. Louis, 
where he was engaged in an endeavor 
to effect economies in the production of 
zinc and its by-product, sulfuric acid. 
During the war period he served the 
U. S. Bureau of Mines on war gas inves- 
tigations. In 1918-19, he was Secretary 
of the National Research Council and 
Chairman of the Chemistry Division. 
Following this, he joined the Chemistry 
Department of Yale University, becom- 
ing Sterling Professor of Chemistry and 
Chairman of the Department/ Since 
1927, he has been with the United States 
Steel Corporation as Director of Re- 
search. Honorary degrees have been 
awarded to Dr. Johnston from Yale Uni- 
versity (M.A. 1919) ; New York Univer- 
sity (D.Sc. 1928) ; Lehigh University 
(D.Sc. 1929). 

Dr. Johnston has been a prominent 
and active member of a number of scien- 
tific organizations, among which are the 
American Chemical Society, of which he 
is now a councillor-at-large, and the 
American Electrochemical Society, of 
which he was president in 1933-34. 
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ELDING DOES ITS BIGGEST 
ARINE JOB 


S INCE its first experimental application to the 
construction of ships a comparatively short time 
ago, welding has advanced greatly. This tanker, on 
the ways at Chester, Pennsylvania, will be the largest 
welded ship ever built. With a cargo capacity of 
156,000 barrels, it will carry for its owners, The 
Atlantic Refining Company, more oil in one load 
than was product in any one day from 1878 to 1909. 
Its length will be 521 feet and its tonnage 18,500. 
Turbo-electric engines developing 5000 horsepower 
will give the tanker a sped of over 13 knots. Since 
this pktUre wal taken, the tanker has been launched. 
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AH lUuitrttloiM Murteiy 
The trumpeter swan, a magnificent North American 
waterfowl, persist! in small numbers despite man’s advance 


u. 


8. Buresa of Bloloetetl Surrey 

Conservationists recognized that the end of the buffalo 
was approaching, and took steps to protect the animals 


What Can We Do About 


Our Rare AND 
Vanishing Species? 

LcHSonti Have Been Taught by the DiHappearance 
of the Passenger Pigeon and Heath Hen ... A 
Greater Public Intercut and Support Needed 


By IRA N. GABRIELSON 

Chief. Bureau of Bit 
U, 8. Department i 


Chief. Bureau of Biological Survey 
^ “ of Agriculture 


T he problem of our vanishing 
species of wildlife stirs a 
great deal of scientific as well 
as popular interest. Scientists read 
from the records of the rocks that 
whole faunas have vanished from 
the earth not once but at various 
stages in geologic history ; we can- 
not even guess at the numbers 
that disappeared without leaving 
any permanent record behind them. 
Since rather peculiar combinations of 
conditions are required for the preserva- 
tion of animal remains, as well as for an- 
other series of geological events, such as 
elevation by upheaval of the rocks to the 
surface and erosion that cuts down to 
reveal the fossil belts, it is a safe guess 
that the ancient creatures we know of 
now can be only a small part of the 
whole assembly of vanished American 
animals. 

We cannot say with any certainly what 
exterminated them nor can we today 
say why the ivory-billed woodpecker 
has practically gone while the smaller 
pileated woodpecker, similar in at least 
some of its living habits, has held its 
ovm much better. Nor can we definitely 
st^ why the Eskimo curlew is gone but 
otmr similar forms still persist in some 
numbers. We do know that invasion by 
man» with bis agricultural needs for new 
lands to exploit^ has destroyed the orig- 
inal homes of some species. This has 
undoubtedly been a major factor in the 
decline of the whooping crane and the 
trum{)eter swan ahn^t to the vanishing 
point, but we cannot be certain that it 
is the only faotot. Odier creatures, such 
as the prairie chicken and the sharp- 


tailed grouse, were decimated by over- 
shooting as well as by a rapidly decreas- 
ing area of natural range. We know that 
man and his various activities played a 
major part in the extermination of some 
animals that have vanished in compara- 
tively recent times. This very fact has 
had the effect of creating the hope that 
it will be possible to prevent such occur- 
rences from happening again. 

Y ears ago the Carolina paroquet 
disappeared and no one realized it 
until it was too late to do anything but 
express regret. In. July, 1914, the last 
surviving passenger pigeon died in the 
Cincinnati Zoo, The death of this last 
member of a little group of captive birds 
wrote finis to a species whose numbers 
were once so great as to darken the sun 


as they moved across the country in their 
migratory flights. The passing of this 
bird provoked a great deal of interest 
and rather widespread newspaper com- 
ment, not only at the time but at in- 
tervals since. ^ sudden and so complete 
was the demonstration of the doom of 
the pigeon that to many observers it had 
a savor of the mystery of the preter- 
natural. 

Season after season the countless mil- 
lions of passenger pigeons had returned 
to the incredibly teeming confusion of 
the pigeon roosts, and then within the 
space of but three or four years they 
were gone and with a suddenness that 
was catastrophic. A few doomed and 
dwindling flocks remained to experience 
a brief stay of execution, but soon all 
had vanished forever. 
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nessed the tragedy could not convince 
themaelves that It had occurred. The 
birds, they said, had migrated to South 
America or they had founded new col- 
onies in remote and inaccessible regions 
in the Rockies, or in Canada, or on some 
sea island from which retreat they would 
some day return, a mighty host, to aston- 
ish and delight later generations of 
Americans. With diminishing frequency 
the Biological Survey continues to re- 
ceive communications from in- 
dividuals who saw these hosts 
in the days of their abundance, ; , 

each of whom believes he has 
discovered a dock of passenger 
pigeons. For a good many years 
following the disaster, the more 
convincing of these reports 
were investigated, but the re- 
sults were always the same; 
whatever the investigator found 
it was not the passenger pigeon. 

The rewards, amounting to 
some thousands of dollars, of- 
fered for positive proof that 
even a single pair of the birds 
still exists have never been be- 
stowed — and we know now that 
they never will bo. 


T here win probably always 
be some mystery about the 
final disappearance of the pas- 
senger pigeon but students 
generally agree that man's in- 
vasion of their habitat was an 
important if not the all-impor- 
tant factor. Market hunting de- 
stroyed millions and the cutting 
of forests and opening up of 
agricultural land undoubtedly 
disturbed the natural relations 
of the birds to their environ- 


the same route, but energetic action and 
the spending of considerable sums of 
money by a few individuals prevented 
that, and no one now worries about the fu- 
ture of the buffalo, although it is probably 
beyond reasonable hope that any great 
number of them can ever again range 
freely in this country. Still the species 
is preserved, both in the United States 
and in Canada, on government preserves 
and by private individuals. There are in 




The tide was turned in favor of the pronghorn antelope 
by a deficiency of rainfall that stopped man’s plow 


sidering similar action. There are many 
times the number of antelope living on 
the western plains today that there were 
15 years ago, It is not too wildly fan- 
tastic to say that there is some possibil- 
ity of this species becoming too abundant 
in some areas as deer have become in 
numerous spots in the United States, 
and that the probable concern of those 
interested in this particular form of 
wildlife will in the near future be di- 
rected to limiting the number 
to the available food supply 
rather than to efforts further to 
increase the herds. 


T hese few examples re- 
flect the possibilities of pre- 
serving and restoring species of 
wildlife. The first efforts in 
this direction failed, probably 
because they came too late. 
With the buffalo, the efforts 
were successful in preserving 
the species, and with the an- 
telope the combination of con- 
ditions and public interest has 
resulted in an increased popu- 
lation over a wide range. For 
other species the story is not 
such a happy one as in the case 
of the antelope, nor so beyond 
hope as in the case of the pas- 
senger pigeon, the Carolina 
paroquet, and the heath hen. 

Let us review just a few of 
the species whose numbers are 
at such a low ebb that they 
might encounter extermination 
as a result of any unfavorable 
change in conditions. 

The whooping crane, once a 
very common bird which bred 
from Nebraska, Iowa, and the 


ment. This last factor alone may have 
been sufficient to prevent any recovery 
of a species already greatly reduced 
in numbers. Whether these two or some 
of the other explanations advanced are 
the real answer may never be known, 
but it is generally accepted that man, 
both directly and indirectly, contributed 
mightily to the disappearance of the 
teeming millions of these birds. 

About five years ago the last heath hen 
on Martha's Vineyard disappeared; this 
meant the extermination of this eastern 
form of the prairie chicken, a loss which 
did not occur, however, without a real 
effort on the part of conservationists to 
save this bird. Massachusetts people put 
time, money, and effort into the program 
to save the heath hen, but the action 
came too late to be successful. I think 
that in the history of these three species 
might be read the evolution of the in- 
terest of Americans in preserving their 
wildlife resources. 1 can see a change 
from absolute indifference to a live and 


the western states three great federal 
buffalo ranges — one in Montana, one in 
Nebraska and one in Oklahoma — as well 
as several National Parks on which are 
kept stocks of this once almost innumer- 
able inhabitant of the western plains. 

A few years ago a combination of wet 
years in the arid sections of the country 
and the 640-acre homestead act nearly 
sent the antelope, that fleet inhabitant 
of the plains country, to join some of 
the other extinct species. Today, great 
antelope refuges have been set aside in 
the western states where, except for 
some improbable natural catastrophe, it 
should be possible always to preserve 
the herds. Antelope cannot withstand 
human settlement of their home ranges 
and the long continued deficiency in 
rainfall in these semi-arid areas, which 
stopped the plows and reversed the trend 
of human population, was a boon to the 
antelope, whatever it meant in human 
suffering. The antelope are now so 
numerous in western states that several 


Dakotas northward into Canada, apd 
which up to 50 or 60 years ago could be 
counted by the thousands in flight, is 
making its last stand. Whether it can be 
saved or not is a question, but an effort 
is being made. There has been close and 
whole-hearted co-operation between the 
governments of the United States and 
Canada in an effort to save the few in- 
dividuals left. These birds breed in cer- 
tain areas in Canada which are being 
carefully guarded by the Canadian gov- 
ernment. Every effort is being made to 
protect the survivors while they are in 
the United States, and one area in south- 
ern Louisiana and another on the Texas 
coast, frequented by these great white 
cranes during the winter, will shortly 
become federal refuges. Both of these 
refuges, which were purchased primarily 
for winter homes for ducks and geese, 
will also give protection to the surviving 
cranes so long as they remain on them. 
Another little group of whooping cranes 
is known to winter in certain inaccessible 


active interest in the problem of vanish- 
ing species. 

The buffalo came very close to going 


restricted open seasons have been de- 
clared, during which carefully managed 
hunts are allowed. Other states are con- 


areas in Mexico. Perhaps complete pro- 
tection of these birds on both their win- 
tering and summering grounds may yet 
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give them a chance, but their numbers the Arctic Circle, has responded magnifi- have left great scars on the swamp 

are woefully small and it is still a ques* cently and it is again possible to see which will take years to heal. Conditions 

tion whether the efforts to save this bird flocks of these swans, numbering not there are favorable for the birds and it 

have been undertaken in time to prove only hundreds but actually thousands of is hoped that this little group can be 

a success. birds ; the species appears to be well on preserved. 

The California condor is another spe* the way toward recovery on both the This refuge, incidental to its purpose 
cies in grave danger. Whether any Atlantic and the Pacific coasts. As an of serving as a wintering ground for cer- 

measures which may now be undertaken example of the numbers that may be tain groups of waterfowl, particularly 

will succeed in preserving it is still pro!)* found, the following from the 1936 re* wood ducks and ring necked ducks, will 

lematical. The point of interest is that port of the Superintendent at Lake also protect a colony of breeding Florida 

intelligently directed efforts are being Mattamuskeet Bird Refuge in 

made to aid the species. An area on one North Carolina is interesting: 

of the California national forests which “The net results of three sepa- 
ls known to be the home of the only sur- rate counts and constant ob- 

viving group of these great birds has servations by our patrol force 

been put under a special closing order indicate there are 15,000 

and is being zealously guarded by the whistling swans.’* 

National Forest Service in an effort to The trumpeter, with a more 
give the condors an undisturbed oppor- southerly nesting ground, and 

tunity to breed and restore their numbers. more sedentary habits, has 

not been so fortunate, and 

T he trumpeter swan, the most mag* has practically vanished. 

nificent of North American water* However, there is still hope 

fowl, still persists in small numbers in that present constructive ef- 

British Columbia, in Yellowstone Park, forts have been started in 

and in the mountains of south-central lime to save it. Counts of 

Montana. Red Rock Lake, one of the breeding birds on Red Rock 

newer federal waterfowl refuges, is the Lake and in Yellowstone 

main breeding ground for these birds in Park are interesting. For the 

the western United Stales. It is an ideal breeding seasons of 1935, 

territory for tl>«r use and on this refug<. im, and 1937 we have the Th, although .imilar 

and on lakes m Yellowstone Park this following careful checks: forms of wddlife still persist in numbers 

great bird is making its last stand in 

the United Slates. Formerly it bred from J^37 sandhill cranes, the small black bear of 

Iowa and Nebraska northward through- on R^d VoclTlake South, the otter, and various other 

out much of the prairie country in Can- Refuge°” t 28 31 39 species that were becoming perilously 

ada, as well as on the mountain lakes Number of young trumpeter close to extirpation, 

in much of the northern United States swans on Red Rock Lake The big white herons which were 

and southern Canada. Refuge 16 26 51 practically exterminated at one time in 

Swans of both the North American Number of adult trum^ier south Florida are slowly increasing in 

specks, namely the trumpeter and the NuX* of numbers on the Florida Keys. The Na- 

whistling, have been protected for years swans in Yellowstone Park — 1.) 26 tional Association of Audubon Societies 

by the federal migratory bird law as well Total number of trumpeter bas been patrolling these areas trying 

as by a very strong popular sentiment swans observed in Yellow- to protect the birds, and the Biological 

for their preservation. The whistling Bed Survey is making an effort to provide 

swan, with its breeding ground beyond ' ‘ a refuge that will give protection to the 

The great ivory-billed main nesting colony. This is not an 




StratuuNii affortt were made to save the heath 
ben, but its numbers hud been too far decimated 


woodpecker, formerly widely 
distributed in southern for- 
ests and swamps, is now 
scarcely more than a mem- 
ory, although scattered col- 
onies exist in a few states 
along the Gulf Coast. There 
may still be a chance to save 
this species as there are a few 
birds left in the vicinity of 
one of the newer federal 
refuges and individuals have 
occasionally been seen on or 
near this sanctuary. The area 
involved is the great Okefe- 
nokce swamp in southern 
Georgia, about two thirds of 
which is now in a federal 
wildlife refuge and being 
administered solely for the 
protection of wildlife. Every 
effort 28 being made to pre- 
serve as much of the primitive 
wilderness as is left there, 
although fire and logging 


accomplished fact, however, and when 
it does come it may be too late to save 
the birds. 

T he situation is not so favorable for 
some of the shore birds because the 
birds leave this continent. The Eskimo 
curlew, that formerly migrated as far 
south as Argentina, is probably extinct. 
Some of the others that make the same 
trip, such as the golden plover and the 
so-called upland plover or Bartramian 
sandpiper and Iludsonian godwit, are 
perilously close to extermination. They 
have been killed off for human food and 
great reaches of their habitat destroyed 
by cultivation and drainage. The Hud- 
sonian curlew, and two species of yellow- 
legs, also among the globe-spanners, and 
the long-hilled curlew of lesser taste for 
travel, while still fairly numerous, can- 
not be said to he safe. 

However, the protection and restora- 
tion of breeding grounds in the prairie 
states which are coming as a result of the 
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Young antelop# doe and buck on a Nevada game refuge 


intensified refuge program and which 
will be further accentuated by an ex- 
tension of the back-tO‘grass movement 
in that territory, have meant new chances 
for some of these birds. On one federal 
refuge in Nebraska, 800 pairs of long- 
billed curlews were reported as nesting 
last year, and these birds are present 
and nesting on a number of other refuges 
in very satisfactory if somewhat limited 
numbers. The number of Hudsonian 
curlew coming down on the coast from 
their northern breeding grounds also has 
been slowly increasing. 

The extension of the refuge system to 
some of the great coastal marshes on the 
south Atlantic, Texas, and Gulf Coasts 
has been of great incidental value to 
shore birds. On these great refuges, 
which sometimes extend for miles along 
the coast, the birds fmd complete pro- 
tection and a chance to rest and feed, 
of which they take full advantage. There 
is no question as to the marked increase 
in the number of willets, and a distinct 
but smaller growth in those of some of 
the other shore birds. 

T he greatest obstacle, aside from 
overshooting, to the preservation and 
increase of the long distance travelers 
among the shore birds, is the plowing 
up of their South American wintering 
ground for the purpose of growing cot- 
ton and corn. This seriously disarranges 
their habitat and decreases the possibil- 
ity of restoring these birds to even a 
.fraction of their former numbers. It will 
require concerted action by several 
South American countries to insure the 
perpetuation of the flight of some of the 
finest of our shore birds. 

The Attwater prairie chicken, a dis- 
tinctive species found in a few coastal 


counties in Texas, has been gradually 
approaching the danger line, but there 
is now hope of doing something about 
it. The last session of the Texas legis- 
lature passed a law closing the season 
on these birds for five years, and definite 
studies of their needs are being made 
by the Cooperative Wildlife Research 
Unit at Texas Agricultural and Mechan- 
ical College. This unit, which represents 
the combined efforts of the College, the 
State Fish, Game, and Oyster Commis- 
sion of Texas, the Biological Survey, and 
the American Wildlife Institute, is mak- 
ing a study of the needs of this bird 
and the possibility of restoring it. Out 
of these studies we may hope for a defi- 
nite program which will give it a chance 
if there is any hope. 

Mammals that have been seriously 
threatened include several species of 
whales which are now protected by an 
international treaty recently signed by 
27 countries. This treaty and die pub- 
licity which has been given it may very 
well be the turning point in the his- 
tory of these great marine mammals, 
although some of them are dangerously 
near the disappearing point. 

Nelson*s mountain sheep, one of the 
desert forms of this most interesting 
group of the larger North American 
mammals, have been reduced to piti- 
fully small numbers. A few individuals 
surviving on scattered desert mountain 
raises are all that are left, but positive 
steps are being taken to preserve them. 
A great refuge covering three mountain 
ranges which still have a small popula- 
tion of these animals has been set aside 
in southern Nevada and is now being 
placed under administration, primarily 
for the protection of this single, but most 
interesting, form of American wildlife. 


No satisfactory solution has y<rt bedtt 
found to the problem of preserving the 
fisher, wolverine, marten, and other fur 
animals that have been reduced to a 
very low level because of overtrapping. 
Long closed seasons, adequately en- 
forced, appear to be the only chance of 
building up the numbers of these ani- 
mals, but prospects would be better if 
the market for them could be simul- 
taneously suspended. 

Several of the rarer species of hawks 
and kites are at a very low ebb, due 
largely to the prevalent American cus- 
tom of shooting every hawk that comes 
within sight, on the very convenient but 
erroneous theory that the man who kills 
a hawk is doing a good deed in a 
naughty world. In most instances it is 
just the opposite of this, and the deed 
is a very bad one. Whether anything can 
be done to change this psychology to 
a more practical and truthful consid- 
eration of the subject is a question. 
Reams have been written and propa- 
ganda put out for nearly 50 years on 
the value of certain species of hawks 
and owls, yet the average farmer or 
hunter continues to kill them whenever 
opportunity affords. A great majority of 
the states have passed laws protecting 
all but a limited number of species of 
hawks known to be destructive to game 
birds or animals or to domestic livestock 
or insectivorous birds, but usually there 
is little interest and very little popular 
support for enforcement of this particu- 
lar provision of law. State game com- 
missions with inadequate staffs of patrol 
officers and many problems of protect- 
ing concentrations of valuable wildlife 
have more than they can do and they 
get little support from the public in en- 
forcing these laws designed to protect 
species other than game. 

T hese are only samples of the prob- 
lems facing those who would do 
something to save our rare and vanish- 
ing forms. The prospects in some cases 
do not seem too good but there is never- 
theless a determined effort to do some 
constructive work toward this end and 
more can undoubtedly be done, granted 
a greater public interest and support. 


Efforts that have been made to pre^ 
vent wild ducks from following the 
heath lien and the passenger pigeon have 
already been so successful as to in- 
dicate the results that may be expected 
in other cases when conservationists 
and nature work toward a common gooi. 
Faced with the fact that man and ad- 
verse breeding Conditions were severely 
depleting the ranks of wild dneib, a 
concert^ drive was made to find and 
apply remedies. To-day^ with natdreU 
help^ ducks are present on their nest- 
ing and feeding grounds in constOfUly 
increasing numbers.— -The Editor. 



OUR POINT OF VIEW 


Sulfanilamide 

T he regrettable death of some 70 
{>er9on8, mostly in the South, as the 
result of taking a so-called elixir of sul- 
fanilamide marketed by a drug house 
which has since denied legal responsi- 
bility but which cannot deny moral re- 
sponsibility, has left a large part of the 
public confused and unable to assess the 
remaining status of the widely heralded 
drug sulfanilamide and its derivative 
drug prontosil. Naturally, there is now 
a widespread fear of this drug and its 
derivatives. What salient facts, then, are 
to be drawn from the available scien- 
tific data? 

Anticipating the conclusions to he 
drawn below, these are that the elixir of 
sulfanilamide which caused the deaths 
was simply a slow poison; that sul- 
fanilamide itself — not the elixifying ma- 
terial added to it that caused the 
deaths — will apparently continue to de- 
serve the very considerable enthusiasm 
it has already aroused among doctors; 
but that it should not be sold indiscrimi- 
nately to the general public for self- 
medication. 

The many deaths that occurred were 
nut in any sense caused by sulfanila- 
mide. In order to put the sulfanilamide 
into potable solution the pharmaceutical 
house took on itself to add to it about 
72 percent of a liquid, diethylene glycol. 
This, like many other substances, is 
poison if enough of it is taken, though 
not poiftoA by another standard. “There 
is no evidence,” the Journal of the Amer- 
ican Medical Association states, “that 
its use in industry or as an ingredient 
of cigarettes is harmful. It is not to be 
taken in any considerable dosage inter- 
nally.” The now notorious elixir did, 
however, contain a considerable dosage. 
Ironically, the directions on the bottles 
of this medicament read, “Continue at 
this dosage until recovery.” 

Fortunately, every remaining drop of 
the elixir was finally traced down and 
seized by the government. Fortunately, 
also, no more is ever likely to be made 
up. Therefore, as far as assessing the 
value of sulfanilamide is concerned (afj 
ter seeing to it, as we must, that the 
same ghastly thing does not happen 
again) we are where we stood before 
the tragedies. And so, in regard to the 
actual value of the drug, we quote from 
the noted journal named above: “Sel- 
dom has any new drug introduced in 
medical practice aroused the enthusiasm 
that has developed for sulfanilamide. 
Much of this enthusiasm is warranted. 
The drug is truly remarkable, as in- 


dicated by startling results reported in 
the treatment of various infections.” 
There is, therefore, nothing to be gained 
and Ho doubt much to be lost in black- 
balling or blacklisting sulfanilamide at 
present. That should not be thought of. 

However, the enthusiasm for the new 
drug should not be allowed to run en- 
tirely away with itself, for sulfanilamide 
is not perfect. In the Journal of the 
American Medical Association, as long 
ago as September 25, there were several 
articles by various physicians who point- 
ed out certain toxic manifestations that 
can result from it in some cases. These 
were not sensational warnings — only 
ordinary ones. In other words, the drug 
is highly useful but must be handled 
with intelligence — specifically, more in- 
telligence than was being used by the 
public even before the infamous elixir 
was put on the market. 

Another conclusion reached by nu- 
merous doctors is that this drug ought 
not to be sold over the counters of drug 
stores to everyone, and ought not to be 
used indiscriminately by everyone in 
sclf-medication. 

Behind and under all these considera- 
tions is the unfortunate fact that our 
existing federal drug laws are sadly in- 
adequate to cope in advance with such 
situations as the one which recently 
arose. There was, and still is, nothing 
to prevent some other drug house from 
making a similar or worse blunder. The 
new Food and Drug Act, which was so 
sadly emasculated by a recent Congress 
and which has not yet been passed by 
Congress, should cover up such gaps in 
our ability to safeguard ourselves. How- 
ever, when this bill comes up for fur- 
ther consideration, the many deaths that 
occurred will at least be a help in pre- 
serving some of its backbone. 

In final analysis, the persons guilty 
of the recent deaths are the people of 
the United States. Here we are, the 
125,000,000 of us, certainly our own 
masters, since nobody from without can 
dictate what we do, and obviously, it is 
to our interest not to poison ourselves. 
If we cannot will it that way and make 
it come that way, then whatever hap- 
pens to us is our own fault. Let us dust 
of! the spiked club. 

Germ Warfare 

R umor had it, during the World 
War, that the widespread epidemic 
of the fatal, so-called “Spanish” in- 
fluenza was of German origin. The story 
was that the Gormans had promoted this 
disastrous epidemic and, to prevent the 


world from knowing of their deed, had 
drawn a red herring across the trail by 
dubbing the disease Spanish. It was 
neither German nor Spanish ; the rumor 
was simply propaganda. 

Today there are many people who talk 
of bacterial warfare wiA as much cre- 
dulity as those wartime rumor-mongers^ 
displayed. Or is it “gullibility”? Such an 
attitude among laymen is understand- 
able. We should expect military men to 
spend no more time on the subject than 
that required to give one good hoot of 
derision. Recently, however, there was 
a discussion of germ warfare in the 
German military publication Deutsche 
Wehr, based on a' report of an Italian 
medical officer. Apparently some Ger- 
mans and Italians are studying its possi- 
bilities as a paralyzer of the enemy’s 
morale. 

The German article states that the 
most efficacious microbes would be those 
of spotted typhus, yellow fever, typhoid, 
paratyphoid, plague, cholera, and small- 
pox. The theory is that germs would be 
spread by dropping bombs or glass 
tubes containing them from airplanes 
over the enemy’s hinterland and direct- 
ed against civilians, for the use of this 
weapon “against soldiers would entail 
great dangers to the attacking troops.” 

Talk of germ warfare became so in- 
sistent during the World War that the 
League of Nations later set up a com- 
mission to study wholesale contagion 
and infection. The commission reported 
that a man-made epidemic would be 
“limited by our present knowledge of 
hygiene and microbiology” and, further, 
that “such epidemics would not have 
any decisive effect upon the issue of 
hostilities.” So far as experts know, this 
holds as true today, and effectually an- 
swers the German article — until much 
more is learned of the subject! 

Apparently study will continue. What 
the demonic breeders of ghastliness will 
have to do before success (awful death 
to their enemies! ) rewards their efforts 
will be to discipline their germs. Regi- 
ments of them might then be turned to- 
ward the enemy and given the command 
“Charge!” Or perhaps obedient germs 
could he ordered to bile only the enemy. 
Otherwise, the scourge would inevitably 
backfire, no matter how far inland the 
germs are distributed. For unadulter- 
ated horror, bacterial warfare would cer- 
tainly prove a most effective way of 
destroying foe and friend alike, but for 
war with some slight (very slight) 
semblance of humanity, explosives will 
still do a better job against the soldier 
enemy. 
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An air view of the New York metropolitan area, with Manhattan Island in the center, New Jersey and the Hudson River At 
the left, and the East River and Long Island at the right. The route of the three-part tunnel system is shown by white lines 


In, Out, Through New York 


ThretvPart Tunnel System . . . New Jersey to Long 
Island . . . Under Hudson River, Manhattan, East 
River . . , Outstanding Engineering Features 

By R. G. SKERRETT 


P ICTURE an i!!)land 13 miles long 
and averaging about two miles in 
width, densely upbuilt, and with a 
resident population of 1,730,000 persons. 
Such, roughly, are some of the primary 
features of New York City, officially the 
Borough of Manhattan, and but a single 
subdivision of the City of Greater New 
York composed of five boroughs having 
a combined population of approximately 
7,370,000 people. 

To be a little more explicit: the Bor- 
ough of Manhattan is the financial, 
commercial, industrial, shopping, and 
entertainment center of the more than 
12,000,000 people who live within the 
so-called metropolitan zone — an area 
that embraces populous parts of north- 
ern New Jersey, western Connecticut, 
and the southeastern area of the state 
of New York. In and out of Manhattan 
there is a daily ebb and flow of 3,290,- 
000 vehicles every 24 hours, traveling 
either above, on, or under the three 
rivers that make Manhattan an island. 
Over four of the East River bridges, this 
traffic tide has totaled more than 90,- 
000,000 vehicles annually of late; be- 
tween Manhattan and nearby New Jer- 


sey, the to-and-fro movement of vehicles 
has aggregated during the last year fully 
31,500,000 crossings. 

In Manhattan, traffic moves in cross- 
currents; streets are limited in their 
widths; the increment of motor vehicles 
is arbitrary and continuous; inevitably, 
thoroughfares become veritable bottle- 
necks for the passage of the crowding, 
multiplying pleasure cars, motor trucks, 
and motor buses. As the centers of con- 
centration are approached, the vehicles 
cover shorter distances between the flash- 
ing of traffic signals, progress is corre- 
spondingly retarded, and vehicles de- 
signed for speed can make but little use 
of that inherent capacity. This restraint 
imposes on business, because of time 
lost, a daily penalty of something like 
half a million doUars. 


To help solve the vehicular problem 
of the metropolitan zone, so far as its 
focal center in the Borough of Manhat- 
tan is concerned, the states of New York 
and New Jersey, through the Port of 
New York Authority — ^a bi-state organi- 
zation — financed and built the Holland 
Tunnel under the Hudson and the 
George Washington Bridge over the 
same river. These two facilities permit 
a continuous flow of traffic across the 
Hudson far downtown and far uptown, 
a condition previously impossible with 
ferries. 

In the past year, the Holland Tunnel 
and the George Washington Bridge have 
afforded quick runs for 60 percent of the 
vehicles crossing the Hudson, leaving the 
ranainder to be transported by ferries. 
It is a curious fact, familiar to traffic 
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CroM-nction of one of the wb«$ under the HudMm, one of which ii now prectically completed. HtU drawing givee of 
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expert«« that each added permanent 
crossing, besides providing relief, actu> 
ally attracts traffic which did not exist 
previously. Experience has shown that 
the owners of motor vehicles will will- 
ingly pay a premium to use a shorter, 
faster, and more convenient route; as 
between a free route and a toll route, 
the public does not hesitate to pay if 
time or distance may be saved. This at- 
titude helps to explain why traffic 
through the Holland Tunnel in 1928, 
the first full calendar year after those 
tubes were placed in service, totaled 
8,744,674 revenue vehicles, and 11,877,- 
^304 in 1936, The Getirge Washington 
‘ Bridge, in 1932 — it was placed in ser- 
vice late in 1931 — was crossed by 5,509,- 
946 revenue vehicles and by 7,057,384 
in 1936. 

The Holland Tunnel links the lower 
part of the Island of Manhattan with 
Jersey City; between that subaqueous 
crossing and the George Washington 
Bridge is an interval of 10 miles. The 
center of gravity of motor traffic and 
the most congested areas of New York 
City lie approximately midway between 
these crossings. Therefore, trans-Hud- 
son motor traffic lias either to use tlie 


Manhattan should be linked with New 
Jersey by a second twin-tube vehicular 
tunnel, inasmuch as the Holland Tunnel 
by 1931 was operating normally at 80 
percent of its capacity, and on holidays 
and other peak periods the twin tubes 
were overtaxed and imposed delays. Be- 
cause of the depression, funds for build- 
ing the Lincoln Tunnel, from West 39th 
Street in Manhattan to Weehawken, New 
Jersey, were not available until the lat- 
ter part of 1933. Actual construction 
started in March of the year following, 
and was concentrated in driving and 
completing but one of the two tubes that 
will form the Lincoln Tunnel, which is 
located three miles north of the Holland 
Tunnel. 

B y building one tube first and making 
that ready for service in December 
of 1937, the initial financial outlays 
were reduced accordingly, and one tube 
would thus be ready for traffic and earn- 
ing money while the second tube was in 
process of construction. One tube will 
provide for a single traffic lane in each 
direction, and in the course of a year 
should facilitate the passage of from 
5,000,000 to 6,000,000 vehicles. When 


of one tube will be used by westbound 
traffic, and the two lanes of the other 
tube by eastbound traffic. The two tubes 
annually will handle traffic totaling IQ,- 
000,000 and more vehicles. The Lincoln 
Tunnel, when completed, will have en- 
tailed a total outlay of 74,800,000 dol- 
lars. 

Because the tunnel will induce addi* 
tional traffic, the municipal authorities 
recognized that a vehicular tunnel un- 
der the East River, on the opposite side 
of the island, should be built to acceler- 
ate through traffic between New Jersey 
and Long Island as well as interborough 
traffic between New York City and the 
sister boroughs of populous Queens and 
Brooklyn— within the limits of which 
there are resident more than 4,000,000 
people. The New York City Tunnel Au- 
thority was created to design and to con- 
struct what is officially known as the 
Qucens-Midlown Tunnel. This will cross 
the East River between 42nd Street, 
Manhattan, and Borden Avenue, on the 
water front of Queens, and will be near 
existing highways that connect with the 
northern limits of the adjacent Borough 
of Brooklyn. Work is proceeding on this 
tunnel; under-river driving of the twin- 


ferries or to travel long distances north 
and south to avail itself of the George 
Washington Bridge or the 
Holland Tunnel, In that 
north-and-south movement to ! 

utilize the permanent cross- 
ings, mot<»r vehicles in Man- 
hattan unavoidably add to 
street congestion and inten- 
sify traffic-regulating difficul- 
ties. 

It was thus obvious to the 
Port of New York Authority 
that the midtown area of ' 


the second tube is finished in 1940 — 
work on it is now under way — both lanes 



tube shields will start in January, 1938. 
It will probably cost, when completed, 
58,365,000 dollars. 

This tunnel should be available in 
1940; in its first year of service it is ex- 
pected to handle 10,500,000 vehicles — 
with the traffic expanding until the an- 
nual volume is approximately 15,000,- 
000 vehicles. With both the Lincoln Tun- 
nel and the Queens-Midtown Tunnel in 
operation, the crosstown streets of 
Manhattan would have to serve as 
arteries between the inland por- 
tals of the two underwater 



Vppen How Lincoln 
Tunnel traffic will be 
•wung through a com- 
plata drcla in ascending or 
descending the Palisades in 
New Jersey. Lower: Plazas at 
New York portals of tunnel, van- 

buildings^ and the river crossing 







routes. This increased volume 
of traffic to and fro on the 
streets would inevitably make 
for confusion and delays. 
Therefore, the Borough of 
Manhattan has been author- 
ized by the Legislature of 
New York State to construct, 
deep in the rocky body of the 
island, twin connecting tun- 
nels that will provide under- 
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ground arteries for much of the traffic 
entering and leaving Manhattan via the 
two new tunnels, and be the preferred 
route for vehicles Intent upon making 
the beat speed possible between the New 
Jersey (western) side of the Hudson 
River and the Long Island (eastern) 
side of the East River. Its cost is esti- 
mated at 30,000,000 dollars. If funds 
are made available shortly, that vitally 
essential link can be excavated and made 
ready for service also in 1940. 

The unified project of two subaqueous 
tunnels and an interconnecting land 
tunnel calls for a total outlay of 163,- 
165,000 dollars. This tremendous sum 
will be well spent if it achieves the ex- 
pected traffic relief prophesied by the 
experts. 

The projected tripartite route will 
have a total length between New Jersey 
and Long Island of about 4.75 miles; 
and it will be entirely feasible for 
through-bound vehicles to maintain a 
speed of 30 miles an hour in making 
that run. Today, on one of the most used 
East River bridges, especially during 
busy hours and peak periods, delays 
occur ranging from a few minutes to 
half an hour; when that traffic is bound 
westward to the Hudson River side of 
Manhattan, the loss in time is apt to be 
increased when intercepting north-and- 
south traffic is heavy. The three inter- 
linked tunnels beneath the two rivers 
and through Manhattan will change all 
this for the better. The consequent 
economies and the revenue through rea- 
sonable tolls should pay handsomely for 
the initial expenditures. 

T he first or soutli tube of the Lincoln 
Tunnel, which was recently put into 
use, has a length of 8215 feet between 
its east and west portals. The north tube, 
which generally parallels the south tube, 
will have a length between portals of 
7400 feet. Both tubes, however, have an 
under-river length of 4600 
feet; the difference in over-all 
lengths is because the Man- 
hattan portal of one lube is 
nearer the water front than 
the other. The New York por- 
tals are connected with sunk- 
en, flaring approaches which 
are reached by new sloping 
streets that adjoin the ap- 
proaches at right angles and 
rise so as to provide easy ac- 
cess to the regular thorough- 
fares of neighboring sections 
of the town. Vehicles can ap- 
proach or leave these portals 
without disrupting local traf- 
fic. 

On the west side of the 
Hudson, the line of the tun- 
nel is abruptly confronted by 
the rocky Palisades that rise 
to a maximum elevation of 
nearly 200 feet above the sur- 


face of the river. The town of Wee- 
hawken, at the foot of and on the east 
shoulder of the Palisades, demanded ac- 
cess to the Lincoln Tunnel; similarly, 
communities along the crest of the Pali- 
sades insisted that they be able to get 
easily to and from the tunnel; finally, 
other places on the western side of the 
Palisades, north and south, were equally 
urgent that connections be provide for 



Typical section, with dimensions, 
of one of the Lincoln Tunnel tubes 


them. Therefore, instead of driving the 
tunnel due west right through the Pali- 
sades, which would have cost less but 
wouhl have side-stepped some of these 
New Jersey communities, the tunnel 
makes a 90-degree swing southward on 
reaching the New Jersey side of the 
river, pierces a towering tongue of rock, 
and issues into the open in a low area 
at the foot of the Palisades. Within that 
area is an expansive “mixing basin” for 
tunnel traffic. Between that basin and a 
sunken highway, up and over the Pali- 
sades, there is a steel-and-concrete in- 
clined loop of ingenious design that 
swings the vehicular streams through an 
arc of 270 degrees and makes an easy 
change of grade either in starting traffic 
upward over the Palisades or downward 


into the plaxa outside the west portals. 
The sunken road over the Palisades, cut 
20 feet deep in rock, is paralleled by two 
surface roadways which connect with 
important thoroughfares and afford ac- 
cess to the sunken approach artery. The 
feeder system takes care of Weehawken 
and connects with numerous important 
trunk highways. From end to end, the 
new route over the Palisades has a length 
of nearly two miles, and the maximum 
grade does not exceed 4 percent. This 
approach system will cost about 10,000,- 
000 dollars. 

T WO shields were used to drive the 
south tube. The New York shield 
worked its way westward from an inland 
shaft a distance of 910 feet through solid 
rock, rock and earth, and water-bearing 
ground, successively, to reach the foun- 
dation caisson of the ventilating struc- 
ture at the Manhattan water front. The 
New Jersey shield started eastward from 
the bottom of the Weehawken ventilat- 
ing shaft, and worked its way under the 
river to the Manhattan caisson, a total 
journey of 5050 feet. For 4600 feet, the 
shield made its way through the silt of 
the river bed, admitting 20 percent of 
the displaced material into the lengthen- 
ing tunnel as the shield forced itself 
forward; the remaining 80 percent was 
shoved mainly sidewise and upward 
along the lines of least resistance. The 
intaken silt was distributed in the lower 
half of the tube to give the tube sufficient 
deadweight to neutralize its buoyancy, 
to avoid using the air locks at the shore- 
ward end to transport the muck to the 
surface, and, finally, to steady the tube 
and provide a firmer footing for the 
shield when power was applied for a 
forward shove. This muck was left un- 
disturbed until the tube reached from 
shore to shore and the tunnel was no 
longer charged with compressed air, as 
was required during driving. Indeed, be- 
cause of the procedure adopt- 
ed, the sandhogs worked gen- 
erally at a much lower air 
pressure than the depth un- 
derwater would ordinarily 
have necessitated. 

The two shields used were 
virtually identical In dimen- 
sions and basic features. 
Their cylindrical steel shells 
have an external diameter of 
31.7 feet, an over-all length of 
19 feet, a cutting edge of cast 
steel at the forward end, and, 
near the rear end, each has 
28 powerful hydraulic jacks, 
arranged circumferentially, 
that can push rearward 
against the last assembled 
ring of the lining to shove the 
shield forward 30 inches to 
provide space for the inser- 
tion and assem)»lbg of the #eg- 
ments of still another ring. 



A to^h, doughy slab of muck squaeadiif ilufough an 
opsntng in a shisUL like tootii-paits from a tub* 
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Erector on the ihield that drove the louth tube under the Hudson. It can be swung 
through a circle to place steel ring segments anywhere in the tube-lining ring 


The silt admitted to the tunnel entered 
through two openings in the great circu* 
lar bulkhead at the forward end of the 
shield. 

As the thick ribbons of muck came 
inward, men sliced them with wires into 
blocks that were dropped on belt con- 
veyors which, in turn, distributed the 
chunks on the tunnel floor, from side to 
side. Each shield carried, pivoted at its 
longitudinal axis, a rotating erector that 
could pick up, one by one, segments of 
the lining and place them in their proper 
order to form a unit ring. A special grip 
at the end of the working arm made 
for operating speed. To hasten the bolt- 
ing of the segments to one another 
and to the adjoining completed ring, 
the contractor developed unique hydro- 
pneumatic tighteners to avoid much 
slower handwork. Four of these power- 
ful machines were mounted at the for- 
ward end of a large trailer that could 
he attached and pulled along by the 
shield. Each tightener worked within its 
given arc, so that there was no confusion 
as each one of them was brought into 
action. The tighteners contributed very 
largely to the rapid progres*^ made in 
driving the tunnel under the river. 

Each of the under-river cast-iron or 
cast-steel lining rings has an external 
diameter of 31 feel; in place and bolted, 
a ring weighs about 21.5 tons. A ring 
is made up of 14 identical segments and 
a key member; 145 Imllb, each with a 
large nut and two washers, are required 
to secure a ring circumferentially and 
longitudinally. A lining ring was insert- 
ed for every 2.5 linear feet of the tunnel 
shell. Every bolt had to he made tight 
so that the tunnel lining would he a rigid 
structure and sealed against leakage. 
The top of the tunnel lies 75 feet below 
mean high water. 

I N driving the older Holland Tunnel, 
the maximum linear advance through 
the bed of the river was 25 feel in 24 
hours. In driving the south tube of the 
Lincoln Tunnel, through the same silt, 
as many as 18 shoves were made in 24 
hours and 45.5 feet of tunnel lining was 
placed. The under-river shield started 
on its eastward trip September 29, 1934, 
and on August 17, 1935, it passed 
through the west ‘‘eye*’ of the New York 
caisson, and came to rest with an ulti- 
mate precision of line that was only % 
of an inch out from grade and with but 
% inch of departure laterally. Like a 
titanic mole, the shield advanced un- 
seeing through the river bed following 
a descending course to midstream and 
then mounted again by an easy grade 
until it reached the caisson. The com- 
panion tube will be 75 feet to the north, 
between centers. 

Roadways in each tube will be 21.5 
feet wide — 18 inches wider than the 
roadways of the Holland Tunnel. The 
two broader traftic lanes in each tube will 


increase the margin of safely and make 
it easier for vehicles to swing out of 
line in getting past a stalled car. The 
ceiling of the finished tube is surfaced 
with glass tiles set in special bronze 
grips which, in turn, are anchored to the 
concrete ceiling slabs which form the 
underside of the ventilating duct through 
which vitiated air is withdrawn from 
the tunnel. The fresh-air duct is beneath 
the roadway with discharge ducts at the 
sides of the tunnel just above the road- 
way. The sidewalls are covered with 
glazed tiles, and the curb on one side 
and the outer face of the patrolmen's 
sidewalk on the other side are of glazed 
terra-cotta. This use of glass and glazed 
tiles will make it easy to clean the ex- 
posed surfaces. The glass in the ceiling 
is cream colored and has a pebbled sur- 
face capable of diffusing a very high 
percentage of reflected light without 
glare. 

The suction fans and the fresh-air 
blowers of the ventilation system are be- 
ing placed in three buildings: one at 
the east base of the Palisades, in Wee- 
hawken, and two on the New York side 
of the river. The New Jersey plant will 
ventilate the tunnel between the west 
portals and mid-river; Uie two New 
York plants will provide proper ventila- 
tion between mid-river and the Manhat- 
tan portals. For the two tubes there will 
he a total of 26 fresh-air blowers and 30 
exhaust fans, and there will be reserve 
units available even when the ventilat- 
ing plants are operating at their de- 
signed maximum capacities. Electric 
apparatus, placed at intervals along the 
tubes, will detect and record any vitia- 
tion of the atmosphere and thus indicate 
the number of ventilating units neces- 
sary at all times* The tunnel is being 
e(|uipped with the most approved traffic 


signaling system and is to be generally 
illuminated with sodium-vapor lamps 
that will increase visibility. 

We cannot now deal in detail with the 
Queens-Midtown Tunnel, but we can 
say that it will be more difficult to drive 
because of the mixed formations of 
rock, sand, gravel, and silt in the bed 
of the East River. Nor can wc give at 
this time particulars about the Midtown- 
Manhattan Tunnel, which will require 
the driving of capacious twin tunnels 
through solid rock at a maximum depth 
of 100 feet below the street surface in 
order to under-run existing and projected 
rapid-transit subways. These will be dis- 
cussed later. Each will be important in 
its own right and each will necessitate 
employment of unique engineering meth- 
ods by reason of the unusual problems 
that will be encountered. As has been 
shown, however, each will also be a vital 
part of the whole — a unified system 
which, while costly, will solve a traffic 
problem of the first magnitude. Further- 
moie, they will doubtless give to New 
York engineering experience which will 
influence decisions regarding such tun- 
nels in the future, wherever they may 
be constructed. 

W HAT is being done in the Port of 
New York and within the metrop- 
olis is an object lesson as a whole of 
the tremendous outlays being forced 
upon populous centers to ease the grow- 
ing tide of motor vehicles into them, 
through them, and out of them so that 
these conveyances can make more effec- 
tive use of the driving power with which 
they are equipped. Each and all of us, 
directly or indirectly, are paying for loss 
of time resulting from traffic congestion 
and its consequent delays. The bill daily 
or annually is an enormous one. 
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(In Three Pans— Part Three) 

O UR first efforts to open the Canopic 
chest were checked by a locking 
device similar to that already en- 
countered on Hat-nufer’s coffin. In the 
chest the binding elements were not 
tenons but tongues projecting laterally 
from the ends of the transverse cleats 
on the underside of the lid, which fitted 
into L-shaped mortises on the inner 
surfaces of the sides of the box (Figure 



Figure 15: The Canopic chest. In- 
side were the Canopic vases for the 
entrails, as per the Egyptian custom 


was easily withdrawn and the interior 
of the chest at last revealed. 

Its contents constituted a distinct anti- 
climax. The four Canopic jars and their 
stoppers are of pottery. The jars are 
uninscribed, and both they and the stop- 
pers vary considerably in size and pro- 
portions. Three of the stoppers are in 
the form of human heads, as was usual 
at this time, but the head of the fourth 
stopper is that of a canine animal (the 
(icnius Dua-maut-ef), with long snout 
and upstanding ears. As if to give it 
further prominence, this stopper is 
whitewashed. The jars, packed in saw- 
dust, natron, and linen wadding, occu- 
pied the four compartments in the in- 
terior of the chest. One of the wads, 
when unfolded, proved to be a shirt, 
similar to those found on the bodies of 
Ka-mose and Hat-nufer, of fine linen, 
very pale in color, but with vertical 
stripes of dark brown running through 
it. Each jar contained one of the human 
organs. 

The three linen chests were opened 
next. Of these, two (E and f , see Figure 
16) are plain, rectangular boxes with 
flat lids, made of heavy and somewhat 
lough sycamore boards. The third (/) 
is not only more elaborate in form but is 



Figure 17: Chest J, of whitewashed 
pine, and filled with linen sheets 


of better material (pine) and is more 
carefully constructed and finished. It 
has a gable lid and stands on four short 
legs (Figure 17). All three chests arc 
whitewashed inside and out. Each chest 
was equipped with two stout knobs, one 
on the end of the lid, one on the corre- 
sponding end of the box ; and by means 
of these the lid had been lashed in place 



Figure 18: Basket C, with hraad aticl 
fruits that ware very dry hut intact 


15) . As with the coffin, there are vertical 
guiding tenons in the sides of the lid 
and, of course, the essential tumbler 
near its front edge, which in this case 
had dropped down behind the front 
edge of the box when the lid 
was slid shut. The removal of 
what proved to be the outer 
lid of the chest revealed an 
inner lid. These two “doors” 
rested on the two crossed par- 
titions which divide the inte- 
rior of the chest into four 
compartments, and were 
locked down by a boxwood 
bolt passed through wooden 
staples at the centers of their 
contiguous inner edges. The 
bolt was fitted with a small 
ebony tumbler which was in- 
tended to fall between the 
first and second staples when 
the holt was shot home, thus 
making its removal impossi- 
ble. Fortunately for us, how- 
ever, the tumbler had failed 
to function, so that the bolt 

^bourtety the Bulletin of the Met- 
ropotitan Mueeum of Art. 



Figure 16: Plan of tha tomb, with numbart 
and latteta mantionad throughout tha taxt 
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yfitix cord, the knotting oi the cord be- 
tween the knobs being secured by a 
stamped mud sealing. Chests E and / 
were fairly clean and freshi but chest 
F had evidently been in use for a long 
time before its introduction into the 
tomb. A hieratic inventory written on the 
underside of its lid shows, indeed, that 
it had at one time contained a quantity 
of metal tools, vessels, and other objects. 
Under this list were the partially erased 
remains of an earlier but similar one, 
at the beginning of which are preserved 
the name and title of Sen-Mut\s brother, 
the “tt;e6-prie8t of Amun, Minhotpe.” 

The chests contained, between them, 
seventy-six long, fringed sheets, or 
“bolts,” of linen cloth, each sheet folded 
to form a neat rectangular bundle. The 
cloth differs in spin and weave, so that 
the sheets vary in texture from a very 
coarse material like burlap to a remark- 
ably fine, filmy, weblike cambric and 
in color from dark brown to almost pure 
white. Each sheet is woven in one piece, 
in lengths ranging from 4.5 to 16.5 me- 
ters. In addition to weavers' marks 
worked in the fabric, 29 of the sheets 
bear identification marks in black ink. 
Nearly all the latter are marks of the 



Figure 19t BmIcM I to odd 
batch of tmaH pawonal belonging. 


government and temple linen store 
whence, we may assume, Hat-nufer drew 
or purchased the cloth. The only private 
name which occurs among these niarks 
is that of an individual named Boki. 
There is not much doubt that the sheets 
—clean and neatly pressed— represent 
not embalmers’ equipment but Hat- 

nufer'a supply of household linen. Thetr 
state of preservation allowed 
them to be unfolded, measured, and 
refolded at will. 

Four of the five baskets, or hampers 
(C. K , 1 , 0) , and tiie basketry tray ( Af ) 
are made of halfa grass by the common 
sewn-coil technique, and are decorated 
with geometric designs in black and 
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Figure 20: A iilvcr wine eervice. 
Their tize ii fhown by Figure 19 


red. Their bottoms, inner rims, and other 
parts which were required to stand spe- 
cial wear or strain are whipped with 
palm-leaf strip. Basket H, the only un- 
decorated example, is entirely of palm 
leaf. All are outstanding examples of a 
craft which has survived in northern 
and central Africa from the most ancient 
times to the present day with little 
change in technique or decoration. 

By untying a single knot at the center 
of the lid of each basket we were able 
to release the series of cord loops by 
means of which the baskf*t had been 
securely sealed for 34 centuries. The 
contents of the baskets varied a good 
deal in type and interest. Basket C was 
packed with loaves of bread, dates, and 
raisins disposed in three small pottery 
dishes, and lumps of black matter, also 
containing raisins, which look as wed- 
ding cake might if kept for 3000 years 
(Figure 18). The bread is of two kinds, 
one light brown with a hard, glossy crust 
like that of modern Vienna rolls, the 
other dark, grayish brown, with a rough 
surface. Of the four types of loaf the 
most interesting is a long, flat form of 
fancy shape, possibly intended to suggest 
a human figure. 

B asket //, the most carefully sealed 
of the lot, contained nothing but a 
jumbled mass of dirty, oil-soaked band- 
ages, probably used in the process of 
embalming Hat-nufer’s mummy. The 
entire contents of basket K consisted of 
five linen sheets, clean, pressed, folded 
into bundles, and altogether similar to 
those from the boxes. When the removal 
of the lid of basket L (Figure 19) rc- 



Figure 21: Hat-nufer’i razor ts sdll 
almost sharp enough to ihave with 


vealed another such sheet, wc began to 
become a trifle discouraged with the 
baskets and their contents* But below 
this sheet, which turned ont to be the 
biggest found in the tomb — ^more than 
50 feet in length— lay a group of objects 
of considerably greater interest. Fore- 



Figure 22: A net sling used for 

carrying the large jar within it 

most among them was a set of three 
small vessels of beaten silver (Figure 
20), consisting of a hemispherical bowl 
with a low stand soldered to its under- 
side and a pair of little pitchers — one, 
as usual, slightly larger than the other — 
with handles of silver wire. The lower 
end of the handle, where it is attached 
to the side of the pitcher, is, in each case, 
in the form of a lily, or sedge, plant, one 
of the emblems of Upper Egypt. With 
the silver vessels was a bronze razor 
(Figure 21), equipped with a nicely 
carved boxwood handle and carefully 
wrapped in narrow linen bandages. In 
the silver bowl lay a necklace of faience 
lenticular beads, and near by, two little 
unguent jars of pottery, their mouths 
covered with pieces of linen cloth. 

Lying bunched together in the basket- 
ry tray M, were a net sling of linen cord 
and a tufted linen square, perhaps a 
chair pad, or possibly a donkey saddle. 
The pot sling is an unusually good exam- 
ple of its type and is of all the more 
value because of Us perfect state of pres- 
ervation. The net was undoubtedly used 
to transport the larger pottery vessels in- 
to the tomb, and in Figure 22, it is il- 
lustrated in position around one of the 
three amphorae. 

The lid of basket 0 had been removed 
in antiquity, apparently after the basket 



% 

been brouf^t into tho tomb, and very 
darelmly rejplaced; and of the original 
oontenta of the basket only a few objects 
were founds lying in loose disarray at the 
bottom: a lidless alabaster jar, a small 
serpentine kohl jar, also minus its lid, 
an ebony kohl stick, and a small, colored 
grass basket. The lid of the basket had 
also been pulled oS and the basket was 
empty except for one blue faience len- 
ticular bead — apparently one of the 
many beads which we may assume the 
basket once contained. 

A brief survey of the objects from Hat- 
ntlfer's coffin and from her boxes and 
baskets immediately disclosed the fact 
that the group, while impressive, was 
not complete. There were still missing 
from it several of the more important 
herns which we had come to associate 
as a matter of course with the burials of 
well-to-do ladies of the early and middle 
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similar handle, in this case ornamented 
on each side with a relief head of the 
goddess Hat-Hor (Figure 23) ; a circular 
wooden toilet dish with a swivel lid, deco- 
rated with an incised design of concen- 
tric and contiguous circles (Figure 24) ; 
a pair of wooden castanets carved in 
the form of elongated human hands; a 
large alabaster kohl jar and lid, the 
lip of the jar broken away and missing; 



XVIII Dynasty. These include full-sized 
mirrors, a large kohl jar, a toilet box or 
dish, and the very common decorated 
faience bowls for flowers. It was not until 
later that we found the missing objects 
cached in the foot end of one of the 
cheap rectangular coffins, to the misera- 
ble occupants of which they clearly did 
not belong. Perhaps their presence there 
was due to some exigency which cropped 
up at the time the tomb was being sealed, 
or even to an attempt at pilfering by one 
of the undertakers, which threatened to 
be discovered before he could remove 
his loot from the tomb. In regard to the 
latter supposition it should be recalled 
that basket 0, from which the objects 
could have come, had been roughly 
pulled open and was found more than 
two thirds empty. However that may be, 
the group of articles from the foot end 
of the rectangular coffin is of a quality 
consistent with the rest of Hat-nufer’s 
possessions and includes just the items 
which we had noted as lacking from 
these. There are two mirrors, both of 
bronze, the larger with a wooden handle 
in the form of a papyrus stalk and umbel, 
the smaller entirely of metal, with a 


Figure 24: A circular wooden toi- 
let dish heving on incised design 

a iM)wl of deep blue faience, decorated 
with a lotus-flower design in black out- 
line (see Figure 25) ; two blue faience 
saucers with black decoration (Figure 
25 ) , one with the title and prenomen of 
Thut-mose II; and seven scaraboid beads 
of glossy blue faience, two of them also 
inscribed with the prenomen of Thul- 
mose II. 

The two large alabaster jars (shown 
in Figure 26) from the floor of the cham- 
ber by the north end of coffin iv are well- 
known XVIII Dynasty types. Both are 
distinguished by their fine surface polish 
and the beauty of the ornately grained, 
translucent alabaster of which they are 
made. Their tops were covered by pieces 
of linen cloth, lashed about their necks 
with cord, the knots secured by stamped 
mud seals. One jar is uninscribed, out 
engraved on the side of the other is a 
short column of hieroglyphic inscription 
giving the personal name of Hal-shepsul 
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(for whom the jar may have been origin- 
ally made), accompanied by her early 
titles as Queen of Egypt. The latter jar 
has not been opened, but the other was 
nearly filled with a thick resinous gum, 
which, amazing as it may seem, was still 
soft at the time the jar was opened by us. 

The three great pottery amphorae (3, 
4, 6, Figure 16), found stacKcd along 
the north wall of the chamber, are of in- 
terest mainly for the oval stamp impres- 
sions on their heavy mud sealings and 
tlic ink labels which they bear on their 
sides. Nine of the stamp impressions 
bear the name and title of Hat-shepsut 
as queen, but on four others are her 
title and prenomen as king. The labels 
give the names of the various wood oils 
contained in the jars. The label on am- 
phora 4 is preceded by the date “Regnal 
Year 7” (of Thut-mose III). The squat, 
long-necked pottery jar No, 5, equipped 
with two inverted-U handles, also bears 
the year date 7, accompanied by designa- 
tions of the month and day and followed 
by a description of the contents of the 
jar. These dated ink inscriptions form an 
excellent index of date for the tomb, 
which, we now know, was sealed late 
in the seventh year of the reign of Thut- 
mose III (1494 D.r.). 

W E are fortunate in this tomb in hav- 
ing not only the names of the oils 
contained in the jars but also copious 
specimens of the oils themselves, which 
can he analyzed chemically and so give 
us more exact meanings of the names 
than have hitherto been known. 

Other pottery vessels, found on the 



Figure 26: The gum found in one 
of these jars had never hardened 


floor of the chamber by the south end of 
coffin HI, include a long, drop-shaped jar 
(2), decorated with a red slip and bands 
of black, and two small pottery dishes 
in soft teown ware. 

Thisse completed the possessions of 
riat-nufer. 

(The End) 

• 

TWTH industry and business are now 
£3 seeMn^ from science an explanation 
of the long-period swings in business 
activity^ which must have same cause* 
In a coming article this subject will be 
discussed* its author refers fa the effect 
of climate and weather as a ^dictator* 
skip ovir ntan, a fact whick I 4 being in- 
creasinffffjf reulMed”— Editor. 


Photographing Traffic 

nrnrfl? ** war-Ume an- 

V ll-UiML Jl JlIJCj cefttor, nor does it carry an observer. 

Instead, it is only 12 feet in diameter 
A and carries a oamera which is operated 

7% Til control from the ground. Un- 

XJuJUA til recently, it had been us^ only at a 

number of^ typical intersections in Mil- 
wauk^ and Milwaukee County, accord- 


npHE captive balloon, long familiar 
I as a war-time device for keeping 
watch over enemy activities from 
the air, has been given an important 
peace-time jol>*~~that of surveying city 
traffic. In this new use, it promises to 
become a valuable weapon in the war 
upon accidents, for it will enable traffic 
engineers to study at their leisure actual 
driving conditions at key locations and 
draw conclusions as to safety measures 
that should be put into practice or 
changes in traffic regulations that should 
be made. 

As a traffic surveyor, the captive bal- 





Above: Aerial camera and balloon 
in operation; guy ropes h^ by 
nearest man and one just visible in 
distance. Milwaukee Journal photo 

Left: While the inventor, Carl V. 
Bergstrom, stands on a ledge, his 
picture is taken from below to show 
camera. Milwaukee Journal photo 



ing to its inventor, Carl V. Bergstrom, a 
Traffic Engineer in the Bureau of Elec- 
trical Service, of Milwaukee, who dis- 
cussed its use in Public Sufety* 

The camera, which is a view model 
making a five by seven inch picture, 
and the balloon and necessary guy and 
control cables, are transported by means 
of a passenger automobile and small 
trailer. The balloon is guyed to the 
trailer in such a way that a speed of 
20 miles an hour can be made. On ar- 
riving at an intersection to be photo- 
graphed, the is fastened to the 

lower end of a pendulum assembly 
which, in turn, is attached to the bridle 
of the balloon by means of a universal 
joint, and the balloon is permitted to 
rise, control being maintain^ by guy 
ropes. It is maneuvered until it is di- 
rectly over the center of the intersection 
and thti^n Ae plate is exposed^ Batteries 
and a push button operate Ac shutter. 
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A Plastic 


PUtdcl, tho«e colorful fynthotic compound* ‘‘j**J»*^* 
inv<Ud ««ny IWd. of indu.^, •« made in many 
■yi, from many ingredient*. One of them, Catdin, * 
lemically bom of a mixture of a clear liquid and a 
u captivated in water— phenol, a derivative of 
>al, and formaldehyde, a derivative of 
cohol, which, in turn, i* derived from *uch 
>urce« a* wood pulp, corn*talk», even hay 


I While the mixture i* cooking, the col- 
' or chcmiet prepare* the required batch 
f coloring material of the denrcd *hade. 
y proper control et thif point, the fin- 
ihed plaetic may be produced in colon 
inging from water-white, refembling 
to paiteli, vivid hues, black, or white 


I Below: Jurt before the cooked mixture ii to 
^ be drawn off from the kettlei, a carefully 
naaeured amount of coloring material U added 
ind thoroughly agitated to a«ure uniforaity of 
:olor throughout the materiale So accurate it thit stage 
if the production that the exact shade of a certain color 
nay be reproduced at any time required, even years later 
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2 The liquids (see photograph No. 1) 
are mixed in this battery of nickel- 
lined kettles where the compound is 
cooked at low temperature until it 
reaches the consistency and color 
of honey. The kettles, only the 
tops of which are shown, each 
hold 3000 pounds of liquid resin 


5 Below: The cooked and col- 
ored plastic is drawn oft from 
the bottom of the kettle into la- 
dles, from which it is transferred to 
lead molds where it is formed into 
rods, cylinders, and other regular or 
irregular shapes. The pour must be 
made in small batches, as the cooked 
begins to harden and set quickly 
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9 After the molds have been filled, they 
are placed in low-temperature curing 
ovens for a period of about 50 hours. 
This treatment makes the finished prod- 
uct less brittle, preserves the colors of 
the delicate dyes. Below: After curing, a 
pneumatic hammer forces fluted plastic 
rods from one type of multiple mold 




1 ft cured, and 

partly sliced, the vari- 
ety of forms (rtg^f) show 
a few of the hundreds of 
possibilities for plastic prod- 
ucts. Umbrella handles sliced 
from lengths of curved stock, 
belt buckles and dress orna- 
ments from fluted hollow 
rods, are suggestive of many 
other uses. Teething rings 
and dental plates, doorknobs 
and toothbrush handles, 
steering wheels and fountain 
pens, all can be cast in 
Catalin or cut to form with 
the same tools and technique 
as are used in suusy branches 
of wood or meul working 


By A. P. PECK 





The Nearest Stars 


By HENRY NORRIS RUSSELL, Ph.D. 

Cbalrman of the Department of Aatronomy and Director of the Ob* 
aervatory at Princeton Univeraity. Reaear^ Aaaociate of the Mount 
Wilaon Obaervatory of the Carnegie Inatitution of Waahington. 
Praaident of the American Aatronomical Society 


E veryone knows that we must 
know the distance of a star be^ 
fore we can work out its real 
brightness, or the actual rate at which 
it is moving relative to the sun, and it 
is almost as widely known that the 
distances of hundreds — ^nay, of thou- 
sands — of stars have been determined in 
one way or another, so that we can per- 
form tte required calculations. These 
Aye simple enough: to allow for the aver- 
age effects of the minute errors which 
still affect our observations, though not 
so simple, is practicable. But, when our 
calculations are all made, and their de- 
gree of reliability ascertained, we must 
tiiink carefully before we apply our re- 
sults to the stars in general. 

For example, it is now quite certain 
that a majority of the stars visible to the 
naked eye are 300 light-years or more 
distant, and that a large fraction, if not 
an actual majority, of them are at least 
50 times as bright as the sun. Is this true 
of the stars in general? One must meet 
this question like a Yankee — with an- 
other question. “What do you mean by 
‘in general?”* If you mean the stars 
picked out by apparent brightness in 
the heavens, the statement is correct; 
we have studied a number quite large 
enough to give a good sample. 

B ut if you mean the stars in a given 
region of space, the statement is 
very far indeed from the truth. A large 
majority of such stars are much fainter 
than the sun. How do we know this? 
And why do our carefully prepared lists 
provide us with such an awfully bad 
sample? The first answer is easy — ^we 
find it out by tabulating the properties 
(brightness, in this case) of the stars 
which are known to be within a rela- 
tively small distance of the sun, such as 
20 or 30 light-years, and forgetting the 
rest for the moment. The question why 
this method of picking out stars gives 
us such an extraordinary different sam- 
ple from the other is more interesting. 
It docs so because there are enormous 
differences in real brightness from star 
to star. Suppose, for example, that, on 
the average, in the region of space sur- 
rounding the sun, there are 50 stars as 
bright as the sun lor every one of 100 
tim^s the 8un*8 brightness. How many 
of each sort will be comfortably visible 
to the naked eye (that is, brighter than 
the fifth magnitude) ? A star of the sun*8 
brightness will satisfy this condition if 
it is within (approximately) 30 light- 
yeairs* distance; but a star 100 times 


brighter will be visible if it is anywhere 
within 300 light-years. Within this larger 
sphere (if the stars are uniformly 
strewn in space), there will be 1000 
times as many stars like the sun as there 
are in the smaller sphere. Hence our 
apparently fair and simple method of 
selection gives a most outrageous pref- 
erence to the stars of greater luminosity. 
We will get 20 of them in our list of 
naked-eye stars to one of the other kind 
— though the real proportion through- 
out the region of space concerned is 
50-to-l the other way! This is but a mild 
example of the effects of “observational 
selection;” some stars are 10,000 times 
as luminous as others, and stand a mil- 
lion times better chance of getting into 
our star-catalognes, so long as these are 
selected on the basis of apparent bright- 
ness. 

To get a full list of the stars in even 
the nearest parts of space — say within 
20 or 30 light-years from the sun — is 
therefore no easy matter. There are 
about half a million stars in the sky 
between the tenth and eleventh magni- 
tude in apparent brightness. The enor- 
mous majority of these must be objects 
of considerable, or high real brightness, 
and at great distances. A few dozen 
among them all will be inherently faint 
stars which lie close by. To pick them 
out seems at first to be hopeless; and 
so it would be, if we had to “go it blind” 
and measure parallaxes at random for 
star after star until we happened on a 
big parallax. But, fortunately for the 
progress of astronomy, the stars are in 
motion — and, other things being equal, 
a star which is near us will appear to 
move faster across the sky than a dis- 
tant star. “Other things” — in this case 
the velocities with which the stars are 
moving, relatively to the sun, at right 
angles to the line of sight — ^are, of 
course, not always, or even usually, 
equal. But tlie range in these velocities, 
though considerable, is nothing like the 
enormous range in the real tightness 
of the stars, so that if we make a list of 
stars of large proper motion, the pref- 
erence which we unavoidably give to 
fast-moving stars will not be hopelessly 
overwhelming. TYhat is most important 
for our present purpose is that there 
will be very few stars whose crosswise 
motion is actually small, so that, though 


near us in space, they appear to move 
slowly in the sky. The reason for this 
is that this motion has two degrees of 
freedom. One part (or component) is 
eastward or westward in the sky, and 
the other northward or southward; and 
if their combined effect is to be small, 
each one separately must be still smaller. 
If, then, we can get a list of the stars 
with large proper motion, say more than 
0'^5 per year, it will include almost all 
the stars of very large parallax (greater 
than 0'".25), and the major part of those 
with considerably smaller parallaxes. 

N OW stars with large proper fhotion 
are easy to find, % comparing 
photographs taken many years apart, 
with the powerful aid of the blink micro- 
scope, which almost automatically picks 
out a single star which has moved among 
thousands which have not. Millions of 
stars have thus been examined, and 
thousands of motions detected (most of 
them smallish) but, among them, there 
are a few hundred stars with rapid mo- 
tions. These, whatever their brightness, 
are promising objects for the parallax 
observer. The completion of work now 
in progress — such as the very extensive 
campaign pursued by Luyten at Minne- 
sota, with Harvard plates — should give 
us a practically complete proper motion 
list down to the 15th magnitude, and so 
lead to a fairly thorough knowledge of 
the nearest stars. 

What we know at present is summar/ 
ized in a very interesting list which has 
just been published by Miss Louise 
Jenkins of the Yale University Observa- 
tory. This includes all the stairs which 
are known, by direct measurement, to 
have parallaxes exceeding O'M— that ia, 
distances less than 35 light-years. There 
are 127 objedto in the list — not counting 
the fainlhr companions of the 19 double 
and 5 triple systems, which raise the 
total number of stars Renown to be wlthfai 
this distance to 156. 

We do not get anything like this pro- 
portion of double and trijile systems 
amon^tars selected by apparent 
nessi The reason is obvious. Most of 
these stars lie at much greater disfanc^ 
If the neared stars were removed ho 
such distastes, some of the chiser pairs 
could no longer he eeep doul^e, and 
many of the fainter companions would 


20 



JANUARY • im 

be lost to view, even with large tele- 
dcopes. Hence the list of near-by stars, 
abort as it is, gives a better idea what 
proportion of the stars are double than 
*do the far longer lists of stars '^including 
everything’* down to some limit of ap- 
parent brightness, and hence affected 
powerfully by observational selection. 
Observational selection has still had 
a very considerable inffuence upon the 
'list of the nearest stars. This appears 
clearly when we pick out those whose 
distances are less than half the orig- 
inally assigned limit (and parallaxes 
therefore greater than 0'’.2). By this 
change, we have cut down the volume 
of space in which we are looking for 
stars to one eighth what it was before, 
and should expect to get one eighth as 
many stars. We actually find 32 systems 
(six double and two triple), or 42 stars 
in all. If this is a fair sample of the 
larger volume, we should have found 
256 systems, or 336 individual stars, in 
the longer list. We actually get less than 
half as many, so that the list must be 
very incomplete, especially for distances 
greater than 20 or 25 light-years. When 
studies of proper motion and parallax 
have been thoroughly extended to stars 
of the 15th magnitude, a larger num- 
ber of these objects will doubtless be 
picked up. 

If we divide our inner region into two 
equal volumes by a sphere 12% light- 
years in radius, we find 21 systems with 
29 stars in the inner part, and 11 systems 
with 13 stars in the outer shell. Part of 
this large difference may be due to 
chance, but it is highly probable that, 
even for these very near stars, our pres- 
ent list is far from complete. The whole 
number of stars within 33 ligiit-years 
is probably as great as 500. 

I N the present list of near stars, there 
arc seven of the first magnitude: 
Alpha Centauri, Sirius, Procyon, Altair, 
Fomalhaut, Vega, and Pollux. This list 
is complete, for the remaining 14 stars 
brighter than magnitude 1,5 have been 
observed and found to fall outside our 
limit — most of them far outside. Among 
the naked-eye stars (brighter than 
6«,0), there are 49 in the list (not count- 
ing the fainter components of doubles) 
which is just 1 percent of the whole 
number in the sky. Our list is probably 
fairly, but not quite, complete in this 
case. 

The list of 59 stars between the 6th 
and 11th magnitudes will probably be 
considerably increased, but, even w, it 
is certain to include only an exceedingly 
small fraction of the 800,000 stars in 
the sky within these limits of apparent 
bri^ness. Only 19 stars fainter (ap- 
parently) than idle 11th magnitude have 
so far been found to be our near nei^- 
boia. Were our list complete, it might 
be . 20 times as long, but it would con- 
tain s fitr smaller fraction of the many 
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millions of stars in the heavens than 
any of those which precede it. 

The range in real brightness among 
these stars is enormously great. Even 
among the five nearest stars, we have 
Sirius, which is 28 times as bright as 
the sun, and the tiny star Wolf 359. 
This star is known only by its number 
in the catalogue of proper motion stars 
discovered photographically by Wolf, 
and has the very large motion of 4".67 
per year. Its apparent magnitude is 



North America nebula in 16^ field, 
photographed with an //I Schmidt 
camera by Charles and Harold Lower. 
The North American nebula ap- 
pears half way between the center 
and right edge of the photograph. 

It is a fortuitous arrangement of 
star clouds resembling the North 
American continent in its outline 

13.5 — so that it sends us a little less than 
a millionth part as much light as Sirius 
does; yet it is actually nearer than 
Sirius, its parallax being 0".403 and its 
distance 8.0 light-years, as against 8.4 
for Sirius, so that the real disparity in 
brightness is a little greater even than 
it looks — the ratio being 1,200,000 to 1. 
Sirius is bright not mainly because it 
is big, but because it is hot. There is 
good reason to believe that it is rather 
less than twice the diameter of the sun, 
and gives out about eight times as much 
light per square mile. Wolf 359 must 
be a small star, but it is also one of the 
coolest stars we know about (except for 
certain variables). Recent observations, 
reported at the Williamstown meeting 
of the Astronomical Society, show that 
it is far brighter when photographed 
with red light than it appears to the 
eye. This indicates a very low surface 
temperature, probably below 2500 de- 
grees, as against 6000 degrees for the 
sun. The corresponding surface bright- 
ness would be something like %ooo of 
the sun’s, and, as the star gives out about 
>4ofOoo of the sun’s light, we may roughly 
estimate its diametmr as % or ^ of the 
Oman’s. If its temperature were 2000 de- 
grees, its diameter would come out about 
half the sun’s. The truth may lie between 
these two estimates. 

A star similar in. turightness and mo- 
tion to this, but lying in the outer half 


21 

of the region which we have chosen at 
our limit for the ^’nearest” stars, woi4d 
be of the 16th magnitude visually and 
not much above the 18th photograph- 
ically, and have a proper motion of V'A 
per year. By comparing plates made at 
only a few years* interval, it could be 
picked out easily from a hundred thou- 
sand ordinary stars; but to get plates 
showing good images of such very faint 
stars, over a large region of the sky, 
would demand longer exposures than it 
has yet been practicable to give for such 
work. Such very faint stars, then, can 
be detected only when they are near 
among the nearest. We are lucky to 
have caught a single one so far. 

Whether there are still fainter stars 
among our nearest neighbors will not be 
easy to find out. Random searching is 
not likely to be profitable, but one chance 
is worth taking. A good many of the 
nearer stars have faint companions, 
sometimes close enough to count as a 
^'double star,” oftener some distance 
away, but recognizable by their sharing 
the principal star’s motion. The fields 
surrounding these stars in the sky, there- 
fore, afford much better hunting-ground 
than random samples of the sky, and it 
might be profitable to photograph them 
with long exposures, and repeat this 
after a few years — two or three would 
be enough to reveal such a companion by 
its displacement. It would pay, too, to 
examine the nearest stars visually with 
great telescopes on good nights in search 
for close or faint companions. Kuiper 
has already discovered several interest- 
ing pairs in this way. 

F our more of the ten nearest stars 
at present known are less than %ooo 
as bright as the sun. Among them is 
“Proxima Centauri,” the faint distant 
companion of Alpha Centauri, moving 
along with it in space, and probably a 
little nearer to us than the bright double. 
All these stars are red, and they arc 
probably both small and cold, like the 
one we have discussed. 

Even from this small sample, there 
can he no doubt that these individually 
inconspicuous stars are the most abun- 
dant of all kinds, if the search is made 
throughout a given region of space. 
When we pick stars by apparent bright- 
ness, we introduce odds against includ- 
ing such stars as Wolf 359, which, com- 
pared with stars like the sun, run nearly 
10,000,000 to 1. Compared with Sirius, 
the odds would be more than 1,000,- 
000,000 to 1, if it were not that Sirius, 
if at such a distance that it appeared 
of the 13th magnitude, would be in a 
part of space where the stars are thinly 
scattered. This reduces the odds, but 
leaves them so heavy that it is not sur- 
prising that we have so far discovered 
but a single one of these very feint 
stars ; — Princeton UrdversUy Obierva- 
tory^ November 4, 1937, 



Headache Headquarters 


W HEN a manufacturer is ailing, 
he calls in his doctor; when he 
has trouble with his product or 
process he may call in the Mellon In- 
stitute of Pittsburgh. No problem in 
industrial research is too difficult for it 
to tackle. Mellon Institute showed the 
364,000,000-dollar Union Carbide and 
Carbon Corporation and the 
400,000)000- dollar Koppers 
Company and associated con- 
cerns how to adapt deadly 
war chemicals to peaceful 
commerce. For a smaller 
company it developed a water 
conditioner that renders 
dishes germ-free (dish-condi- 
tioning) and suggests that 
every dish-towel in America 
may some day become obso- 
lete. 

By improving the things 
that millions use and con- 
sume, the Institute promises 
to become the most sig- 
nificant monument to Pitts- 
burgh’s late grandees. It was 
founded by Andrew W. Mel- 
lon and Richard B. Mellon. 

The new structure into which 
the organization moved last 
May is the most complete re- 
search laboratory in the 
world (see Scientific Amer- 
ican, July, 1937). Its 200 sci- 
entists use 300 chemical or 
mechanical work-rooms. By 
a turn of the hand they ob- 
tain steam, gas, compressed 
air, suction (for creating 
vacuum), water at any tem- 
perature, tropic or arctic weather condi- 
tions. They have solved headaches for 
4000 companies, developed 650 new 
processes. Some 700 United States 
patents have been granted on the results 
of their labors and many of these have 
been revolutionary. 

Mellon Institute works through in- 
dustrial fellowships which are financed 
by individuals, companies, or associated 
groups. Donors of fellowships may use 
all facilities of the organization but they 
pay according to the needs for personnel 
and special apparatus. Contracts run for 
at least a year. All patent and other 
rights belong to the fellowship donor. 

The Institute chooses the best avail- 
able scientists to head the fellowship 
activity. Most of them are young chem- 
ists or engineers with brilliant records. 
They come from universities, company 
laboratories, government and associa- 


Mellon Institute . . . Sponsored Research Cures 
Industrial Headaches . . . Solves Problems . . . De- 
velops New Products, Processes . . . 700 Patents 

By FREDERICK TISDALE 


the consumer. A housewife 
discovers that by adding a 
spoonful of “Calgon” to dish- 
water, her glassware and 
china dry miraculously 
bright and clean without the 
aid of a towel. This substance 
forms a perfect solution of 
soap with any water, no mat- 
ter how hard, and enables it 
to drain off without leaving 
any film or dirt. Mellon In- 
stitute discovered that the 
addition of sodium hexameta- 
phosphate to dish-washing 
compounds gave the magical 
results. 

At Coney Island a pants 
presser treats his girl to a 
skinless hot dog, never sus- 
pecting that distant Mellon 
scientists made the delicacy 
possible. Probably he does 
not know either that the 
clothes pressing machine he 
uses daily also is indebted to 
Institute engineers for up-to- 
date improvements. It took 10 
years to perfect a cellulose 
casing for wieners that would 
take the place of animal in- 
testines. E. 0. Freund, who 
later organized the Visking Corporation, 
of Chicago, backed the venture. Success 
involved devising a machine that forced 
out cellulose of definite properties in an 
endless tube, much the same as rayon 
filaments are produced. 

This cellulose comes from cotton lin- 
ters, is a cousin of Cellophane. Meat 
does^ot stick to cellulose as it does to 
animal casings. Therefore the frank- 
furter’s cotton shirt is removed after the 
sausage is cooked, smoked, and stuffed 
in the orthodox manner. The result is a 
nude ‘‘frank” ready for boUing and the 
valedictory smear of mustard. 

Thirty-one men, 15 of them Mellon 
scientists, made daily sacrifice of their 
beards in a shaving clinic under the 
Magazine Repeating Razor Company fel- 
lowship. It was found that a tooth-type 
guard traveling ahead of the blade 
rumpled the skin, thereby preventiitg a 



East colonnade of the magnificent new building of the 
Mellon Institute of Industrial Research at Pittsburgh 


tion services. Discoveries eventually 
worth millions to the country are some- 
times made by groups whose head “fel- 
low” gets around 6000 dollars a year, 
but there always is a chance that these 
men may graduate into good jobs with 
grateful clients. Mellon Institute re- 
quires about 1,000,000 dollars a year for 
running expenses. Fellowship donations 
help make up this figure. 

S pecialists working in such huge 

modern laboratories are displacing 
the colorful lone inventor who groped 
(and hoped) in poorly-equipped scien- 
tific hide-aways. Mass attack by trained 
men now solves the technical difficulties 
of industry. Co-operation among them 
speeds results. 

Since the organization’s most impor- 
tant field is industrial chemistry, its 
handiwork often goes unrecognized by 
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close cut in the grooves and causing 
painful nicks on the summits. A bar 
guard which stretched the skin smooth* 
ly and raised the whisker for better con- 
tact with the blade was developed. Also, 
the most generally agreeable angle be- 
tween blade and skin was scientifically 
determined (see Scientific American, 
November, 1937). 

Research on the fundamentals of sleep 
for the Simmons Company illustrates 
the ingenuity required for designing 
special apparatus, A sort of posture 
meter was invented to register how long 
a subject lay in each position. It con- 
sisted of a noiseless motor which slowly 
moved a tape under the bed. On this 
rested a pen which was attached to the 



“Fly-Tox** was developed 
at Mellon Institute. It was 
the first insecticide of this 
type to be distributed nation- 
ally to consumers. Formerly, 
manufacturers could rely 
only on the “death chamber” 
to establish the insect-killing 
qualities of their poisons. It 
is a specially constructed 
room, six feet cube. For a test 
100 flies are imprisoned in it. 
Then 12w cubic centimeters of 
the insecticide are sprayed 
in. After 10 minutes the flies 
(mostly in a stupor on the 
floor by now) are taken out, 
put in a cage, and the inter- 





Maktng the casings, above, for the 
**skihless” hot dogs, a product of Mel- 
lon research. The girls are peeling otf 
the skins of the **franks” after cooking 



ture is rich in calcium value. It is supe- 
rior to spinach which interferes with 
calcium utilization. 

Millions munch their morning toast 
without appreciating the Institute’s con- 
tribution to commercial bread making. 
“Arkady” yeast food revolutionized this 
branch of the baking industry. It liter- 
ally feeds the yeast (with necessary 
nitrogen, lime, and oxygen, which other- 


bedsprings. The pen-point drew a straight 
line as long as the sleeper lay still, 
jogged whenever he moved. Comparison 
with a time line on the tape registered 
how long each posture was kept. 

Exact positions were observed and 
timed by a camera aimed through a hole 
in the wall. Whenever the subject moved 
and disturbed the bedsprings, an electro- 
magnet snapped the shtitter. Each ex- 
posure took in a wall clock, thereby 
recording the time and duration of dif- 
ferent postures. Subjects included 150 
persons, of both sexes, of varying ages, 
intelligences, and slates of health. It 
was discovered that normal persons 
change posture 20 to 60 times during a 
typical night. The only healthy person 
who “slept like a log” was insane. Sim- 
mons Company was given the analysis 
of two million measurements to guide 
its designs of sleeping equipment. 

Mellon Institute developed flake cof- 
fee as a by-product of packing experi- 
ments for Continental Can Company. 
Ground and roasted coffee was passed 
between heavy rollers. Resulting flakes 
were about as thin as a piece of paper. 
Flaking crushes the coffee cells, yields 
about 96 percent of desired essentials, 
compared with about 60 percent from 
ground coffee. 


val until death timed. A good 
fly poison will pul 95 of the 
100 flics on the floor after 10 
minutes and kill 60 within 24 
hours. 

Chemists felt that a sim- 
pler and more accurate test 
could be devised. Mellon In- 
stitute developed standards 
for the ingredients, particu- 
larly pyrethrum extracts— 
from a variety of chrysanthe- 
mum flower. By this method, 
manufacturers now predeter- 
mine with scientific precision 
the lethal qualities of their 
insecticides. 

For Heinz, the Institute de- 
veloped “Rice Flakes” break- 
fast cereal. Pure cellulose, 
recovered from the rice hulls, 
is added to give it laxative 
qualities. Heinz strained 
foods was another activity. 
These retain in puree form 
practically all the vitamins. 
They are in ^eat demand for 
babies, children, persons on 
soft diets. One of the com- 
binations of strained green 
vegetables contains lettuce, 
kale, asparagus. This mix- 



Manner in which the bursting strength of ho« 
tterx is determined in the Mellon laboratories 
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Mturhinc employed in making 
strength tests on various textiles 


wise must be slowly taken from the 
other dough ingredients). There is a sav- 
ing of one half in yeast used or about 
one half in time required to make the 
bread. “Arkady** cuts the fermentation 
time from five hours to two and one half. 

Kaufmann^s Department Stores, Pitts- 
burgh, uses the Institute for development 
of merchandise standards. Results guide 
the store in buying from manufacturers, 
and tags inform customers as to the 
quality. 

In one of the Institute's laboratories, 
a lever mcmotonously raises and drops 
on an inner-spring mattress a small bar- 
rel containing 100 pounds in weight. 
The blow travels 10 inches, 10 times a 
minute. On one mattress the meter reg- 
istered 50,000 thumps without causing 
serious damage. Silk stockings and oth- 
er fabrics are tested with a machine 
having an expanding rubber disk, thus 
registering the pressure necessary to 
burst through them. Caged weights on 
individual threads determine tensile 
strengths. On the rocking arm of an- 
other apparatus, cloth is rubbed at set 
tensions and weights, a counter indicat- 
ing how long it would take trouser seats 
to acquire a shine or upholstery fabrics 
to wear through. Fading resistance of 
dyes is determined by exposing cloth 
samples to a carbon arc lamp producing 
the same quality of light as the sun. A 
machine designed for determining air 
resistance of parachute fabrics has been 
adapted to show the air porosity of 
summer clothing textiles. It measures 


the time required for a given amount of 
air to pass through the weave. 

Mellon Institute pioneered in disclos- 
ing the causes of cloth failure during 
laundering. Standard washing formulas 
were given the industry and scientific 
reasons were established for explain- 
ing fabric injuries to customers. 

T he Institute’s development of silk 
strings for tennis racquets should be 
welcomed by the nation’s sheep- -not 
cats, as popularly supposed -as prom- 
ising relief from a painful responsibility. 
Through research, slag waste from steel 
operations has been adapted for building 
purposes. Experiments on 350 types of 
brick walls disclosed among other things 
the trouble caused by moisture seepage 
above and below, developed types of 
metal flashing to prevent it. A fellowship 
discovered that the addition of 10 per- 
cent copper powder to magnesium oxy- 
chloride cements (used in floors, tiles, 
stucco, and so on) produced an amaz- 
ing new cement which, unlike the orig- 
inal mixtures, grows stronger under ex- 
posure to water and weather; it’s called 
“Hubbellite.” 

Mellon has been active in the devel- 
opment of plastics, new and mysterious 
big business. Its early product, Redma- 
nol, was later combined with Bakelite’s 
operations. This is a phenolic, at present 
one of the important synthetics in the 
plastic fleld. Its antecedents are carbolic 
acid (or phenol from coal via coke) and 
formaldehyde (compound formed from 
wood alcohol and oxygen). Other plas- 
tics developed at the Institute include 
Plaskon, Vinylite. They are competing 
with older materials in table tops, air- 
plane windows, table wares, automobile 
accessories, electrical fittings, machine 
casings, gift novelties, costume jewelry, 
and many other commonplaces. 

While industrial research is Mellon 
Institute’s hack-log, it also busies itself 
directly in behalf of humanity. An ex- 


ample is its air pollution study which 
began in 1911, the year the Institute wi|6 
founded. “Snap shots” of air are taken 
by a suction pump which traps samples 
in a chamber of about a half-pint capac- 
ity. An electric precipitator also may be 
used. Each particle in the air carries a 
charge of electricity; plates in the de- 
vice act as a magnet to draw down each 
tiny floating bit. 

Particles are counted, measured un- 
der a microscope. A tobacco smoke par- 
ticle magnified 5000 times is about the 
size of a pin point. Safe air contains 
200,000 to 300,000 particles per cubic 
foot. Very dirty atmosphere runs as high 
as 500,000,000 particles. By co-operating 
with industry, Mellon Institute has 
helped reduce the precipitation of soot 
in Pittsburgh to under 1000 tons per 
square mile per year. Its findings guide 
cities to more intelligent anti-smoke or- 
dinances, industrial plants to better fir- 
ing equipment. 

Since pure air is as important to health 
as pure water, the rise in steel activity 
in the Pittsburgh area always means 
more work for the community’s doctors. 
Lung ailments increase. Ravages of 
pneumonia in Pittsburgh incited Mellon 
Institute to seek a cure. It recently an- 
nounced a treatment that cut the mor- 
tality in half when tried in 200 pneu- 
monia cases. Starting from German dis- 
coveries in 1911. Mellon experimenters 
under Dr. W. W. G. Maclachlan pro- 
duced the effective drug. It was awe- 
somely christened Hydroxyethylapocu- 
preine. In practice they just call it 
“Number 71.” 

This drug is a derivative of quinine. 
Cinchona chemicals originally used 
caused blindness in doses strong enough 
to kill germs. Mellon Institute overcame 
the difficulty by adding a group of atoms 
known as the hydroxy radical to the 
complex quinine molecule. Twenty thou- 
sand white mice were the heroes of 
this successful microscopic war. 
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Floated ON Mud 

Sailing Vessel, Now an Aquarium, Was Raised to 
a Permanent Location by Mud . . . Nine Feet Up 
. . . CoiSerdam Used . . . Sand afs a Foundation 

By HAROLD CHAMBERLIN 


H igh and dry and safe and sound 
on the Miami waterfront the good 
ship Prins Voldemar, German 
blockade runner of World War days, 
has come to her final anchorage at last. 
Like every other incident of her long 
and varied history, the closing chapter 
in the seafaring life of Prins Voldemar 
was of unusual interest, for instead of 
sinking to her end she took an elevator 
with mud as the motive power and was 
raised to her resting place. 

For years the once proud vessel was 
tied to the seawall in Miami harbor, her 
decks paced curiously by visiting tour- 
ists who thrilled at her story while in- 
specting unusual specimens of marine 
animals displayed by the aquarium 
housed aboard her. Now Prins Voldemar 
has said goodbye to the sea. Her owner 
had a problem, however, to move her 
250 feet of length and 4,000,000 pounds 
of dead weight into the position desired, 
for he wanted to raise the ship nine feet 
above high tide. 

By building a cofferdam out from 
the land and surrounding the vessel, it 
was possible to float the boat up six feet, 
but the three feet additional presented 
a problem. Finally this was solved by 
floating her in mud. In salt water the 


vessel drew 15 feet, but in thick fluid 
mud the draft was reduced to 12 feet- 
Therefore, after the ship had been raised 
six feet in water inside the coffer dam, 
the water was gradually displaced with 
mud. 

Every day as the task proceeded, the 
vessel would rise as the greater specific 
gravity of agitated mud took hold of 
her. Every night as the mud in the mix- 
ture settled to the bottom some of the 
lifting power would be lost and the ship 
would sink back. In the end, however, 



Prins Voldemar in the coastal ser* 
vice during the Florida boom days 




she was hoisted the required distance 
and heavy sand forced in beneath her 
keel to hold her solidly in place and pro- 
vide a firm foundation. 

Built in Sweden of English iron, 
Prins Voldemar sailed the seas when 
forests of tall spars still spread canvas 
to the winds. During the war she once 
ran the Allied blockade successfully, 
then barely escaped capture a second 
time by hustling into a Danish port. The 
Florida boom saw her pressed into ser- 
vice hauling hotel and building supplies 
south from New York, and one voyage 
ended with her conversion into a floating 
hotel of 100 rooms. In a storm she cap- 
sized, sank, and for months partially 
blocked the Miami ship channel; then 
she was raised to become a floating 
aquarium. But her last voyage was up 
— and it was sailed in a sea of mud. 
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What to Do About Dust? 


D ust might be roughly described as 
the “airy particles” arising from 
a world that is wearing away un- 
der the ceaseless erosion of nature and 
the onrush of restless man. 

The physical world is» of course, com- 
posed of matter in many forms. Dust, 
in a broad sense, is simply the tiny rem- 
nants resulting from the breaking up 
of this matter. It is the product of that 
tireless process of wearing out which 
walks hand-in-hand with time and af- 
fects life, mountain tops, and all ma- 
terial things. Dust is one of the common 
denominators of the world and exists, 
potentially, in every solid object. Even 
man is made of dust, according to the 
Scriptures, and unto dust he ultimately 
returns. 

Thus certain fine, powdery particles 
are a pari of the natural order and might 
be called natural dusts, since they are 
independent of man. Examples of such 
forms of air pollution include withering 
dust storms searing the country side or 
miniature particles of plant and animal 
life afloat in the air. 

Far more dangerous than these, how- 
ever, are the man-made dusts generated 
in the industrial processes of our highly 
industrial era. Besides the “chimney 
sweeps” of incomplete combustion — 
smoke, ash, tar, and so on — ^there are the 
numberless industrial dusts. The use of 
abrasives to clean and polish metal, ab- 
rasive powder and abrasive soap mak- 
ing, foundry work, sand blasting, quar- 
rying, tunnelling, mining, glass making, 
and pottery making are among the 
“dusty trades.” 

The Slone cutter of old, hacking at 
hard rock with a pick or with hammer 
and chisel, had little to fear from dust. 
The modern stone cutter, thundering 
through brittle rock with power drills, 
stirs up smoke-like waves of dust. Un- 
less properly protected, he may inhale 
harmful quantities of dangerous silica 
particles. Some of these drills are known 
among miners as “widow makers.” 

T he United States Public Health Ser- 
vice estimates that approximately 
1,000,000 workmen are exposed to silica 
dust in America’s mines and mills — a 
dust which, breathed in sufficient quan- 
tities and over a sufficient period of time, 
may cause silicosis and other disorders 
of the respiratory organs. The inhalation 
of dust may, under certain conditions, 
weaken man’s resistance to tuberculosis, 
colds, bronchitis, pneumonia, and sinus 
troubles. Men working in dusty trades 


Industrial Dust Hazards . . . Little Known of 
Them. . .Foundation to Study Ways, Means of Com- 
bating . . . Medical, Legal, Engineering Aspects 

By JOHN F. McMAHON 

Executive AasiiUnt. Air Hygiene Foundation 


suffer more from such ailments than 
men working elsewhere. “The evidence 
that excessive dustiness of any kind is 
harmful is beyond argument,” accord- 
ing to Prof. Philip Drinker of the Har- 
vard School of Public Health. 

Of the estimated 1,000,000 workmen 
exposed to silica dust, approximately 
one half of this number is exposed to 
harmful concentrations. In addition to 
silica, there are numerous other dan- 
gerous dusts, such as lead dust or as- 
bestos dust. 

It was not until about two years ago 
that the general public in this country 
became acutely conscious of dust as an 
enemy to health and a cause of occupa- 
tional disease. This realization followed 
the wide publicity given to silicosis cases 
in connection with a tunnelling project 
at Gauley Bridge, West Virginia. 

But prior to this general awakening, 
with its accompanying panic and hys- 
teria, a number of industrial leaders 
representing the steel, foundry, glass, 
ceramic, pottery, refractory, aluminum, 
coal, and metal mining industries be- 
gan meeting and discussing ways and 
means of combating occupational dis- 
eases. An epidemic of ruinous lawsuits 
was sweeping the country. Many firms 
were forced out of business entirely. The 
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industrial areas about St. Louis and 
Rochester, New York, suffered severely. 
Insurance rates were mounting as a re- 
sult of the many claims. 

I N the face of these developments, in- 
dustry, perplexed and often bewild- 
ered, knew not where to turn for help or 
guidance. Even noted physicians fre- 
quently disagreed as to the medical as- 
pects of the problem. Engineers, at- 
tempting to devise equipment to dispose 
of dust, were hampered by this inability 
of medical men to say just what concen- 
tration of a given dust constituted a 
hazard to health, and just how low the 
concentration should be cut to make a 
reasonably safe working place. 

Consequently a score of firms and 
trade organizations handed together and 
established the Air Hygiene Founda- 
tion of America, a non-profit, scientific 
organization created to conduct research 
on silicosis and kindred industrial dis- 
eases. The Foundation, in its search for 
the vital knowledge needed to combat 
these ills, is not only engaging in re- 
search itself but is attempting to collect 
into one central reservoir the fruits of 
experience and research which have ac- 
crued heterogeneously everywhere. 

After getting underway early in 1936, 
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the Foundation immediately launched a 
program of fact-finding searches in the 
three fields bearing upon the problem — 
medicine, engineering, and law. 

The medical survey, for example, in- 
volved the evaluation of findings gleaned 
in a number of industries, in hospitals, 
and in research centers here and abroad. 
It concludes that on the basis of present 
knowledge, nine points are definitely 
known about silicosis. They are: 

1. Silicosis results from the inhalation 
of dust containing free silica. 

2. The time required for the develop- 
ment of silicosis varies from a few years 
to 20 or more, depending upon the con- 
centration of silica particles in the air 
and the length of exposure. 

3. Beginning silicosis is recognizable 
only by properly taken roentgen films 
(X rays) of the chest. 

4. Associated with silicosis is a marked 
predisposition to tuberculosis. 

5. Silicosis can be prevented by pro- 
tecting the industrial worker from in- 
haling silica dust. 

6. Concentrations to which dust must 
be reduced in order to be safe have not 
been absolutely determined. 

7. Industrial dusts, containing silica, 
are frequently not all silica, being mixed 
with other materials. Some of these may 
alter the silica action on the body. 

8. Asbestos, a silicate, is the only dust 
other than free silica which has been 
shown to cause lung fibrosis. 

9. Simple — that is, uncomplicated — 
silicosis, as seen in the industries in this 
country, causes relatively little severe 
disability. It is its combination with 
other diseases which is serious. 

The report of the preventive engineer- 
ing survey warned engineers to center 
their attack on the smallest dust parti- 
cles, pointing out that, in a general 
sense, the finer the dust the greater the 
potential danger. 

The legal survey examined the statutes 
and court decisions of each of the 48 
states in an effort to establish the exact 
status of the law in each state as regards 


occupational disease due to air pollu- 
tion. This review disclosed sharp con- 
flicts between the laws of the various 
states respecting compensation for occu- 
pational disease. It noted, however, a 
growing liberal trend toward compen- 
sating workmen who contract industrial 
disease just as workmen injured in in- 
dustrial accidents are compensated. 

T he occupational disease question is 
so broad, with its social and eco- 
nomic implications, that many of the 
44 state legislatures which met last year 
considered the problem. 

Further, as pointed out in the Sum- 
mary Report of the Economic, Legal, 
and Insurance Committee of the Na- 
tional Silicosis Conference, “increased 
costs for preventive or compensatory 
measures may have marked economic 
effects upon the relative position of com- 
peting industries or units.” Obviously a 
manufacturer in a state with stringent 
regulations is placed at a disadvantage 
with a competitor in a state where few 
such regulations exist. This disadvan- 
tage promises to be temporary, how- 
ever, and may be offset even now by the 
cost of damage suits. 

Aside from the economic considera- 
tion is the even more important social 
or human factor. If a workman con- 
tracts an occupational affliction, his wife 
and his children suffer indirectly, as 
does the whole community. The United 
States Public Health Service has shown 
that the life expectancy of industrial 
workers is several years less than in the 
case of other workmen. Pneiimonia rates 
are twice as high and tuberculosis rates 
are much higher for the industrial 
group, which roughly comprises some 
15,000,000 persons employed in manu- 
facturing and mining. 

This situation further emphasizes the 
need of a coordinating and correlating 
research center dedicated to the devel- 
opment of sorely-needed information on 
the cause, cure, and prevention of air- 
borne occupational diseases. Possessed 


with the findings of its invcntory-Iike 
surveys, showing, roughly, what is 
known and what remains to be sought 
out, the Air Hygiene Foundation was 
able to lay out a practical program of 
scientific research into the fundamentals 
of industrial air pollution. 

The research is to be carried on at 
institutions deemed best fitted for the 
particular task in mind. Some of these 
are the Saranac Laboratory, Saranac 
Lake, New York; University Hospital, 
University of Pennsylvania, Philadel- 
phia; United States Bureau of Mines, 
Washington, D. C.; Harvard School of 
Public Health, Cambridge, Massachu- 
setts; Singer Memorial Laboratory; and 
Mellon Institute, Pittsburgh. 

This program, recently announced, 
seeks to answer many puzzling questions 
on the medical and engineering aspects 
of the subject. Some of these include: 

1. What is the mechanism by which 
silica acts upon the body? Is silica 
a poison or an irritant? Is the action 
of silica physical, as in cutting, or is 
it chemical? 

11. What is the relation between sili- 
cosis and tuberculosis? 

HI. What is the effect of other sub- 
stances upon the action of silica? 
(It is claimed that some dusts retard 
the action of silica, apparently di- 
luting its effect, while others are said 
to speed up the silica action. ) 

IV. Determination of hood design data 
for various dust-producing processes 
involved in the crushing, grinding, 
and general handling of rock. 

Another problem calls for the devel- 
opment of a fool-proof technique of ro- 
entgenography ( X ray ) . It appears that 
pre-employment medical examinations 
including a chest roentgenogram will be 
required of workmen to an ever increas- 
ing degree in the future. Thus a man 
may be hired or rejected on the basis 
of his X-ray film. Therefore, the best 
possible techni(|ue that can be evolved 
is the least with which employers can be 
satisfied. 
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Chemotherapy and Prontosh. 


Uses and Abuses of the New Drug... Valuable, but to 
Be Used with Caution. . .Theory of Chemotherapy. . . 
Hope for Other Drugs in Research on Same Theory 

By T. SWANN HARDING 


S uppose you were an officer of the 
law charged with the duty of ar- 
resting the Purple Gang. This gang is 
composed of individual units who may 
be likened to toxic agents or poisonous 
bacteria ready to make society ill. Their 
trail leads to a dance-hall full of people. 
But you are alone. The task of arrest- 
ing these members of the Purple Gang, 
scattered as they are among many inno- 
cent people, seems hopeless. 

Ah, but you have a magic revolver 
loaded with charmed bullets. These are 
like the famed silver bullets of savage 
witch doctors. You can aim the revolver, 
pull the trigger, and release several of 
them, and each will emerge, unerringly 
search out a gangster, and paralyze him 
temporarily. The bullets will not harm 
anyone else than members of the notori- 
ous Purple Gang. 

Once the gangsters are paralyzed the 
rest is easy. You simply arrange to have 
them hauled off to jail while they are for 
the time impotent to do harm, and there 
you are. There also you have a fair ex- 
ample to illustrate what physicians who 
use chemotherapy with care and intelli- 
gence can often accomplish. 

Prontosil, the official name of which 
is sulfanilamide, the substance about 
which there has been so much in the 
newspapers recently, is such a chemical 
charmed bullet. Doctors are now shoot- 
ing it at the gangster germs that cause 
meningitis, childbed fever, pneumonia, 
gonorrhea, pyelitis, but chiefly various 
infections caused hy germs known as 
streptococci. 

The substance does not kill disease 
germs. Instead, it prevents their growth 
and multiplication within the victim’s 
(or host’s, as the merry pathologists 
say) body. It paralyzes them in the 
dance hall. Then the body’s own fight- 
ing forces get to work and conquer the 
infection. 

N aturally, newspaper reports 
have often been sensational and ex- 
aggerated. For example, the drug was 
much publicized when used in the ill- 
ness of the President’s son. But readers 
were not told that only a few doses were 
given, that these availed nothing, and 
that surgery was resorted to. 

The drug als<i has been abused. It is 
a powerful and dangerous agent. Pub- 
licity regarding its use in gonorrhea has, 
unfortunately, led laymen to buy it at 
drug stores for self-medication. State 
and city ordinances should prohibit its 
sale except on prescription, and it cer- 


tainly should never be used hy laymen 
for self-medication. [An editorial on this 
drug appears on page 9. — Ed.] 

Some uncritical doctors themselves 
have tended to discredit Prontosil by 
using it in all sorts of infections. Even 
dentists have used it promiscuously. One 
must always take stories of marvelous 
new remedies with a grain of salt. Never- 
theless, there is a nugget of truth here 
that deserves a little careful exposition. 

Chemically, this drug is a dark red 
dye called the hydro-chloride of 4'- 
sulfamido-2 :4-dianiino-azo-benzo]. It was 
discovered by Domagk in Germany about 
1935. He called it prontosil, a word that 
has since been adopted as a commercial 
trade name by one American firm. The 
correct official drug name is, as was said 
above, sulfanilamide. 

But, in order to enable us to under- 
stand the manner in which this drug 
acts, we must briefly examine chemo- 
therapy as a whole. While it is usually 
supposed that this form of therapy took 
its start with Paul Ehrlich, it started 
much earlier in folklore and primitive 
medicine. The Brazilian Indians of 
Pizarro’s time actually practised chemo- 
therapy empirically when they used 
cinchona, which contains quinine, as a 
specific against certain kinds of malaria, 
also ipecac, which contains emetine, in 
certain types of diarrhea. In such cases 
a magic chemical bullet was fired at 
germs that caused certain diseases in 
the body, in order to destroy or combat 
them without injury to the body. 

Chemotherapy is, then, the treatment 
of internal disease by the use of chem- 
ical substances which have a specific 
and immediate toxic effect upon the 
microorganisms that cause the disease, 
but which do not seriously poison the 
patient, (They may do him a little un- 
intentional injury but it should not be 
great. For example, a substance called 
optochine, when used to treat certain 
types of pneumonia, caused serious 
though frequently only temporary blind- 
ness. That is something like the three- 
powder treatment for heart trouble in- 
vented by a movie “doctor,” ‘ The first 
powder cured the heart trouble but un- 


balanced the patient’s mind ; the second 
restored his sanity but blinded him; the 
third restored his eyesight but injured 
his heart. Chemotherapy has to avoid 
such contingencies as this. ) 

Scientifically, chemotherapy did get 
its start with Ehrlich. Facts standing 
alone — such as that quinine cured ma- 
laria — lack the usefulness and signifi- 
cance they have when organized in- 
to scientific hypotheses. Ehrlich’s theo- 
ries and hypotheses put facts to work in 
this field. 

P AUL EHRLICH was a German Jew, 
born in Prussia in 1854. After he ob- 
tained his medical degree he devoted 
himself to pathology. He sought to learn 
the nature of diseases by examining the 
organs of the body, in order to deter- 
mine the effects of various diseases up- 
on them. Naturally, he used a micro- 
scope’ with which he observed very thin 
slices or sections of tissues from the va- 
rious organs and even then, as now, they 
were stained with dyes. These dyes were 
used in order to make certain structures 
visible to the observer. This is because 
they are selective. That is, they stain 
only certain types of tissues or certain 
parts of cells or, as was soon found, only 
certain bacteria. Thus, certain bacteria 
are called “Gram-positive” because they 
will hold a certain purple dye when 
stained with it by the method of Gram, 
a Danish physician. But, with the growth 
of the German dye industry, many new 
synthetic agents became available with 
which Ehrlich could experiment. 

In 1890, Ehrlich had returned from 
Egypt, whither he went to recuperate 
from tuberculosis, and entered the In- 
stitute for Infectious Diseases in Berlin, 
under Robert Koch who discovered the 
germ of tuberculosis. About this time 
there was much study of antituxins 
which fought the poisons product In 
the body by diseases such as diplnh^ia 
and lockjaw. The antitoxins watb ao 
called because they seemed to neutralke 
the poisons or toxins of disease and 
render them impotent to batm* 

That gave Ehrlich the germ of an idea. 
Soon he had organized various facts into 
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hift freat theoity of immunity. In the very 
gliktpjiest language this theory held that 
diseaae wa« basically chemical in nature 
and that cbemioals might be set to fight 
chemieala. Since very recently the viruses 
causi^ certain diseases have been found 
to be chemical substances, non-living but 
autocatalytic proteins that can somehow 
manage to reproduce themselves in cer- 
tain tissues, the theory assumes more 
Importance now than ever. 

Ehrlich reasoned that both animal or 
tissue cells and bacteria were composed 
of complex chemical substances. Such 
substances are formed of very large ag- 
gregations of molecules — maybe a hun- 
dred thousand or so. When they react 
with one another they do not pitch into 
the reaction wholeheartedly, as would 
simple substances like table salt and 
sulfuric acid but, instead, they react 
through certain of their suburban side 
chains or trailers of their molecules. 

However, such reactions can cause a 
great change in the nature of the com- 
plex chemical substance. If it were poi- 
sonous, they could perhaps render it 
non-poisonous. The problem was one of 
finding the silver bullet that would hit 
the gangster target while harming no 
one else in the dance hall. In other 
words, the problem was one of getting 
some chemical that could be given to the 
sufferer from a disease which would de- 
toxify and render harmless the agents 
causing the disease, hut without injury 
to the victim. 

Y et, remember, the body tissues and 
the germs themselves that cause dis- 
ease are probably a good deal alike. 
They both contain protein.s. They are 
both, chemically speaking, complex sub- 
stances. But, since the dyes would enter 
a mouse, for example, and unerringly 
pick out germs of a certain type, stain- 
ing only these particular germs, why 
would it not be possible to hitch some 
other substance, deadly to the germs, 
right on to the dye and thus paralyze 
the germs? That was Ehrlich’s idea. 

At that time the dreaded African 
sleeping sickness (not the disease com- 
monly called sleeping sickness in the 
United States) was attracting much at- 
tention. It was caused by a one-celled 
animal, the trypanosome, which was easy 
to find in the victim’s blood. So Ehrlich 
went after that trypanosome, using about 
500 different dyes combined in various 
ways with arsenic, antimony, and phos- 
phorus. He was unsuccessful. 

In 1905, however, he took up the study 
of an arsenic-containitig drug called 
atoxyi, which was said to be non-poison- 
ous. It was used in treating sleeping 
sickness, but it endangered the patient’s 
eyes* He proceeded to make small 
ohMges in its composition and finally, 
in 1907, his fi06th trial was successful. 
Saivarsan, since called 606, appeared* 
Next, Ehrlich proceeded to a great 
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discovery by proceeding upon a totally 
erroneous theory. He supposed wrongly 
that the agent causing sleeping sickness 
was closely related to the one causing 
syphiUs. Hence, if his 606 would cure 
one of these diseases it should cure the 
other. Actually it did, even though the 
organisms involved were not closely re- 
lated, and the rest is history. 

Saivarsan or 606 became the parent 
and grandparent of numerous other ar- 
senicals. Tryparsamide was perfected at 


AFTER the accompanying ar- 
^ tide had been written, and 
while it was being prepared for 
publication, tha newspapers of 
the nation contained day-by-day 
accounts of many unfortunate 
deaths caused by an elixir of the 
sulfanilamide around which the 
article centers. While this in no 
way affects anything in the ar- 
ticle, it calls for a clear explana- 
tion, and this will be found on 
page 9.— -The Editor, 


the Rockefeller Institute in the United 
States. Later mercurochrome-220 ap- 
peared, in which a dye was combined 
with metallic mercury, obviously based 
on Ehrlich’s faith in the antiseptic pow- 
ers of dye compounds. 

Recently, the attack of chemotherapy 
has shifted to the field of the dangerous 
streptococci, which exist in many de- 
grees of virulence and have long baffled 
medicine. These Gram-positive organ- 
isms occur in pairs or chains. Some of 
them can ripen cheese or sour milk; 
others cause scarlet fever, erysipelas, 
childbed fever, and blood poisoning in 
human beings, mastitis in cows and 
strangles in horses. They attack numer- 
ous tissues and are exceedingly difficult 
to destroy without injury to the victim. 
They are the micro-gangsters against 
which modern witch doctors now aim 
their silver bullets. Domagk of Germany 
first used the dark red dye, which he 
named prontosil, to combat hemolytic 
( red - blood-corpuscle-destroying ) strep- 
tococci in mice, the germs being of hu- 
man origin. In France other investiga- 
tors claimed success with a similar dye. 
The drug from Germany was used in 
Great Britain in 38 cases of puerperal or 
childbed fever, all results being reported 
favorable. 

Further studies tended to elaborate 
and confirm these results. In the United 
States prontosil has been used to com- 
bat the organisms causing scarlet fever, 
erysipelas, otitis media, tonsillitis, puer- 
peral infection, chronic impetigo, pelvic 
peritonitis, and so on. More recently it 
is said to have been used successfully to 
combat the meningitis germs and those 
causing certain types of pneumonia. It 
is used both in tablet form orally and in 
liquid form by injection. 
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The Mellon Institute of Pittsburgh 
began work on pneumonia and streps 
tococcic infections about 1926* In 1930 
efforts were made to produce a quinine 
salt that would inhibit the growth of 
pneumococci but would not damage the 
patient’s vision. A general survey was 
made of natural and synthetic cinchona 
derivatives, and those that foreshadowed 
success were tested. By June, 1937, more 
than 76 chemical preparations had been 
made, tested first on pneumococci in test 
tubes and then with infected white mice. 
Some 20,000 white mice unintentionally 
gave their lives to science. At present, 
one of the compounds called hydroxy- 
cupreines offers the greatest promise. 
Some 200 cases have been treated in hu- 
man beings and several lives have been 
saved that would otherwise have been 
sacrificed to pneumonia. Several years 
more will be required for full testing. 
The compound must be produced in 
large-scale lots, and clinical trials must 
be conducted on a wide base. 

T hat the drug will be abused, even 
by some over-enthusiastic physicians, 
goes without saying. Certainly no lay- 
man should for a moment think of trying 
to medicate himself with these com- 
pounds at present. See your doctor still 
holds good. 

Prontosil was presented at the meet- 
ing of the American Medical Associa- 
tion in Atlantic City in June, 1937, as 
curative of the serious and troublesome 
urinary tract infection called pyelitis. 
Cases were reported as completely clear- 
ed up at Mayo Clinic by the use of this 
sulfanilamide. 

The substance apparently checks the 
growth of all the round germs of the 
coccus family. It is the silver bullet 
charmed by the modern witch doctors 
and certain to seek them out and prevent 
the growth and multiplication of these 
germs. These developments all form 
further justification for Erhlich’s theory 
of chemotherapy. They likewise presage 
a great future for medical therapy. In 
time, medical research workers may be 
able to predict in advance, quite theo- 
retically, the kind of complex chemical 
compound that should be able to seek 
out and overpower particular germs. 
Then the compound can be made and 
turned loose in the body of the germs’ 
involuntary host to seek them out and 
destroy their power for evil without in- 
jury to their victim. 

But we must remember that many 
remedies tend to rise in a blaze of glory 
and later to sink into disrepute. For a 
lime they seem to be panaceas, magic 
waters of health, utopian cures for all 
ills. But more careful and discriminat- 
ing study usually damps the fire of early 
enthusiasm. Medical therapy gains by 
slow, patient accretions of knowledge. It 
never leaps to universal success at one 
bound. 
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Adjustable Electrical 
Magnifier 

A n innumerable variety of inspection jobs 
. may be performed with unusual ease 
with a new illuminated magnifier just placed 
on the market by Lincoln Optics, of Chi- 
cago. h is different from others now avail- 
able in that the lenses are adjustable. 

This magnifier is in the form of a metal 
cup in the top of which the lenses are 



Small objects are illuminated and 
magnified in this compact device 


mounted in a barrel which screws in or out 
as may be necessary for focusing. A tiny 
electric lamp under this “hood” illuminates 
the inspected object without glare, elec- 
tricity being supplied from the 110-volt 
lighting circuit. The manufacturer states 
that the lenses are of optical glass, precision 
ground so that distortion is prevented. 

This device is designed for close observa- 
tion of pictures, films, textiles, maps, iden- 
tification marks, bank notes and checks, 
postage stamps, and many other things re- 
quiring close examination hy business or 
professional people. 


Progress and Peace 

I N the hurry and bustle of modern living 
and working, few stop to think of prog- 
ress as a product of peace, or to realize that 
the future of civilization is fully dependent 
upon renouncing war as an instrument of 
national policy — as soon as is humanly pos- 
sible. It is the aim of the Hopper Peace 
Foundation, under the direction of W. Earl 
Hopper at Oglethorpe University, to empha- 
sise this important fact. The scientific sec- 
tion, known as the Hall of Science and 
Industry, has as its main objective the fur- 
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thering of the cause of peace and amity 
among nations by a true interpretation of 
the word “civilization.** In this respect it 
differs from, goes a step further than, most 
such institutions. Many nations of the world 
have already contributed to the Hall exhibits 
which they believe most clearly personify 
the national cultures. Industrialists and 
manufacturers of many kinds of products 
have also added their contributions. The 
Foundation asks that any who may be in- 
terested in lending their aid write for fiuther 
details. 


NOISE 

COUND engineers are now putting 
^ an end to kitchen clatter. Monel 
sinks are sound-deadened, the entire 
under-body being coated with a spe- 
cial compound which sound-proofs 
all surfaces. 


Alcohols from Sugar 

1 0NG a mainstay of inorganic industry, 
J electricity has now invaded the organic 
field with important results. The reduction 
of sugars to corresponding alcohols is not 
a new reaction, having long been accom- 
plished with alkali metals in ethyl alcohol 
solutions, hut now it is being carried out 
on commercial quantities of sugars by elec- 
trolytic means. 

Crystalline dextrose, itself a relatively 
new commercial product, supplies the sugars 
for reduction. From this very pure raw 
material, dissolved in pure distilled water 
with the addition of salts to impart con- 
ductivity, direct reduction in the cathode 
compartments of electrolytic cells produces 
hexahydric alcohols. 

The two hexahydric alcohols thus made 
are finding uses of growing importance. 
Mannitol is nitrated to a valuable explosive. 
Sorbitol has two principal values. As a 
moistening and softening agent it is used 


where its very strong humectant properties 
are significant. In this field it competes to 
some extent with glycerol, but at a higher 
price justified hy its greater efficiency as 
a softening agent. Textile problems are 
solved and the soft glue rolls used to spread 
printing ink on type are improved through 
the use of sorbitol. Sorbitol is also valuable 
as an intermediate in synthesis. Most im- 
portant of its derivatives at present is 
ascorbic acid (vitamin C), made on an in- 
creasing scale. The fields of use for hexa- 
hydric alcohols are just being explore*!, 
since they have been commercially avail- 
able for only a short time. — D, H. K. 

Polarized Light In- 
spection Instrument 

P OLARIZED light, about which so much 
has been written in recent months, has 
been given a new job — that of providing 
improved visual perception of colors, sur- 
face markings, weave, and so on, of various 
materials. Its particular value is in its elimi- 
nation of glare and highlights so that true 
colors and true detail arc made more 
clearly visible. 

The Marks Polarized Colomat, the device 
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that has baen developed for such inspection 
and analysts, consists essentially of a case 
containng a suitable white light source and 
an optietd system containing a Marks polar- 
ising plate. Roth the light and the binocular 
eyepieces are directed toward a partially 
enclosed large area through the sides of 
which the material to be examined may be 
inserted. This is shown in the accompany- 
ing illustration, the letter “A" indicating 
the space for the material. 

There are many places in which this de- 
vice may be used in both the laboratory and 
in the production line. With it one can 
inspect and match the color of textiles, 
prints, enameled articles; detect flaws, fine 
markings, strains and double refraction of 
materials; or examine textiles, fibers, pow- 
ders, minerals, and metals. 


“Mechanical Mole” 

Builds Ridge 

A SIMPLE machine for building contour 
ridges on hillside pastures without de- 
stroying any sod — and at the same time leav- 
ing very little unsodded earth exposed has 
been devised by Soil Conservation Service 
engineers in co-operation with engineers of 
Iowa State College. 

Although farmers like the idea of the 
furrow-ridge because it conserves a rainfall 
on sloping pastures and reduces loss of soil, 
lime, and fertilizers by surface runoff, they 
have objected to the sod destroyed when 
the furrow is made with an ordinary plow. 

The engineers call tlieir furrowing ma- 
chine a “mechanical mole** because it works 
mostly underground. A conventional rolling 
coulter makes a vertical cut about eight 
inches deep. A modified plow bottom, much 
like the old breaking plow of the prairies, 
lifts a sod strip eight inches thick on the 
downhill side of the coulter cut — but does 
not break the strip at the outer edge nor 
turn it over. 

At the same time a plow bottom lifts a 
four-inch thick sod strip in a similar man- 
ner on the uphill side. A low, scraper-shaped 
plow, following directly behind this uphill 
plow, pushes about four inches of dirt into 
the eight-inch furrow under the downhill 
sod strip. All three plows and the coulter are 
attached to the same beam. 

As the machine moves along, the four- 
inch uphill sod strip falls into place — but 
about four inches lower than before. The 
eight-inch downhill sod strip also falls into 
place — but four inches higher than before. 
The result is a vertical eight-inch wall or 
ridge; that is, a furrow about eight inches 



I'hoto by Itobtfrt Yarnall Rlohle 

Correct lighting and a wide-angle lens made this photograph possible 


deep. This wall is the only soil left ex- 
posed to erosion by wind and rain — because 
the outer edges of the sod strips are not 
broken — and it soon becomes grass-covered. 
Height of the ridge may he varied by cut- 
ting the sod strips at different thicknesses. 

Heavy rollers following behind the “mole” 
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How the mechanical mole works: 
A, vertical cut made by rolling coul- 
ter. B, sod strip on downhill tide. 
C, sod strip on uphill side. D, toil 
thrown under downhill sod strip. 
See also the two photographs below 


pack the sod strips firmly into place and 
leave the ridge uniform in height. The power 
needed to pull the mole varies with soil 
and slope, hut apparently a track type trac- 
tor with about 20 drawbar horsepower is 
best suited. 

The first work with the furrowing machine 
was done on slopes up to 10 percent. The 
furrows were on level contour lines spaced 
about 15 to 20 feet, with a vertical interval 
of about 1.2 feet. Some of the later work 
was on slopes as steep as 18 percent. 

Widespread interest in the “mechanical 
mole” indicates that other machines of this 
kind may soon he developed. The “mole’s** 
inventors are attempting to perfect a similar 
device wliich can be simply assembled from 
parts of ordinary farming equipment. 


Photographs on a 
Grand Scale 

^plHE professional photographer of today 
A frequently encounters situations that 
call for the proper execution of many and 
varied steps in order to produce the desired 
results. An assignment recently given to 
Robert Yarnall Richie, several of whose pho- 
tographs have appeared on tlie front cover 
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of this magazine, required the production ojf 
a series of pictures that would tell the story 
of a great banking institution, the National 
City Bank of New York. One of the photo- 
graphs desired, and one which called for 
the exercise of a considerable amount of 
ingenuity, was of the main room of the bank, 
which might be said to be the nerve center 
of the institution. The room, designed by 
McKim, Mead, and White, is 188 feet long, 
125 feet wide, and 72 feet high. The pho- 
tographer’s job was to include as much as 
possible of the large room, showing officers, 
cashiers, tellers, guards, and customers. 
Thus there must be made a photograph that 
would show the great size of the room but 
which must include intricate detail, fine con- 
trast in lights and shadows, and dramatic 
action. To achieve this reault it was nec- 
essary to use 40 flash reflectors and 10 Pholo- 
flood units. The equipment set-up included 
cameras with wide-angle lenses, three of 
them being used, both to check error and 
offer a variety of composition. A telephone 
was installed on a specially constructed 
camera platform, and was connected through 
the main switchboard to all parts of the 
great room, so that proper instructions could 
be given to the 50 persons who were posed 
in various parts of the set-up. Five hours of 
hard work were required in the placement 
of lights and models before the actual tak- 
ing of the picture. 

Although the small size of our reproduc- 
tion on the preceding page does not do full 
justice' to the large original, the observing 
reader will fully appreciate the problems 
involved. 


TRANSPORTATION SECTION 


spread about thia new time- and labo^Baving 
device. News of it reached a Urge farm 
machinery maker who sent its designing en- 
gineers to investigate. Ttiey, too, were con- 
vinced of its merits and arrangements were 
made with the youthful inventor to manu- 
facture tills potato grader for general use. 

The manufacturer discovered, however, 
that while the mechanical fingers made of 
bristles worked satisfactorily for a time, 
they wore out and broke off quickly. The 
problem was submitted to The B. F. Good- 
rich Company, whose engineers soon devel- 
oped for this machine fingers of a special 
wear-resisting rubber which not only graded 
the potatoes perfectly without injury, but 
cleaned them as well. 

Scares of these new potato grading ma- 
chines have been placed in service with 
highly satisfactory results. Operation is quite 
simple. Geaning and grading is entirely 
automatic. The only manual labor required 
during the grading process is the removal 
by hand of those potatoes injured during 
digging and storage. 


Railroad Inspection 
IN Comfort 

S TREAMLINED inspection cars like that 
shown in one of our illustrations are a 
familiar sight on many of the South Ameri- 


TIRES 

TN 1910» an atitomolbiU tire cost- 
^ ing 50 dollars produced 5000 
mtleej in 1956, a tire costing 15 
dollars gave 20,000 miles— -the esti- 
mated annual savliitgi to American 
motorists due to research, 3,002,- 
580,000 dollars. 


a commercial trailer or freight conveyor in 
which the entire load is carried by the trailer 
and none uf it is thrown on the drawbar. 
The conveyor comprises a 16-foot van mount- 
ed on a steel chassis with carrying capacity 
of two tons. Because It is light in weight, it 
can be towed by a light delivery truck to 
supply a larger freight-carrying capacity 
than would be provided by the truck alone 
and yet obviate the necessity of maintain- 
ing heavy trucking equipment when the 
number of large loads is too small to war- 
rant the investment. 

A New Process in Rail 
Manufacture 

R elaxation, a recognized aid to hu- 
man longevity, is now being utilized 
in the finishing of the inanimate railroad 



South Americaii railroad inspcctora ride in comfort in this rail car 


Sorts Spuds 
Automatically 

F aced with the task of sorting by hand 
15,000 bushels of potatoes into market 
grades every fall, a young Ohio fanner boy 
decided it was lime someone gave serious 
thought to ways and means of simplifying 
this long and tedious job. After considerable 
experimenting, he conceived the idea of 
using a series of mechanical fingers made 
of bristles and mounted on pairs of disks. 
Each pair was set farther apart so that when 
the potatoes moved over the assembly they 
were automatically separated according to 
size. 

If there were any skeptics among the 
people who came to view this machine, they 
went away convinced and the word soon 
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Rubber fingers sort spuds 


can railroad networks. It was built by 
Grassi 8 Cia., Sao Paulo, Brazil, for the 
Estrade de Ferro de Goyaz of BraziL 

Stretcher-levelled, cold-rolled steel sheets, 
20 and 22 gage, manufactured by The 
American Rolling Mill Company, were used 
for all sheet metal parts on the cor. It is 
powered by two automobile engines, placed 
fore and aft. 

Officials of the line make frequent in- 
spection tours in speed and comfort. The 
interior is furnished with six large arm- 
chairs. 


Light Freight Trailer 

APPLICATION of a self-alignizig third 
xx wheel to the conventional two-vdieel 
trailer chassis has led to the development of 


rail to give it longer life throu|d> increased 
resistance to the rigors of service in sup- 
porting the faster trains of today. This re- 
laxation bfiirought about in the steel rail 
by the new **Brimorizing” process of the 
Camegie-lllinois Steel Corporation, sub- 
sidiary of the United States Steel Corpora- 
tion. 

Like a tennis player, who, failing to relax, 
finds defeat staring him in the face, because 
his muscles grow tense, a rail may squander 
its strength by harboring tenseness in the 
form of dual internal stresses, one working 
agaittst another. At the worst, these stresses 
can possibly cause microscopic interna! dis- 
continuities which one ndgbt till the **char- 
ley homes*’ of rafls. 

Relaxation in a rail is conducive to longer 
life because it delays fatigue, wRich may 
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ALEXANDER HAMILTON INSTITUTE 


Announces 


A NEW PLAN OF EXECUTIVE TRAINING 


For sixteen months the Institute Staff has been working 
to prepare for this announcement. The results of its work 
make this one of the most important, perhaps the most im- 
portant, announcement ever made by the Institute. 

Important to whom? 

Not to the avera^ man, because he probably hasn't any 
more than a vague notion of what is going on in the world of 
business and doesn't care much about it either. 

But to that smaller group of men who are the executives, 
and coming executives, in American business this message 
will be of utmost importance. 

The next five years, even though they be years of pros- 
perity, will prove a more severe test of personal and execu- 
tive competence than any similar period in the past. Men 
who want to win financial independence must meet a new 
set of requirements. There will be none of the indiscriminate, 


get-rich-Quick prosperity of the last boom. A higher order of 
business knowledge, executive training, and understanding of 
the new rules of industry will be the price of better-than- 
average income. 

The Alexander Hamilton Institute is ready to prepare you 
for the test of ability and training which lies ahead. In each 
new business cycle during the past twenty-seven years, the 
Institute has developed and remodeled its Course and Service 
to meet the special needs of the day. Thousands of men have 
trained for executive responsibility and financial independence 
under the Institute's guidance. 

Now again, the Institute, keeping abreast of American busi- 
ness developments, offers a NEW PLAN for executives and 
for those who will be executives— a plan built to meet the new 
conditions and to fit more exactly your personal requirements 
for growth and progress. 


For Men Who Set No Limit on Their Futures 
This Free Book Tells a Vital Story 


Machines Corp. ; David Sarnoff, President, 
Radio Corporation of America. 

If you agree that daily access to the methods 
and judgment of such men will guide and in- 
spire you, if you can appreciate the priceless 
opportunity of sharing their viewpoints and 
learning from their experience, then you will 
read "Forging Ahead in Business" with eager- 
ness and profit. The new edition of this famous 
book carries a message of vital importance to 
you. The coupon will bring your free copy. 



In ♦hi. new plan of executive business train* 
ing, the Institute offers you the ideas, experi- 
ence, and judgment of the most successful 
men in America, formulated and or* 
ganised to put at your command the proved 
principles and methods of modem business. 

Among the dosens of American industrial 
leaders who have helped to build the Institute's 
Course and Service are Alfred P. Sloan, Presi- 
dent, General Motors Corp.; J. C. Penney, 

Chairman, J. C. Penney Co.; C. M. Chester, 
r.hai""a n , General Foods Coip. ; M. H. Ayles- 
worth, Chairman of the Board, Radio*Keith* 

Oa*eum; CUfton Slusser, Vice*Pre8ident and 
Faetoiy Manager, Goodyear Tire 8i Rubber 
ComRWiy • X 8. Tiitle, Vice-President, Westinghouse Electric 
and Manufacturing Company: Hubert T. Parson, Director, 
P. W. Woolworth Ca ; Frederick W . Pickard, Vice-President, 
B. 1. dtt Pont de Nemours 8i Co., Inc. ; Putnam D. McMillan, 
'^^•Frerident and Director, General Mills, Inc.; Paul M. 
Maaur. General Partner, Lehman Brothers, New York Bank* 
an; Thomas J. Watson, President, International Business 


THE AUBXANDER HAMILTON INSTITUTE, 

107 Astor Place, New York, N. Y. 

Plette mail me, without cost or obligation, *Torging 
Ahead in Business." 


Name . . ' , .. 

Business Address 


Position. . 
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Above: A charge of rails emerging from the Brunorizing furnace where they 
have been subjected to a controlled thermal treatment. Below: T^e rad ends are 
given a Brinell hardness of 350 to 402 by means of a blast of compressed air 


ultimately result in a transverse fissure in 
the rail. In the “relaxed” rail the internal 
stresses are minimized so that a vastly 
smaller proportion of the total rail strength 
is accounted for by fruitless “pulling and 
pushing” within the rail and a high pro- 
portion of the strength is available to resist 
the fatigue of repeated loads under the 
wheels which exert veritable blows at the 
high train velocities. The specific degree of 
the reheating applied in “Brunorizing” re- 
laxes the rail much as a rubdown and hot 
bath relaxes the athlete. But Brunorizing 
accomplishes even more, 

A rail must be shaped from the great 
block of fine steel by rolling at a high tem- 
perature. At this temperature the steel is 
composed of many minute crystal grains 
held together with a tenacity even greater 
than the cohesion within the grains them- 
selves. During cooling, a rail or any piece 
of steel must be cooler in the external out- 
lying zones than in the interior. Further- 
more, steel, like the mercury in a thermom- 
eter, expands with increasing temperature 
and contracts at lower temperature. Thus the 
difference in temperature in a cooling rail 
tends to produce different lengths and di- 
mensions in accord with the distribution of 
temperature. 

Now the strength of a rail prevents any 
such situation, but so strong are these 
tendencies that high stress is set up in pre- 
vailing against them and the attendant di- 
mensional differences. These stresses reach 
a maximum when the rail has cooled well 
along toward ordinary natural temperatures. 
BrunneFs method halts the cooling and 
stress building before it becomes serious 
and then the reheating equalizes the tem- 
perature again, wipes out the stresses, and 
starting from this new temperature some 
300 or 400 degrees lower than the initial 
temperature the cooling never again builds 
them up to high values. 

An equally important point relates to the 
size of the grain referred to above. The re- 
heating establishes grains which are perhaps 
20 to 50 times as small as the minute grains 



formed just after rolling, fine as they were! 
It happens that finer grains build up smaller 
stresses and dissipate those stresses more 
easily. 


Car Design and Safety 

I N a paper presented before the Society 
of Automotive Engineers, Mr. J. H. Hunt 
of General Motors discussed the important 
factors in the relation of r.ar design and 
safety. The paper is too extensive to abstract 
here, but Mr. Hunt called attention to some 
governing conditions and features needing 
research, which may well be discussed. 

Most car users do not realize that the 
design adopted must be a compromise be- 
tween opposing conditions that affect safety. 
For example, lowering the center of gravity 
of the machine and lowering the top to re- 
duce wind resistance contribute to safety 
under certain conditions, but the driver’s 
eye has been lowered and the field of view 
in the immediate vicinity of the vehicle has 
been lessened. The designers think there has 
been a net gain but many drivers complain 
about the visibility, and the problem of de- 
ciding just what is the proper balance be- 


tween such opposing factors is n^ easy to 
solve in the lack of pertinent accident data. 

It is to be hoped that in more investigations 
of highway accidenU an attempt will be 
made to get the answers to such questions 
as this as well as to find the culprit upon 
whom the responsibility for the accident can 
be placed. 

Headlights, horsepower, and steering gear 
ratios are other elements of design for which 
conflicting desiderates must be balanced. 

Although so-called safety glass is required 
by law in many states, according to Mr. 
Hunt, some surgeons claim that the per- 
centage of fatal skull fractures is increased 
and that in severe collisions the damage 
done by its fine splinters is on the average 
worse than that done by the larger pieces 
of plate glass. Some fact finding is needed. 

Mr. Hunt discusses the relation to design 
of fatigue factors such as ventilation, noise, 
vibration, eye strain, adjustability of the 
driver’s seat, ease of control, and monotony, 
concluding with the following statement con- 
cerning the status of knowledge in this field : 

“The problem (fatigue factors) is pri- 
marily one for the psychologist and the 
physiologist. The engineer can only remove 
or reduce sources of fatigue after informa- 
tion about fatigue sources has been supplied. 
We do not seem to have enough information 
about the effect of various combinations of 
annoyances upon people, even if some data 
are available as to the effect of simple dis- 
turbances, such as certain sounds and vibra- 
tions. Furthermore, the sensitivity of differ- 
ent individuals varies tremendously. A per- 
son who takes satisfaction in a smoothly 
operating mechanism may be greatly irri- 
tated by uneven running of the engine, while 
another person may be greatly distressed by 
a sustained engine noise, which woidd not 
disturb the mechanically minded person be- 
cause this noise would seem to him quite 
in order. In the absence of scientifically 
proved data as to sources of trouble, we can 
only use common sense in attacking this 
problem, and are not justified in claiming 
too much for the results. We are justified in 
believing that the overall effects of the en- 
gineers’ efforts in the last few years have 
been toward improvement.” — R. W, Crum. 

Non-Skid Cleats 
FOR Airplane Tires 

S HARPENING the claws of the nation’s 
fighting war-birds, the United States 
Army Air Corps has been experimenting at 
several of its air fields with steel cleats 
imbedded in the multi-vaned tread of the 
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Daddy Needn^t Worry 


You may add any of the 
following: 


Aero Digest 
American Boy 
American Girl 
American Home 
American Magazine 
American Mercury 
Arts & Decoration 
Asia ... 

Atlantic Monthly 
Better Homes & Gardens 
Boys’ Life. 

Child Life 
Collier's Weekly 
Coronet 
Cosmopolitan 
Country Life . 

Current History 
Esquire 

Foreign Affairs 
Fortune 
Forum 

Good Housekeeping 
Harper's Bazaar 
Harpers Magazine 
House Beautiful 
House & Garden. 

Hygeia 

Ladies Home Journal 
Liberty 

Life 

Literary Digest 

Magazine Digest. . 

Magazine of Art . . 

McCall’s Magazine 

Nation . . 

Nature 

New Republic 

News-Week . . 

New Yorker 

Parents Magazine 

Photoplay 

Pictorial Review 

Popular Mechanics .... 
Popular Science Monthly . 
Reader's Digest. . . . 

Redbook 

Saturday Evening Post . . . 
Saturday Review of Literature. 

Scientific American 

Scribner’s Magazine 

Spur A 

Stage 
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General streamline airplane tires with which 
many of the Air Corps^ fighting planes are 
shod. 

While the flexible rubber vanes of the 
squeegee tread on the low-pressure stream- 
line tires provide maximum traction and 
adhesion to wet or dry runway surfaces, Air 
Corps engineers believed they might in- 
crease the clinging pow^ of the tires on 
smooth ice if sharp steel cleats were im- 
bedded in the tires so that they would bile 
into the smooth ice sometimes encountered 
in mid-winter landings. No tires have yet 
been devised which will provide sure trac- 
tion on or adhesion to sheet ice, either on 
airplanes or on motor-cars. 


Dots on Tires Indicate 
Balance 

B y means of a system of dots placed on 
the sides of automobile tires, near the 
rim, manufacturers indicate how well the 
tires are balanced, and at what point with 
respect to the casing the inner tube valve 
should be placed when a lire is mounted. 
These dots, which may be square, round, 
triangular, single or in pairs, are red, and 
invariably are placed at the point on the 
casing where the inner tube valve should go. 

There is no universal system of tire 
marking to indicate balance. Some tire man- 
ufacturers select their best balanced tires 
and mark them for front -wheel use, where 
balance is highly important. Tires that do 
not come quite to the front -wheel standard 
with respect to weiglit distribution are 
marked for rear*wheel use. Other manufac- 
turers make no distinction, but produce tires 
that reach one definite standard of balance. 
Tires can he marked for front and rear wheel 
service only when they are shipped to auto- 
mobile manufacturers as original equipment, 
with tubes in place in the casings and partly 
inflated. The complete unit-casing and 
tube— is balanced so that, when used on 
wheels that have themselves been balanced, 
the result is an almost perfectly running 
wheel assembly. Tires sold directly to motor- 
car owners are balanced, but, because there 
is no way of knowing the kind of inner 
lube that will be used with them, they are 
marked only for position of the valve stem. 


Good Roads Make 
Bad Water 

I ncreased use of tar on roads through- 
out the country is causing the water 
supplies of hundr^s of cities to take on 
objectionable tastes and odors, reports the 
American Institute of Sanitation. Road tar 
contains small amounts of phenolic chemi- 
cals i^hleh are leached out by the rain and 
carried along to the lakes, rivers, and reser- 
voirs from which cities obtain their water 
supplies. 

The ohemiqals washed out from tarred 
roads by the rain are usually present in 
very small amounts and ordinarily are un- 
notic.eahle to the taste. But when the water 
is chlorinated the phenolic substances ore 
turned into pungent compounds having a 
pronounced medicinal taste. Just a tew 
drops of the phenolic leachings from tarred 
roads will render a million galUms of water 
undrinkable after chlorination. Since a 
majority of cities chlorinate their water to 
remove harmful bacteria, and since thou- 
sands of miles of roads in this country are 
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being tamtd each year, the problem of 
medidnal tastes developing in water supplies 
is very coikimon. Chlorination also empha- 
sises the various other disflavors in water 
caused by algae, industrial wastes, and so on. 

Fortunately it is now possible to remove 
the objectionable tastes and odors in public 
water supplies that arise from tarred roads 
and other causes, says the institute, ^ien- 
tists have perfected a purifier, activated car- 
bon, which takes out such disflavors in 
water. Its action is mechanical, attracting 
and holding the undesirable tastes and 
odors. It does not dissolve in the water and 
adds nothing to it. More than 1000 cities in 
the United States are now using activated 
carbon to keep their water sparkling, sweet, 
and palatable, and the use of the substance 
is extending to Europe. The cost of safe- 
guarding the palatability of a city*8 water 
supply is very small, amounting to only 
about three cents per capita per year. 

(End of Transportation Section) 


Nerve Transmission Both 
Electrical ano Chemical 

H OW the various portions of the body 
communicate with one another through 
the nerves, how the brain tells the finger 
to move or a pricked finger tells its plight 
to the brain — this problem is a major one 
in physiology. There are two general theories 
as to the method of communication or trans- 
mission in living material --electrical and 
chemical. 

In recent years physiologists have ac- 
cepted pretty generally the view that trans- 
mission along a nerve fiber is in the main an 
electrical phenomenon. Local currents with- 
in the fiber from the excited to the un- 
excited portion provide for the transmission 
of that state of excitation which we call a 
nerve impulse. But the transmission of a 
state of activity from one nerve fiber to an- 
other, as happens in the brain when any 
of our sense organs ore stimulated, or from 
a nerve fiber to a muscle fiber, as happens 
when we make a voluntary movement, means 
the transmission of an excitation from one 
cell to another. 

There is much discussion as to whether 
the passage over the junction point between 
the two cells is an electrical or a chemical 
process. There is much evidence to show 
that the transition is effected by chemical 
transmitters, such as acetyl choline, in the 
case of our voluntary and involuntary move- 
ments. According to this view, every move- 
ment we make is accompanied by the pro- 
duction of minute amounts of acetyl choline 
at the ends of the nerve fibers, and it is 
through this chemical agent that the muscle 
is set into action. 

Other physiologists have held that the 
nerve impulse when it reaches the junc- 
tion point is transmitted electrically to the 
muscle fiber.-*-Copyright, Science Service. 


Self-Extinguishing 

Combustion 

A kind of combustion, flaracless but 
otherwise like a fire, tends to ex- 
tinguish itself as its temperature rises. In 
the search for a cheap method of making 
valuable chemical compounds for use in in- 
dustry by oxidising cheap raw materials 
with oxygen from the air (vdiich costs noth- 
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ing), the resetian between soetaldehyde end 
air to fortn acetic acid in the pretence of a 
catalyst has been found to go slower as the 
temperature rises. 

Normally, when organic materials are 
oxidized (that is, burned) in air, the prod- 
ucts are carbon dioxide and water, and the 
hotter the fire gets the faster it bums. The 
reason for this is that oxygen more readily 
combines with carbon and hydrogen as the 
temperature goes up. However, when a 
mixture of the vapors of acetaldehyde and 
air is passed over a heated catalyst, acetic 
acid is formed directly. This conversion 
takes place more rapidly as the temperature 
goes up until it reaches the range of 145 
to 160 degrees. Centigrade. After passing 
that temperature, the rate at which acetic 
acid is formed drops. The catalyst used is 
a silica aerogel containing a small frac- 
tion of 1 percent of platinum oxide. The 
explanation of this slowing down of re- 
action, offered by Foster and Keyes of the 
University of Illinois, who have investigated 
it, is that at the optimum temperature, con- 
tact between air, catalyst, and acetaldehyde 
is best and that above this temperature the 
contact between the three essentials to the 
reaction is less intimate. — D. H. K. 


INJURY 

ITIGH-SCHOOL chemistry books 
and courses should be revised to 
increase instruction on how to pre- 
vent and treat injuries of a chemical 
nature, according to Dr. J. O. 
Frank, head of the Department of 
Chemistry of the Wisconsin State 
Teachers College. 


Modeling Sheet 
Resembles Leather 

A new material which looks and feels 
like leather and which may be tooled 
in beautiful designs has just been announced 
by the Arts and Crafts Division of the Bur- 
gess Battery Company. This interesting new 
art material, Cellocraft, is easy to work and 
requires little skill or effort. Worked ac- 
cording to directions, it gives results re- 
sembling those obtained with the finest Rus- 
sian tooling calf. 

Cellocraft is a lough fiber board with a 
velvety leather-like surface available in two 
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Ever Lost, Been Found? 



Touching up a design on Cellocraft 


colors— chrome and brown. After tooling, it 
may be colored with water colors, wax cray- 
on, oil, dyes, stain, or wood finish, and then 
varnished or lacquered. 

The process of tooling is quite simple. 
First, a design is traced with a stylus in the 
front side of the sheet. Then the back is 
carefully dampened and the stylus is used 
to press the design through from the back 
while the work is held in the hands. 


Utilizing Oat Hulls 

B y treating oat hulls with dilute acids, 
a solution containing sugars is pro- 
duced. Recent investigations have shown 
that when this product of oat hulls is added 
to corn mash, a good yield of butyl alcohol, 
acetone, and ethyl alcohol can be obtained 
by fermentation. Oat hulls have been studied 
os typical of farm wastes containing cel- 
lulose. The preparation from them of valu- 
able solvents like butyl alcohol and acetone 
indicates a possible method of utilizing 
agricultural wastes to produce industrial 
raw materials. — D. H, K, 


A Dusty Discourse 

ANNOUNCEMENT of another possible 
xV. solution of the silicosis problem (see 
article on page 26 of this issue) has been 
made in a medical report by scientists and 
physicians at the University of Toronto, who 
suggest that tiny traces of aluminum dust 
added to the silica-filled air breathed by 
workers may eventually stay the ravages 
of silicosis. These investigators were able 
to prevent silicosis in the case of rabbits 
that breathed silica-filled air containing a 
trace of aluminum powder, while rabbits 
that breathed the silica dust alone con- 
tracted silicosis. From tliis work, it has been 
concluded that the presence of the aluminum 
in the dangerous dust inhibits the rapid 
solution and concentration of the silicious 
material, tWeby preventing degeneration 
of the lung cells and the production of 
fibrous tissue. 

Other research workers, reporting in the 
American Mineralogist, intimate that di»ts 
like powdered coal, iron oxide, and alkaline 
earth carbonates also have a protective ac- 
(Please turn to page 44) 


"I buried manuscript unseen in a 
vault. It is in a monument. In 
imitation of mummies 1 wrapped 
important comic, tragic, philo- 
sophic and mathematic writings in 
paper, in a bag, in sycamore wood. 
If I am dead, do not discover it, 
until a century is past; reburie it* 

So wrote Francis Bacon, renowned 
mystic and unknown author of 
Shakespeare’s plays, in a cryptic 
code over three hundred years ago. 
Haunted every hour of his life for 
the secret of his uncanny power to 
probe the mysteries of life and his 
strange ability to accomplish mir- 
acles, the world now seeks his long- 
lost manuscript. 

From what strange source came 
his wisdom? Had he received the 
great knowledge of the ancients as 
a heritage? While eerie cemeteries 
and ghastly churchyards are being 
scoured by the curious, fifiyibousand 
men and women, in the privacy of 
their homes, in eveiy nook and cor- 
ner of the world, are sharing quietly 
the tremendous advantages of his 
concealed wisdom. Not in crypts or 
vaults did they find these rare truths 
of nature he taught, but by sharing 
the teachings of the secret brother- 
hood with which he had long been 
associated. No map or code is 


needed to find this knowledge. 3/ 
you have the worthy desire to master 
life, to develop a confidence that comes 
from understanding, and to acquire 
a dominant power by which to over- 
come adverse circumstances and 
rise above your environment, then 
this great heritage of wisdom may 
become yours. 
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happiness of life. Please send me, without 
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TAOB,** which I will read at directed. 
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TELESCOPTICS 

A Monthly Department for the Amateur Telescope Maker 
Conducted by ALBERT G. INGALLS 


O F all the things optical described in the 
book **Amateur Telescope Making — 
Advanced,** published last February and 
now owned by just under 2000 amateurs, 
the Richest'Field Telescope or “RFT** has 
perhaps attracted the most attention. This 
is a short-focus, wide-field reflector of high 
light'gathering power, that is simply held 
in the arms and used for exploring the 
starry reaches of the galaxy. It is designed 
to reveal at one view of striking splendor 




the greatest number of stars possibly visible 
at one time. A thoughtful person cannot 
help but feel deeply impressed when he 
thus sees with his own eyes what an incon- 
ceivably vast and magnificent thing our 
universe is. S. L. Walkden, father of the 
scientifically designed RFT and author of 
the RFT chapter in ATMA, was right when 
he said that it made the awed beholder 
almost wish he were alone with his tele- 
scope. 

Figure 1 shows J. E. Myers, 1519 Olin 
Ave., Omaha, Neb., holding a 5%'', //4 
RFT. Figure 2 is a photograph of Frank 
Wickenburg, Theosophical Headquarters, 
Point Loma, Calif., with a 5", //4 RFT 
which gives a full 2® field. “It is packed 
full of thrills,” he says, “and at a recent 
meeting of our club in San Diego it stole 
the show.*’ Figure 3 is a 4", //3.4 RFT 
made by George R, Harrington, Jr., 4031 
Vernon R<»ad, Drexel Hill, Pa. He writes; 
“It astonishes me what this scope picks up 
— I’ll give Mr. Walkden a vote of thanks.** 
Figure 4 is from Willard R. Harer, 311 
Rodman Ave., Jenkintown, Pa., who says, 
“The results with it are highly gratifying, 
giving me tbe most beautiful sights I’ve 
ever seen with a telescope. It surpassed my 
expectations.** 

The remainder of the account Is by Mr. 
Walkden, and the reader will discover that 
the chapter in ATMA merely scratched 
the surface of this subject. Whenever the 
abbreviation RRFT is used, this means 
“richest, richest-field telescope,** a sort of 


superlative superlative, if this is possible. 

‘^DOPTING the accessible data it be- 
xx comes evident that, if the observer 
uses an llth-magnitude RFT, perhaps of 
about 2%" aperture, he may obtain the 
most star-crowded average field of view 
with respect to the zone of the Milky Way 
all round the sky; on which account such 
an RFT had better be distinguished as 
the general-purpose RRFT, and, though 
small, be regarded as the most important 
instrument (Figure 5). 

“Suppose, then, that instrument is di- 
rected upon an average star-cloud at aver- 
age distance of about 3000 light-years, upon 
which cloud the RFT is acting as the proper 
RRFT because of just revealing that criti- 
cal star, here of the 11th magnitude, at 
which the stars of the cloud stop increasing 
in numbers faster than they grow fainter. 
(ATMA, pages 631-633). Now let the aper- 
ture be made x times greater. Of course 
the aperture area is times greater, and 
so it can reveal the critical star if times 
as faint. That will occur if the whole star- 
cloud and its critical star is placed x times 
farther away. Any doubt as to whether the 
critical star remains the same individual 
star may be easily dispelled, on realizing 
that distance fades all the stars similarly, 
without altering the relative brightness of^ 
one star compared with another. (Each 
cloud is supposed to have only a moderate 
depth, compared with its distance.) 

“Now the ability just to reveal the critical 
star exactly defines the RRFT condition, 
and so it comes about that an RFT of any 
aperture 2%x inches can become a special- 
region RRFT on our finding for it a star- 
cloud at distance 3000« light-years. Since 
3000*— 2%x is practically 1000, we may 
say that every RFT can become a special- 
region RRFT for a star-cloud distant about 
1000 light-years per inch of aperture. The 
rate of proportionality, 1000 light-years per 
inch of aperture, will be further justified, 
later, on the basis of what the critical star 
really is. 

*‘Then there is the question of the num- 
bers of stars in the fields of view. As in the 
third line of page 637, ATMA, the nile for 
the number of stars seen in the field of a 
standard RFT is 

^=102.6XA/fi* 

(The final term of this equation was mis- 
printed in ATMA with Am/a. The 102.6 
is the square degrees area of the actual 
field of view of a standard T* RFT of 40® 
apparent field diameter; so the 102.6/o‘ is 
the square degrees area of the actual field 
of a standard RFT of a" aperture. Finally, 
of course, the multiplication by A at once 
finds jV which for the general-purpose, 
2%", RRFT becomes 

N=102.6x 25,4/2.75*=345 stars, 
as stated on page 636, ATMA. 

“When, now, the star-cloud is pushed * 
times farther away, and is followed up by 
the * times larger aperture, $6 that the 
aperture becomes 2%x inches and the star- 


density becomes, by a natural perspective 
effect, 25.4*“, then 

/V=:102.6X2S.4X**/ (2.75X*) • 
=102.6X25.4/2.75“sr345 stars, 
precisely as at first, aperture and distance 
having had no effect whatever. 

“Yet it is the case that the larger sixes 
of Instruments do offer opportunities lor 
showing much more star-crowded fields of 
view, and there are reasons for this being so. 
If, while looking at an average cloud at the 
average distance, we turned to another 
cloud at the same distance, and found it 
gave a field of view b times more crowded, 
we should have to conclude this second 
cloud had b times the A of the first, in fact 
a star-density of 25.46. But, looking at the 
cloud even with the naked eye, we should 
notice it also had 6 times the surface bright- 
ness or shine of the first cloud, because there 
would be 6 times as many stars per square 
degree to help the surface brightness or 
shine. Thus 6, the brightness or shine com- 
pared with the average, becomes an exact 
measure of the A of the cloud for a view 
at the average distance. The shine of tbe 
cloud is not affected by distance, for while 
at * limes the distance the stars are all faded 
*“ times there are, to compensate, *“ times 
as many stars per square degree acting to 
make the shine. Accordingly, a brightness 
or shine of a cloud 6 limes the average 
tells us the cloud has a star-density, at 



Figure 2: Wickenburg and RFT 


average distance, of 25.46, so that if the 
cloud is actually at * times the average dis- 
tance then, by the rule, 

N = 102.6 X 25.46 X (2.75*)“ = 3456 
stars. 

“This all becomes very simple; ft en- 
joins looking at the star-clouds vdii^ ave 
distant as many thousand light-years a* those 
are inches in the RFT aperture used, and 
then preferring the brightest of these ekuds. 

**But the problem is to know the dis- 
tances. What can usually he done it to judge 
on the basis of results w expexieUCO. The 
nearer clouds, sueh as the Cygnus clouds, 
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are reo^ftnlaable hy $om resolving into stars 
on a dai^cening background, even with 
quite imall RFT apertures: but the farther 
and farther clouds want larger and larger 
RFT apertures, before a decidedly stellar 
held replaces the powdery appearance and 
there is a substantial darkening of the milky 
luminous background. 

**(NaterSo far as the star-clouds contain 
the Eddingtonian kind of stellar mixture to 



Figure 3: Harrington and RFT 


be referred to later on, the following method 
can estimate by calculation, and closely 
enough, the RRFT aperture required for a 
simple spot of cloud. First, look at the cloud 
through a refracting test telescope of T" 
aperture, of low power though not neces- 
sarily as low as an RFT, and count the stars 
in the field of view. Then cut down the 
aperture to 60 percent of the full diameter, 
by a cardboard stop, and again count the 
stars, and find the quotient, Q, of the first 
number of stars divided by the second. The 
RRFT aperture needed is then simply about 
(?• X T/25 inches diameter, so long as Q 
is kept within the limits of 5 and 2 by the 
use of a suitable size of test aperture, T". 
A 3" will be found to test up to 15" 
aperture, a V up to 20" aperture, and so 
on in proportion. The quotient Q is always 
about or 2.9, when the telescope in 
use is already the proper RRFT ; and so far 
as the cloud is distant 1000 light-years per 
inch of RRFT aperture the method also 
estimates the distance of the star-cloud. 
The rejector RRFT has generally to be of 
about ^ percent larger aperture, and it may 
show about 25 percent smaller number of 
stars. The method is based on our knowing 
how far we are from the peak of a known 
arched curve, as soon as the slope near 
where we are now has been made to reveal 
itself,) 

“However, it is clear why the larger aper- 
tures can show more crowded fields. A small 
2" RFT acting as an RRFT performs upon 
star-clouds distant only about 2000 light- 
years, and such clouds are few to select 
from and not particularly bright ones. Per- 
haps 300 stars may be expected. But a 20" 
KFT acting as an RRFT performs upon 
clouds distant about 20,000 light-years, 
where there tre a hundred times as many 
to sekm tram (ehlefiy a surface matter, de- 
pending quite on square of the dis- 
tance)* and several really very bright speci- 
mens, Where bssfi,iVs=:345X6t and 
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Amateur Telescope Makers 

To make a GOOD telescope requires suitable materials. 
You cannot afford to fail because of poor stuff. 

We offer supplies selected after long experience, al 
prices extremely low considering their high quality. 

A tix-inch t«lMCopt MIRROR OUTFIT 


panbolic mirror WITH INSTRUCTIONS . . #5.00 

A tuitable EYEPIECE >— -positive, achromatic #4.00 

A raally accitrata ona-inch PRISM (inferior priema introduce 
distortiottt which ruin the definition of even the beat mir- 
ror) #6.00 

With tbeae, end petience end intellioence, you cen meke e 


With tbeae, end petience end intelligence, you cen meke e 
REAL ASTRONONUCAL TELESCOPE. 

IF e will also answer your questions and test your mirror. 

These services are free. Write for our price list of supplies, 

JOHN M. PIERCE 11 Harvard St„ Springfield^ Vermont^ 

-TELESCOPE MAKERS- 


SKI ui FOR aupcaioa quality, pacciaioN 

WORKMANJHIP, LOW PftlOCS. 

MONEY RACK OUARANTEE 

MIEROa OUTriTS 

COMPLETE— flaw (Kwt. aarraet Utieknett, 
aWetlvn, tempanMl elteb, rauM tanelate. en 
Inatruetiem, eta. S"— 14. with A.T.M. Book— 

PVRSX OUTFITS, S"— $S.00; S*— IS.OO 

PYUmX MiBBOHB 

Made to order, correctly figured, pol- 
ished, parabolized and aluminized. Writ- 
teu guarantee. Prices upon request. 

PRISMS GUARANTBBO SATISFACTORY 
f— ta.7»: iMi"— »*.«: it^"— m.m; ih"— m. 

in brail M9iintlN|i, itandard VU*' Slam, 

14.00; rF.L. f2.S0 

Va" F.L. 8 Uni tyesieie ttaad. lYe" dia. . . li.oo 
made. 33'' lens. 2" 
1 gl*, Optlialaquiamcnt: 1 ^ 4 " 

arlim. I" pest. prIiM. 48 siai. aibr. letii 
and r F.L. Rasiidefi eyepleec itaad. Rlfl CIO 
PA” die. SPECIAL RAU.W 

FllKR cefelep Teleioopei, Slleraeoepei, BiMoeuhn, 
ete. Itmirvetiont for Tthtoopo Mcking, XOe 

PRECISION OPTICAL SUPPLY CO. 
1001 B. 163rd Streac Naw York City 


ALUMINIZING 

NEW SURFACE-HARDENED ALUMINUM 
COATINGS 

with greater resistance to mechanical abra- 
sion and uniformly superior in reflectivity 
at the same reasonable prices maintained 
in the past. 

Coaling Priceei 4"— -#1.75, 5"— #2.00, 6 ** 
—#2.50, 7"— #3.00, S'— #3.50, O'*— 

#4.25, 10"— #5.00, 11"— #6.50, 12"— 

#7.50, and 12V^"— ^S.OO. Larger aicae up 
to 36 inchai in diameter on requeit. 

Diagonal Coatings for diagonals of the fol- 
lowing widths : 

50c. IVa"— 60c, 1%"— 75c, 2" 
—#1.00, 2V4"— #1.25 and 3"— #1,50 

LEROY M. E. CLAUSING 

5507-5509 '/2 Lincoln Ava. Chicago, 111. 


JAMER’S “ALL-IN-ONE” KITS 

Contain finest annealed, edged and bevelled tool and mirror blanks, 

We use only new glass. CORRECT thickness. Carborundum powders, 
fine emery, rouge, synthetic white pitch (better than natural pitch), 
one fully polished diagonal, eyepiece lenses for making 1 inch, Yz inch 
and % inch positive oculars with instructions for mounting the lenses. 

Also the only COMPLETE and AUTHORITATIVE instruction 
book — “Amateur Telescope Making*' edited by A. G. Ingalls — 500 
pages, profusely illustrate. Kits may be purchased with or without 
this book but we supply no other instructions for making reflectors 
because it is impractical for the beginner to hope to make a perfect 
mirror without it. 

4 iach kit ^3.00 with book $6.00 

6 inch ^ALL-IN^ONE^* kit $4.00 with book ^17.00 

8 inch **ALL4N^NE** kit $6,00 with book 1(9.00 

10 inch. ^AIUIN^ONE** kit JlO.OO with book ^13.00 

Send $1 deposit with^ order — balance C O. D. 

Untiaatabla Quality • Unbeatable Prices e Compare Either! 

C. W.JAMEK BOX 4 BAYSIDE, N. Y. 
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It t Achronuitic (color>fir«c)t«l»* 
JUST \yUti Mop* ntiRcl* At th« price. Brine* liu> 
•w»y •ceaM end action to your eye 
~magniiMd 8 diamatar* and with 
•harp detail. Weigh* only 6 or. Fits 
pocket. Ruet^roof nickel plating. 
Real buy at #3.75. Other nuxw 
up to 45>pow*r at ^7.50. At deal- 
er* or direct, poetpaid (or C.O.D.) 
Monry Back GuaranUt* Catalog 
Proc! 

WoUenaak Optical Co., 810 lludran Ave , Hoi'liester, N Y 


wo LLE N i AK 


KITS OUR SPECIALTY 



4" kit $ 3.00 Pyrex $ 4.25 

6" kit 3.75 Pyrex 5.75 

8" kit 6.75 Pyrex 8,50 

10" kit 10.00 Pyrex 13.95 

12" kit 14.75 Pyrex 24.00 

Kltfl contAln 2 elaBs diset), 8 eradua of abranlven 
(fewer do not insure an optically perfect surface), 
rouire, pitch or beeswax, and Instructions, 

Monty ’back guarantee that 

THESE KITS ARE SECOND TO NONE 
REGARDLESS OF PRICE 

(send lor free catalogue) 

K. GIALFIN, 1425 Loagieliow Ave., New York, N. Y. 


LABORATORY APPARATUS 
BIOLOGICAL SUPPLIES / 
MICROSCOPES // 

TELESCOPES // 

CHEMICALS // i 


(uU ul liurgnlnt RUtl vohmblr iiifurnintiou 

J. H. WINN MFC. CO., Oeirt. 2001. 124 W. 23 8t.. NawYork 

.ITLOMARA 

I ^^POCKET MICROSCOPES 
I HANDY • PRECISE 

I Various models I 

I With or magnify I 

I '"iund' 15x to 1410x I 

I $7.50 I 


and up 


of research 
work, at home, 
in the labora- 
tory and afield. 

Will the 

engineer, medical 
man, chemist, bio- 
logiat, botanist, etc. 

Scientific instrii* 
ments with excellent 

Electric lamp attach- 
meiit can he supplied. 

Send f 0 r Booklet $A»1 

C. P. Goerz AnericM optical Co. 

317 CA8T 34th STREET NEW YORK 


about 2000 stars may be expected in the 
field of view, 

**iNote: Since the actual field of a special- 
region RRFT is 11.43/a degrees in dia- 
meter, and P at KMX) light-years is 17.5 
light-years, and since the distance at which 
the instrument operates is about 1000a 
light-years, the actual field of view is, very 
curiously, always about (17.5/1000) X 
1000a X 11.43/a, or 200 light-years dia- 
meler in I he proper star-cloud. A tube of 100 
light-years radius and of D light-years depth 
is of volume n X 100" X cubic light- 
years, which is the volume of the field in 
I the star-cloud. If S is the number of stars 
per million cubic light-years of the cloud 
(down to the critical star), then the num- 
ber of stars in the field is the volume X S 
-f- 1,000,000, and that is to say that 
iV = 0.0314 X D X S. This alternative 
formula for N is of little more use than 
again to advise finding deep and congested 
clouds to operate on with the proper aper- 
tures — the clouds distant and bright, like 
those about 30,000 light-years away near 
the hub of the galaxy and needing apertures 
of about 30" for their RRFT’s. The special- 
region RRFT for a particular star-cloud is, 
by the way, very agreeably more sharply 
defined than is the general-purpose RRFT 
designed for the whole round of the Milky 
Way, for reasons of a kind not very hard to 
perceive. ) 

'‘"Practical Applications: In the applica- 
tion of what has been explained, a 1" RFT 
could be a special-region RRFT if the 
nearest clouds in Cygnus were at half their 




Figure 4: Harer and his RFT 

distance of 2000 light-years, to bring their 
critical star within the grasp of so small an 
aperture. But, used upon those clouds as 
they are, there may be seen about 200 surs 
in the field of view, and though not very 
bright the view is recommended as quite 
cheerful for so tiny an instrument. A 2" 
can really sUrt being a special-region RRFT 
upon those clouds of Cygnus, exhibiting 
bright and charming views of about 300 
stars. The important 3" RFT is a special- 
region RRFT for the further clouds of 
Cygnus, as well as being the general-pur- 
pose RRFT for the whole Milky Way, as 


several times explained. It shows about 350 
stars per average view. The 6^ RFT, as the 
special-region RRFT for the 6000 light-year, 
nearer clouds of Scorpio, is able to select 
brighter clouds, and 600 or 700 stars per 
view may be expected (probably parallelled 
by the special-region, rich-field observations 
described by Mr. Tombaugh on page 640, 
ATMA). 

“The 12" and larger are special-region 
instruments for the big clouds near the 
hub of our galaxy, in Scorpio and Sagit- 
tarius, and have much bright material from 
which to select. Fields quite as rich as 
1000 or 2000 stars may be found in places, 
and appear very magnificent. A 100" RFT, 
which should be the proper special-region 
RRFT for the Greater Magellanic Cloud, 
which is very bright in places, may be ex- 
pected to produce superbly magnificent 
fields of view of surpassing grandeur, con- 
taining thousands, perhaps nearly 10,000 
stars, with several, perhaps, as bright-look- 
ing as Sirius, and one or two, perhaps, as 
bright-looking as Venus or even brighter 
— much brighter if a naked-eye foreground 
star can be caught in the view. 

**The Real Critical Star: Turning to the 
sublime meaning of these views, few users 
of the RFT’s as regional RRFTs are likely 
ever to forget that these marshalled hosts 
of heaven, delicately colored like sparkling 
jewels, from red to blue, and drifting across 
like snow at every move of the telescope, 
are really the magnificent suns of our uni- 
verse. Estimates have been made of the 
relative numbers of stars of different sun- 
powers in an average sample of the stellar 
mixture that seems to prevail everywhere 
in space. One estimate is in Vol. 21, page 
320, of the 14th or latest edition of the 
Encyclopcpdia Britannica (Sir Arthur Ed- 
dington’s article on Stars). For every 200,- 
000 stars of the same power as our own 
sun, there arc said to be 42,000 ten times 
as powerful, 3300 one-hundred times as 
powerful, 90 one thousand times as power- 
ful, and one ten thousand times as powerful, 
and of course there are vaster multitudes 
less powerful than our sun, all of which, 
strangely enough, we shall not have to re- 
gard. The important thing is that, when 
these figures are examined by means of a 
curve on squared paper (a curve of the 
numbers of stars, 1, 91, 3391, 45^91, and 
245,391 against the sun-powers, 10,000, KKK), 
100, 10, and 1; pieferahly done on double 
logarithmic paper or by plotting logs both 
ways on plain squared paper, carefully 
noticing the point of 45® slope) , it is found 
to be at about sun-power 15 that the stars 
stop increasing in number faster than they 
grow fainter. Of course, this tells us what 
our critical star really is at close quarters. 
It is Eeally a sun of about 15 times the 
powfer of our own splendid sun, and other 
disclosures easily ensue. Since the special- 
region size of RRFT is determined by just 
perceiving the critical star and none fainter, 
it astonishingly follows that these gloriously 
rich fields are made up of stars all more 
than 15 times as powerful as our sun. In- 
deed, if all the stars less powerful than 
that were blotted out of existence the fields 
might look still finer, gaming by contrast 
with 8 darker background between the lucid 
countable stars. Other facts emerging are 
that the average power of those stars in the 
field of view must be about 27 times the 
power of our tun, and out of every 350 
stars in the fields there is one likdy to be 
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over 1000 times as powerful as our sun. Of 
course there are stray stars between us and 
the star-oloud, and some of these within 
one quarter of the distance of the cloud — 
the square root of 15 is about 4 — may be 
no more powerful than our sun, but they 
are only a casual few, and not in the cloud. 

*^Our own sun, we know, looks like a 
lOth-magnitude star at 326 light-years dis- 
tance. Therefore, it would look 2.512 times 



general-purpiMe RRFT (to clip and 
insert at page 636, ATMA). Angle 
marked by little arrow at top is 
11 .43 /a degrees. This indicates the 
actual diameter of the visible held 

brighter and of the 9th magnitude at 
326/V5512, or 206 light-years distance. So 
the critical star of 15 sun-power would also 
looks like a 9th magnitude star — which is 
supposed just perce ivab le with 1" of aper- 
ture— at 206 X VT^ or 797 light-years 
distance. This — with some disrespect for 
exactness of the data or respect for better 
eyesights — is going to be rounded off to 
about 1000 light-years for each inch of 
aperture. And so we find confirmed the 
rule, easy to remember and already used in 
the earlier part, that an RFT proves to be 
an RRFTt for star •clouds distant about 1000 
light-years per inch of aperture. 

‘There is, accordingly, good reason for 
an observer having not only the little gen- 
eral-purpose RRFT, but another of as large 
an aperture as he finds possible, this second 
one for use on to-be-discovered special re- 
gions of the Milky Way and giving views 
magnificent according to the aperture. The 
observer need not first ascertain the cloud 
distances— small star magnitudes and the 
powderiness of the fields can suggest the 
distances— he only needs to discover and 
exult in the brightest and richest spots, 
which he knows are findable here and there. 

‘Tke Special-Object RRFT: The posses- 
sor of an RFT soon notices the vivid views it 
gives of some objects which arc not definite- 
ly star<jlouds. Since a standard RFT has 
an actual field of about 11.48/0 degrees in 
diameter (sec footnote, page 633), it always 


Bauich & Lomb Navy Telescopes 

Stld tft havt «Mt In txdMt cf $180.00 


An sxcstlent findsr. 7 lenses, achromatic tele- 
scope tube, erector draw tube and eyepiece 
draw tul>e. Excellent for spotting game. Object 
Lens 2": magnifies 3 to 10 power; Exit pupil 
0.2' to 0.09"; Eye Lens 13/16". Cross Hairs 
Angular field 3*30' to 20*; Erect 
image. All bronze. 


$ixso 


Prismatic Rifle Si^&Obiervert’ Scape 



Made by Warner A Bwatiey 6 p(wer. runilsts of 
iiciirouiatte wular * objertlve lenn. calibrated reticule 
with Crosa Halra, 2 highly pollahed prlxma firmly «et 
In BOlld eaat broose frame with soft rubber eye-cup 
Micrometer sdiuBtmenta for yardage and windage. Uaod 
on Krag. Knfleld, Havage, Mprlngfleld, etr i'.omplete 
olth mount and oak leather cate (not ahown). 

Regular Price $38.00 Now $7,S0 



Navy Light- 
weight 

Mile Portahle 
Searchlight 


Cast aluminum A 
bronze houalni 
Complete with car- 
rying case. Mangln 
type parabolte glaaa 
reflector. Made by 
E. and Nat l 
Xkay. 5 Inch diam- 
eter. Complete with 
C or 12 volt lamp 

$4.95 


Artillery Prismatic Gun Sights 



A hIgh-power flnugt optical system Sharp Hear Image 
lionslhJe by three prisma. Mmint over all. 10 In. Oh- 
Jeetlve lens 1 >4 in Adjustable focusing; elevation and 
drift adjustment with m‘a1eH, adjustable reticule; mag- 
nification 12X. vial levels Weight 4 lbs Leather 
carrying case g QQ 


MANHATTAN ELECTRICAL BARGAIN HOUSE, INC., DcpI. S. S., lOS Fulton Street, New York City 


“AMATEUR 
TELESCOPE MAKING 
—ADVANCED” 


Edited by Albert G. Ingalls 


Postpaid $3.00, domeetle 
$3.35, foreign 

■ 

Scientific American 

24 West 40lh Street New York, N. Y. 


^Jhe UNIT 
SKY MAP 

A Handy Map with Case, price, 50c 



Observations of the 
Planet Mars 

Obsorvatlona tnado wiUi small aperture 
from 1!12« to llia.'t. PRICK . . . 75c 


Blue Printt for 
Sliding Roof Obiervatory 
PRICE ^1.00 

Used ObJectlvcM 2H" to 5^" 
Write for Information 

H. B. WEBB 

925 1-1 73rd St., Jamaica, N. Y. 




Standard Six# Mlcratcoiiaa 

Ueed Bauteh A Umb. Leltz, Rtlehert. 

8 Objeotives, 1 ocular with condenser ^ $.1>.'^ 
2 ObJeetivei. 1 ocular no condenser $2ri 
Dissecting nloroBcopo with lOX Dtafnlflcu- 
tlon $10. Spoolal while this lot IbbIs 

Oatile$HC 6e 
HARRY ROS$ 

Bclontiflc and Laboratory Apparatus 

84 Wilt Broadway New York, N. Y. 


ALUMINIZING 

OPTICALLY CORRECT FINISH 

6"— ^.50 8"— 5<3.50 

Other Sizes Proportionately Priced 
MIRRORS TESTED FREE OF CHARGE 

PRECISION OPTICAL SUPPLY CO. 

1001 E. l63rd Streat Naw York City 


ATEMSCO OCULARS 

Approved and used from coast to coast for the third year. Fibre Lens 
cells — Brass mounted — diameter 1% inches. 

RAMSDEN TYPE— 1-— H"— W" efl ocnlars { 

80UD OCULAR— H" efl ) * “ 

FREE tvith every order amounting to $3.00 or more 
An ATEMSCO tingle lent terrettrial ocular 

Amateur Telescope Makers Supply Co. 

Box 213, Flushing, N. Y. 
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"PILi IT AND FIND ir' 

Many havo ehoson tho common 
sonso bindor for this pnrposo. 



Your ihoofs can bo bound neatly and 
compactly in handy book form in the 
Common Sente Binder (and if so desired 
sheets can be taken out again). A single 
sheet can be bound as well as any number 
up to 500 sheets. 

Binder is light in weight and never 
thicker than the bulk of sheets insertedi 
economical in storage space, no outside 
metal parts. 

Insertion of sheets takes only a few 
fhconds. 

Binder to hold sheets size M"x8'/2'' sent 
postpaid in United States for $1.00. 
Money refunded if not satisfied. 

We earry SO etock Mites to bind sheets from 
pocket site to newspaper site 

ASA L SHIPMAN'S SONS 

Ebtabubhbd 1837 

100 Chamben St. New Yotk, N. Y. 


performs splendidly on objects which look 
their best In fields of about 12/a degrees 
diameter, or, with reasonable latitude, in 
fields from about 18/a to 8/a degrees dia- 
meter. In this way a 2\ with field of about 
6** diameter, may be found to be a special^ 
object RRFT for viewing the bright group- 
ings in the prominent constellations of 
Orion, Taurus, Cygnus and many others. 
A 4^' is still more delightful in the same 
way, and for viewing the Hyades and 
Pleiades and open clusters, and especially 
for most beautifully viewing the Andromeda 
Nebula as a complete whole, A 12" gives 
most dazzling (perhaps too dazzling) views 
of the moon, three-quarters filling the field 
when a power of 5 per inch of aperture is 
used; the bright light contracts the eye’s 
pupil to about l/5th inch. A 24", of field 
about half a degree, takes its place for 
viewing most brilliantly the globular clus- 
ters, especially the great Hercules Cluster; 
but it also gives a remarkable view of the 
whole spread of Jupiter and his satellites, 
the latter looking like first-magnitude stars. 
It is as well in these instruments to have 
spare eyepieces of about %, 2, and 3 times 
the strict richest magnifying power, to help 
some objects to occupy the apparent field 
in the best possible manner, since a sepa- 
rate RFT for each of the many sizes of ob- 
jects is rather out of the question. 

‘The Spiral-Nebulae RRFT: Just as the 
4" RFT is found to be about the best size 
for observing the Andromeda Nebula as a 
whole, so also would the 8", 12", 16", etc., 
RFT’s be the best sizes for observing the 
same nebula if it went away to 2, 3, 4, etc., 
times its present distance of about 1,()()0,()()0 
light-years, for of course, the nebula would 
shrink to %, etc., of its present ap- 

parent size, by such recessions. Evidently 
an RFT suits the observation of such spiral 
nebulae at a distance of about 1,000,000 
light-years for each four inches of its aper- 
ture. The number of nebulae so observable, 
each in its entirety and nicely filling the 
field, must, of course, be roughly propor- 
tional to the square of the distance, and that 
means to the square of the aperture. The 
great 200" therefore, if completed as a visual 
RFT, would show a few thousand nebulae, 
just as the one in Andromeda appears so 
beautifully in the field of a 4" RFT. For 
the tens of thousands of such nebulae much 
nearer, the 2(X)" is too large to show more 
of each one than a small patch, which, 
however, in the case of the Andromeda it- 
self, may be rieWy filled with 1000 or more 
of stars, each one at least 400 times as 
powerful as our sun, and these seen against 
the irresolvable luminous haze of all the 
resl.” 

T his ends Mr. Walkden’s contribution 
on the RRFTs for various special uses, 
and the reader will have observed that, 
just as the common or garden variety of 
RFT enhanced the view many times, com- 
pared with a conventional telescope, so 
the special-purpose RRFTs, used on their 
appropriate objects, enhance even this a 
goodly number of times. Every amateur 
has had the experience of showing the stars 
to non-astronomical persons and slyly not- 
ing their disappointment at not seeing 
something quite striking; they go away 
thinking their telescope-making friend “isn^ 
so much, after all.*^ If, however, they are 
shown some RRFT views, they may go away 
vastly impressed. 
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tion and assist the lunp in their elimination 
of dust so that no permanent damage occurs. 

Silicosis is known by a wide variety of 
names, such as ^‘miner‘s consumption,*’ 
“potter’s asthma,** or “grinder’s rot,’* ac- 
cording to the occupation in which it is 
caused, but in all cases It is a disease 4ue 
to the inhalation of silica dust. It is dutr- 
acterized anatomically by generalized fi- 
brotic changes, and clinically by shortness 
of breath, decreased chest expansion, les- 
sened capacity for work, increased suscepti- 
bility to tuberculosis, and by characteristic 
X-ray findings. While possibly not the 
worst American health hazard, silicosis will 
continue to be dangerous as long as there 
are unprotected workers in dusty occupa- 
tions. 

Industrial engineering research has played 
an important part in detecting silicosis haz- 
ards, and special equipment and methods 
have been devised to indicate the amount, 
size, and kind of dust particles found in 
industrial situations. The Greenburg-Smith 
impinger, which has been used for determin- 
ing the total number of dust particles in 
large volumes of air, functions by causing 
the dust-laden air to bubble ilirough water 
and impinge upon a moist plate which wets 
the dust particles and keeps them in sus- 
pension. Portions of the liquid are then ex- 
amined microscopically with the use of a 
specially ruled dust-counting cell, which 
gives an indication of the number and size 
distribution of the dust particles present. 
Typical of a more recent development is the 
Bausch & Lomh dust counter, which unites 
in a single mechanism the pump for im- 
pinging the dust samples upon a moist plate 
and a semi-dark field microscope for view- 
ing the dust particles when they are ob- 
tained, Instruments of this sort have the 
advantages of speed and compactness, al- 
though they sample much smaller quan- 
tities of air. 

A still more recent development is found 
in the Dustoscope, an instrument for the 
estimation of dust in air, which was devel- 
oped by J, B. Ficklen and L. L. Goolden, 
chemical engineers, of the Travelers Insur- 
ance Company. This instrument has the 
advantage that neither microscope nor labo- 
ratory apparatus is necessary, and a layman 
con make satisfactory estimates for control 
of plant dust. Further methods for determin- 
ing dust hazards have been developed by 
workers at the Aetna and the Liberty Mu- 
tual Ipsfhrance Companies who have worked 
on the determination of the chemical com- 
position of very small dust particles by 
observing their optical characteristics with 
the polarizing microscope. 

Among the best known methods for the 
prevention of silicosis are segregation of 
dust-producing operations, dust control, ven- 
tilation, protective devices, good housekeep- 
ing, and medical supervision, includitig 
periodical X-ray examinations of the chest. 

At a recent Department of Labor confer- 
ence on ailicosb, it was agreed that tWe 
should be coverage for silicosis in the com- 
pensation acts of all the states, and it waa 
further reohinniended that the federal legis- 
lation provide more adequate appr<^iations 


45 


jAmjAiT • im 


SCIIINTIFIC AMKRldAN 



to government agencies for the study of the 
medical, engineering, economic, legal, and 
insurance phases of the silicosis problem. 
Research projects suggested to aid industry 
in its conquest of the disease include a 
study of the relationship between silicosis 
and tuberculosis, the effects of other sub- 
stances upon the action of silica in the 
body, a study of the mechanism by which 
silica exerts its injurious effects, and re- 
search in the technique of X-ray photog- 
raphy — Industrial Bulletin of Arthur D. 
Little, Inc. 


Sweets, Starches, and 
Colds 

Y OU may have fewer colds this winter if 
you cut down on sugars and starches in 
your daily diet, it appears from a report 
made by Frederick Hoelzel of the University 
of Chicago to the scientific journal, Science, 
Observations by himself and various other 
investigators show that colds are fewer on 
such a diet and Mr, Hoelzel believes it is 
because the diet reduces the amount of 
fluid in the body tissues and this in turn 
reduces susceptibility to nose and throat in- 
fections. 

If you think of applying this theory, it 
would be advisable to have the diet pre- 
scribed in detail by a physician so as not to 
run the danger of becoming ill from a badly 
balanced or deficieni diet. — Science Service, 


Dam Holds out 
Backwater 


T he first major flood prevention project 
to reach the construction stage in the 
Pittsburgh district will protect the Turtle 
Cfeek valley in which lies the huge works of 
the Westinghouse Electric and Manufactur- 
ing Cknnpany and other major industries. 

In the future when high water from the 
Monongahela River threatens the valley, 
two huge gates will be lowered, forming a 
barrier against rtsing waters an4 the normal 
flow of Turtle Creek will be continued by 
means of powerful pumps. The project will 
cost SOOiOOO dollars. 

Installation of the gates will be made 
near the viaduct where the main tracks of 
the Pennsylvania Railroad cross Braddock 
and the creek just below the main 
wot^ el the Meetinghouse Electric and 
Stoi^aotnring Company* One of the steel 
iff feet long by flO feet hi|d^ 
a dam in Thrtle Creek; the other, 
40 feel long and feet high will close the 


Above: A model of the huge gates 
that will hold out the backwater 
of the Monongahela River. Below: 
Arrow on model points to the dem 
that will soon isolate Turtle Creek 



street. When not in use the gates will be 
held approximately 20 feet above the street 
level to accommodate traffic. 

The three pumps to be installed will have 
a combined capacity of 7500 cubic feet a 
second or more than 3,300,000 gallons a 
minute, when pumping against a low differ- 
ence in height between the level of the 
creek and the level of water beyond the 
gates; and a capacity of 5000 cubic feet 
per second when pumping against a differ- 
<*ncc of 10 feet in the two levels. 


NICKEL-CARS 

^ HE automobile industry in the 
^ United States used 19,000,000 
pounds of nickel in 1936. 


MaN'Made Stone, 

Unique Building Material 

S TONE melted under intense heat and 
then cooled in a porous state is the 
basic material in the manufacture of a new 
acoustical building material recently de- 
veloped in the laboratories of The Cdotex 
Corporation. Brought to the boiling point at 
a temperature of more than 2000 degrees, 
Fahrenheit, this expanded stone, christened 
(Please turn to page 52) 



Eliminate Weighing 



I NACCURACY of a packaging 
scale may mean that instead of hav- 
ing actually 16 ozs. in a pound, the 
scales may be packing ozs, or 

more. Taking such a possible error as 
an example, the extra half ounce in that 
package is negligible, but if a thousand 
packages arc weighed in one day by 
the packer, then 500 ounces or 31.25 
lbs. are actually being given away. Mul- 
tiply this overweight by the average 
number of working days in the year 
(260), and this half -ounce leak per 
package will amount to 8,125 lbs. of 
your products going into packages, 
thereby sacrificing a normal profit due 
to poor or improper check-weighing 
equipment. 

Write today for full details for your 
particular plant. 


THE 

EXACT WEIGHT SCALE 
COMPANY 


3200 W. Fifth Avt. 


Columbus, Ohio 


^iii. 


i 
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FEDERAL 

ENILAHCiER 

‘‘The Bc»t Value on 
the Market To-day” 



This new, sturdily built enlarger 
will take negatives from 16 MM 
up to and including all min- 
iature and vest pocket sizes and 
will produce enlargements up to 
10x14 inches in size. ( 

It is complete with a lens, has 
good illumination and ample 
ventilation, 

» 9-»5 sr„' 


*10.75 


Denver 
Weal Coa8t 


SHARP-£ff 

E]KLAR(.iEMEI¥T!§i 

with the new 

,SEE-SHARP foeaMlng deviee 




Critical focus- 
ing on your en- 
larger made 
cahy. You get 
the best defini- 
tion your neg- 
alivefi can give 
because the 

SEE-SHARP 
shows a bnM‘ 
lianty magm- 
fled image. 


$2-00 

Mail Orderu fiiled 
Write Dent. S.A.S. 


110 WIST 3tN0 

World*i LaroRft Excluiiv* Cam«f« 
Supply Houiu 

•*At thu Sign 9t tk$ Oammn** 


CAMERA ANGLES 

Conducted by JACOB DESCHIN 


Pictures at Night 

T he fascination of pictures made at 
night has currently become associated 
chiefly with the miniature camera and fast 
lenses, candid shots and snapshots of street 
scenes, and so on. However, night pictures 
were made before the miniature came upon 
the scene simply by setting the camera 
firmly on a tripod and giving a time ex- 
posure. And when it comes to that, the best 
night pictures are made that way even to- 
day, with time exposures and often with 
the lens diaphragm stopped down. Nor is 
it especially necessary, unless one is mak- 
ing a snapshot (where this is possible with 
the fastest panchromatic emulsions today 
available or where some movement in the 



•’Winter Night” 

era equipped with a high speed lens, whose 
high speed — that is, the largest diaphragm 
opening of which the lens is capable -is for 
the time being in temporary suspension, 
being as slow a lens when stopped down 
to F :6.3, for example, as a regular F :6.3 
lens which has no larger opening. 

While the picture **By Moonlight” was 
made at the full opening of an F:3.5 lens, 
a faster film emulsion would have permitted 
the use of a slower lens or smaller stop. 
The exposure, too, had to be relatively short 
because of the movement of tlie moon. The 
exposure, incidentally, was 30 seconds since 
this, as you may recall from a piece appear- 


Moonlight” 

subject demands it), to employ ultra fast 
film. Film of average speed is quite suit- 
able; you simply allow a little more ex- 
poNure, 

Since the type of subject we have in mind 
will stand a small stop and a time ex- 
posure, the stopping down of the lens dia- 
phragm is equivalent to reducing the speed 
of the lens. That makes the so-called cheap, 
“slow” lens in many cases the equal of the 
faster lenses when stopped down. So you 
fellows who have^been entertaining an in- 
feriority complex because you cannot at 
present afford to purchase one of those 
shiny, new fast -lens cameras may rest secure 
that, given an even break, such as small- 
stop night photography permits, you can 
turn out work every whit as good as that 
produced by the much more expensive cam- 



”Aarpai tho Cnttr|yac4” 
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«The City at Night” 


ing in this department some months back, 
is the maximum permissible time exposure 
for "stopping” the moon. Clouds usually 
proceed too rapidly to be stopped at 30 sec- 
onds, but the slight fuxziness noticeable 
helps rather than mars the effect. 

"Winter Night” is another miniature cam- 
era shot made at F:8 and an exposure of 
several minutes. The picture was made 
through an open window on the opposite 
side of the street and called for frequent 
capping of the lens as the headlights of 
automobiles streaked across the scene. 

"Across the Courtyard” and "The City at 
Night” were exposed on 9 by 12-cm film, the 
first calling for an exposure of 12 minuteh, 
the second requiring 15 minutes. "Across 
the Courtyard” was made with a telephoto 
lens that reached out across a space more 
than half a city block long to get an im- 
pression of domesticity in a city "cliff” 
dwelling. Notice how small, intimate details 
have been picked up by the lens, stopped 
down to F :8. The camera was set askew on 
the tripod to get the effect shown, since the 
ordinary vertical viewpoint seemed to pos- 
sess no special attraction. The reader will 
please be charitable enough to overlook, if 
he happens to notice it, the fact that the 
legs of the lady in the room at the top 
seemed to go double during the exposure. 
It is just one of those things that can’t be 
helped when human beings arc included in 
such a long exposure as 12 minutes; be- 
sides, we were photographing windows, not 
a ladyV legs. 

“The Qty at Night” was shot from the 
badk pUTt of the house. A hsns of normal 
focsl length was used and the diaphragm 
stop was set at F :8. Since the window 
tbrud^h which the shot was made was of 
the ogsement type, obstructing the view at 
the sides, it was necessary to set one log of 
t^ tiipi^ on the outside window ledge. 
Suck dodges as this will frequently have to 
he used by the amateur who attempts night 
where unlorseen obstacles be- 
fot end ingenuity has to be exer- 

deed to overcome them. 

The iilttftrations here shown indicate to 


some extent the type of material it ia pos- 
sible to shoot at night with even the cheap- 
est cameras and call attention once again 
to the fact that night photography is still, as 
it always will be, within the means of other 
photographers than the high-speed clan. 

Fotofolio Files 

R KPLAC1N(J the ornate, heavy album of 
yesterday is the Fotofolio idea of today, 
a new method of filing negatives and prints. 
An adaptation of the business method of 
keeping card index records on overlapping 
cards held by hinges, the Fotofolio albums 
will take 25 prints to the page and. in some 
of the styles, negatives of the prints as well. 
Thus, print and negative are kept together 
for ready availability. The albums are de- 
signed in book form and finished in cloth, 
"neo-leather,” and full leather. Gold letter- 
ing is furnished on brown, green, rod or 
black. The Fotofolios are available in vari- 
ous styles, taking negatives from 35 mm up 
to the larger size amateur snapshots. 

Inteknational Salon 
OF Photography 

S OMK indication of the mortality rale of 
a great salon will be gained from an 
examination of the results of the judging of 
the Oval Table Society's International Salon 
of Photography, recently held in New York 
City. However, though many fell by the 
wayside, those who succeeded in getting 
hung may truly be said to have "arrived,” 
for the judging was most critical and the 
standards very high. Prints were received 
from all over the world; there was a total 
of 3155 prints in both pictorial and technical 
sections, of which 29^ were pictorial and 
187 were technical. Only 4^ prints, or about 
15 percent of the pictorial total, made the 
grade, while the technical prints fared bet- 
ter with 125 accepted out of a total of 187 
submitted, the percentage in the latter case 
being 67. Succeseful aa^lbitora in the pic- 
torial section totaled 291 out of 775 en- 
trants, a percentage of S8 and those success- 


FCLL COLOR 
§NAP§HOT§ 

(Film Tranapareneim) 


MIDGET 

Yes, this remarkable little cam- 
era can be loaded with Dufay 
color film or regular black and 
white . . . and will bring you back 
lively accurate results. 

K(|uipped with an F4..S Anastig- 
mat lent? in a focusing mount 
fitted in a Vario Shutter, with 
speeds of 1/25, 1/50 and 1/100 
seconds, bulb and time. 

Attractively finished in chromium, 
compact, lightweight, with an all- 
metal, leather-covered body. 

Measures 4%x2y2x2 inches in 
size, takes all standard 35 MM 
film and makes pictures 1x1 y 2 
inches. 

PRICE 


Eveready Case $4.75 

12 Exposure Dufay color film 
$1.50. Free Developing 


TRADE IN " 
YOUR OLD 
CAMERA 


Mail orders 
filled. Write 
Dept. S. 4. M. 


The Trend 

is towards 

ROLLEI 

Photography 


The tide has definitely turned— away 
from pictures that were ever becoming 
more microscopic — away from cameras 
whose intricate mechanisms require a 
subtle appreciation of engineering — ^has 
turned to the simplicity — ^to the automa- 
tic responsiveness and the visibility of 
RoUei photography. It is not strange, 
then, considering these factors, that an 
overwhelming number of prize-winning 
pictures at important Salons here and 
abroad— were made with Rollei Cameras 
— that the most prominent photographic 
annuals include a disproportionate share 
of pictures caught with the Rolleiflcx and 
Rofleicord. Learn how the twin-lens con- 
struction of thc.se cameras will enable 
you, too, to make better pictures more 
easily. 

Send for new, beautifully illustrated, 
comptehanslva caulog describing recently 
designed Rolleiflex and Rollaicord cam- 

aras. 

FREE TRIAL GLADLY GRANTED 

lURLIIGH IROOKS 

Insarporatstf 

1 tt Watt 42 StrMt Naw Yark 

A Triumph of 
MINIATURE CAMERAS 
Ihagee 
Parvola 

Just received from 
the Ihagee Works. 
Now presented at 
the LOWEST 
PRICKS EVER 
OFFERED in this 
, , country 
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fill in the technlcil section were 74 out ol 
a total of 136, a percentage of 55. 

An interesting sidelight on the salon is 
the announcement of how the various ooun* 
tries fared as to the number of auccessful 
exliibitors representing the several coun- 
tries, In the pictorial section the United 
States exhibitors led with 240 prints from 
150 exhibitors, this being 54 percent of the 
total exhibited, while Great Britain came 
second with 126 prints (28 pwcent of the 
accepted total) from 84 exhibitors. Japan, 
Austria, Belgium, Sweden, Poland, and 
France came next in the number of success* 
ful exhibitors, the individual totals of the 
several countries being in the order named. 
The balance were scattered over many coun- 
tries. In the technical section, the United 
Slates led with 72 prints, followed by 53 
from England. 

A special apparatus was constructed to 
assure proper and expeditious judging of 
the great number of prints submitted. The 
entire total was pass^ quickly before the 
jury in a sort of “preview” to determine 
the general quality of the submitted prints, 
after which the final vote was taken more 
slowly and with full and critical considera- 
tion of the quality of the individual prints as 
they were placed before the jury. 

T^is device, which is an electrical indi- 
cator registering the accepting or rejecting 
vote of the individual judges at the teller’s 
station, together with a triangular revolving 
easel for placing the print in position for 
judging, is being made available by the 
directorate of the Ovri Table Society for 
the use of other photographic salons desir- 
ing to make use of these facilities. Requests 
for the use of this apparatus should be ad- 
dressed to the Oval Table Society, 10 West 
33rd Street, New York City. 

And Now the Miniatuke 
Flash Bulb 

W ITH the Wabash Photolamp Corpora- 
tion’s announcement of a new midget 
size flash bulb, of which a half dozen can | 
be carried in an overcoat pocket, bulk is 
no longer a problem for the wayfaring flash 
shooter. The new bulb is called Siiperflash 
No. 1 and is the latest addition to the now 
widely used fluffed hydronalium wire-filled 
Super flash bulbs, Superflash No. 2 (the 
standard size) and Superflash No. 3, which 




14 Plefuraa 

M •rdlfwiy, 
VWt SMRft film 
CxMptlossI EM- 
Urgsmantt sre 

•f tlM«« 3x4 
t«. »xP 0 »Mrtt. 


Fitted with Carl Z«in 
Te»»ar Fi3.5, in rapid 
Compur Shutter. 

$39.so 


Fitted with Fitted with 

^eeuMr V;2!b $47 ^ ^ 

In gapld'^ex* Compur Shut* kJ a • 
(fiiMiiraWer ter. 

Soft Leather Pouch Included with every Camera 

A Useful and Timely Gift 
for yourself or friends 

Sold on our usual 10 Dav Trial 
Basis. Liberal allowauce on your 
old camera towards purchase price 
of new. 

ABE COHEN’S 
EXCHANGE, INC. 

^Tho Bouse of Photographic Values** 

lJ!10Ftilloii St. New York 



Tbima oi dhe mm mliiktiina i«ili 
bulbs make a comfcntiGla kandful 


Amateur Photographers 

New Ways in Photocrafhy, by 
Jacob JJaachiit, Eminently practical 
from every point of view, this pew 
book eotitaint nothing of theory and 
noting that the advsneed amatenr 
photographer will not find valuable 
in one way or another. It covers the 
whole range of amateur photography, 
discustlng tuch things as tridk pho- 
tography» phoiomurals, retouching, 
infra«re^ and a number of other auh* 
dmsions that will not he found else- 
where in as clear and concise a man- 
ner. t2.90. 

IimA-Rso Photoceaphy, by S. O. 
Rawlings, A treatise on the use of pho* 
togra^c plates and films sensUipe to 
infra-eedu Exposure and processing 
are fuUy covered; formulas are given 
for sensitizing, $lJSS, 

The Fundamentals of Photogra- 
phy, by C, E, K, Mees, Not only tells 
how to take and finish pictures but 
gives a solid foundation of the princi- 
ples of photography. $1.10. 

Cameka Lenses, by Arthur W. Lock- 
ett. Explains simply and clearly, yet 
with scientific accuracy, all the under- 
lying principles of lenses, $1,10, 

Champlin on Fine Grain, by Harry 
Champlin, A complete hand-book on 
the entire subject of fine grain, in- 
cluding formulas and how to com- 
pound and use them. $1.90. 

PaACTicAL Amateur Photography, 
by William S. Davis. Deals with the 
whole subject from the origin and 
growth of photography to the latest 
types and uses of cameras. 264 pages, 
illustrated. $1,20. 

Elementary Photography, by Neh- 
lette, Brehm, and Priest. You can 
learn much of the fundomentals of 
photography from this little book 
even though you have little or no 
knowledge of physics and chemistry. 
11.15. 

Photographic Enlarging, by Frank- 
lin I. Jordan, F. R. P. S. One of the 
most interesting and authentic books 
on enlarging. Its 224 pages cover 
every phase of the subject and 7$ 
illustrations, many of them salon^ 
winners, show the value of correct 
fecAmque, $3,70. 

PiCTOBXAL Lighting, by fViUiam Mor- 
tensen. Complete control of lighting 
is an absolute “must** for successful 
photography. This book tells clearly 
how to obtain such control. I2.1S. 


Bticsa Quoted Include Postage 


tVe Can Stwply Any Photographic 
Boole in Print 


Sctsantpic AMfittCiuNt 

24l6tefii4^8lMil New¥mk<l»y 
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givai thtee iham the illiuninethm el No« 8 
amt is intended ior large creas. 

Teste made with Suiierfiasli No. 1 indieate 
that this bulb aSords suificiefit lumen out* 
put to make pomible sytiohromsed exposures 
on last panchromatic emulsions at stop F:8, 
shutter speed l/200th second* and distances 
Up to 10 feet. Anodier welcome feature of 
the new midget bulb is that the glass is 
thicker than in other Hash bulbs, an obvious- 
ly imperative safeguard against bursting un- 
der the intense heat generated in auch a 
small enclosure. Some idea of the sire of the 
bulb may be gained from the fact that three 
cover the area of an open hand. 

Jack Price, writing in EdUor A Publisher, 
calls attention to the fact that the short 
height of the new bulb requires a smaller 
reflector and voices the opinion that ^no 
doubt the manufacturers of synchronizers 
will be quick to make reflectors to fit this 
bulb as the demand vnli require this addi- 
tional change.** He refers, of course, to the 
fact that, in order to operate at full efficiency, 
the wire filled portion of the bulb must be 
set at the center of the reflector. 

While the midget flash bulb was still in 
production and not yet on the market at the 
time of this writing, it will be available by 
the time this announcement appears. Just in 
time, too, for parties, street shots, all kind<^ 
of indoor picture-taking — and a dozen lights 
for a dozen shots comfortably carried in the 
two pockets of an overcoat. 


Zeiss Ikon Exhibition 

I F you own a Zeiss Ikon camera, here's 
your chance to show off what you have 
done with it during the past year. The 
Fourth Annual Zeiss Ikon Exhibition will 
be held the latter part of January in New 
York City, after which it will make a tour 
of the Unitffd States, The closing date is 
December 31, so you’ll have to step on it if 
you think you have something that looks 
good. All entries should be marked: “For 
Annual Zeiss Ikon Exhibition,” and ad- 
dressed to Zeiss Ikon Company, 485 Fifth 
Avenue, New York City. 


**A8 bdorcr the mmmtmrni&ax ntya, 
'*there ia nq Restriction as to subject matter, 
and it ia our desire to show the various ways 
In which photograidieri are applying Zetss 
Ikon cameras in pit^orial, commercial, in- 
dustrial, theatrical, press, color, candid, 
scientific, and medical photography, as well 
as the many other uses and applications of 
photography in American life and indus- 
try, Color pictures, whether in the form of 
prints or transparencies, halftone or photo- 
lithographer’s proofs, will be exhibited with 
full credit to all concerned in the making 
of such pictures. While only a limited num- 
ber of transparencies can be exhibited, pro- 
vision will be furnished for showing these 
to their best advantage. 

“Finished prints measuring front 8 by 10 
to 11 by 14, or larger (all preferably un- 
mounted), test prints, or negatives may be 
submitted for consideration; transparencies 
may be mounted or unmounted; and color 
prints or proofs should be unmounted so 
as to facilitate mounting under matte and 
protective transparent surface.” 


“Framing” the Distant 
View 

A TELEPHOTO lens is not always the 
best one for recording the distant land- 
scape, for In some instances it is preferable 
to include part of the foreground — “fram- 
ing” of the distant scene through the use of 
trees, a hilltop or a road so arranged in the 
camera finder or ground glass that this fore- 
ground material is made to enclose or 
“frame” the view in the manner indicated in 
the accompanying illustrations. This is not 
only a practical device but, we submit, is 
interesting pictorially. The pictures shown 
are not the best examples of the idea we 
have in mind, hut they serve to make the 
idea clear. 

In pictorial arrangements of this kind, the 
foreground will often be in shadow, and 
that is really best in order to achieve depth 
and reality. If the shadows arc too deep for 
straight enlargement of the entire negative, 
it will be necessary to do some dodging in 


REDUCED PRICES 
DEVEIX)PING TANKS 

Noted for their fine Bakellte oonsiruction, 



PERPLEX equally suited for #127, 117, 120, 
828 aud 85 mm (24 frames) film. Only$8.05 
JUNOPLEX 

Small tank for #127 film, only.. .$5*25 

Modern Daylight Loading 
Developing Tanks 
Reliable and Safe in Operation 
BUPER-JUNOPLEX 

for #127 mm only $12.10 

SIMPLEX 

for #120 film only 814,S0 

8UPERKIN0 

for CVmtax. Letca, Retina, etc. . $20.S0 

EXAX 

Floating Photo Thermometerg 
Will fit any tank 

New — convenient — ^wlth patented features — 
these thermometers Indicate by means of 
easily visible colored markings normal tem- 
perature, as well as up))er and lower danger 
points. 

Available with either Fahrenheit or Celsius 
degrees. 

No. Ia, with paper scale . . .$ .88 

No. Ib. with glass scale ..$1.40 

MIMOSA AMERICAN CORP. 

488 FKlli Av*. Tl«w V.A, N. Y. 


The V. P. and Kine 

EXAKTA 



Today’s Leading Reflex 
Miniature Cameras 


in models taking x 

(V.P.) and 35mm — 1" x 1^/4" 
(Kine) pictures. 

Outstanding features: 

a Automatic shutter speeds 12 seconds 
to 1/lOOOth 

• Delayed action 6 seconds to 1/ 1000th 

• Interchangeable lenses 1/4.5 to f/1.9 
a Single lens prevents parallax 

• Price range $55 to $240 

Write for booklet SAX 

PHOTO MARKETING CORP. 
10 West 83rd St. New York, N. Y, 



Prsndtl# tlie difCani view-«*A 
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BRAND NEW! 

KODAK RniNA II 

II«r« Ig m nmw Eaatman 

mimiatttre whioh itivaa 

you m «hol«« of two 
•nastlfinat Ioum* . . . 

F*S ofidl F.2.8. Makoa 

S6 pktturaa on 88 mm. 

film. Hat Compur*Rap* 

Id abuttar. With F.2 
Iona and caao-— ildO. 

With F.2.8 lana and 

oa aw *8l 18. Bo among 
tho firat to own ono 
of thoae fine eam- 
oraa • . . order 

now! 


New 84> page catalog of ererythlng 
photographic for the amateur. Send 
for it today! No obligation. 

MARKS & FULLER, INC. 

in thmUmart o/thm Photograpkki indualrySine^ 1860 

SF- 1 1 KOCHiSTO, N. Y,, U. 8. A. 




^ 2 OUT Microsropea, BlnocuUm, KHdc 

Rules, DrawiUK Mcts. Oain«ra!i, Surveying. 
Medical and Scientific Instruments, Tools. 
Marine Kqulpment, Art Objects. Highest prices paid day 
shipment received Satisfaction guaranteed or shipment 
promptly returned 

ELllAN’8. 2300.8A Van Buran. Chleigo, llilnaia 


liSig!! 


irtuaklw. Prtper* to 
My plan. No pravloua 
. . emraoti Mbool 

iduMtkMi auffloioBt Hoad for fr«o 
jpokUt. “OpportunitlM In Photogra* 

AlilwfiMii ■pnoo 


MOl Mtchiin Ava. OMeago, IN. 



GMPHil 

CpUmS FOR ADVCRTISINQ 
ILLUBTBATIVE • PORTRAIT 
Residant elataas ORly. Ptr- 
•onal trainini by axpart la- 
itruotort. Individual Advanoa- 
mant. Finest Equlpmant. 
Write Oepartment 8A. 
lie8.MI0HIQANBLV0..0HICAQ0 




Want to been EXPERT 
PHOTOGRAPHER? 

Write for booklet about N. Y. T. 
method of^ Individual training, dam* 
PertpaW, Advertlalne. 
^dld and Matlen Pittura Phete- 
•tWf' money-making opportu- 
Fascinating hobby. Personal 
^Wtmdanoe and Home Study courses 
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Framing the distant view^B 


order to permit a greater exposure time for 
the distant view than for the foreground. 
This was the procedure adopted in the case 
of Distant View — B, in which the horizontal 
foreground detail as well as the tree at the 
right were “held back” during part of tho 
total exposure. 

A picket fence, a bench on a hill, a human 
figure, will often be useful in this connec- 
tion and in many cases much more effective 
and striking than a tree or hilltop. Whatever 
you may wish to adopt to bring about the 
“framing” discussed, wc believe this to be 
a valuable aid to the photographer seek- 
ing ways and means of photographing dis- 
tant views, yet retaining an impression of 
the viewpoint whence it is seen. 


Record Speed Films 

T he highest speed yet attained in film 
emulsions is claimed for three new films 
by the sponsors, Agfa Ansco Corporation. 
Two of the films are intended for the use 
of the gentlemen of the press, though there 
is nothing to slop the rest of us from try- 
ing them out, and the third is furnished in 
35-mm, 36-exposure spools for miniature 
cameras. The press films, Siiperpan Press 
and Super Plenachrome, are claimed to have 
a speed of from three to four times greater 
than present “super” types of photographic 
film, while the 35-mm film, called Agfa 
Ultra-Speed Panchromatic, has about the 
same speed. 

“This amazing gain in film sensitivity,” 
the company points out, “will mean an ad- 
vantage of to 2 full lens stops to the 
photographer, or a permissible shutter speed 
that is three to four times as fast as that 
previously necessary. . , , Press photogra- 
phers will find this extra speed extremely 
valuable in their work, for in some instances 
ordinary Mazda light or normal room Blumi- 
naiion will be sufficient for pictures.** 
These new films and particularly the 
dS-mm film will be useful in stage photog- 
raphy, candid camera work and und^ other 
conditions of relatively low Ulumiiuiitton or 
where speed is called for. 

^ jhL* 


The 35-mm film is available in a new 
type of 36-exposure daylight-loading car- 
tridge for the Leica and similar cameras 
and in a 36-expo8ure daylight loading spool 
for the Contax and similar cameras. 

The company claims that the film speed 
was attained without sacrificing such other 
desirable characteristics as keeping quality, 
clarity, proper gradation, and color sensi- 
tivity. Superpan Press is slightly faster than 
Super Plenachrome Press, particularly in 
artificial light. Both films are available in 
standard sizes. 

In addition to the 36-exposure roll, the 
Ultra-Speed Panchromatic may also be ob- 
tained in 27%-fool and 55-foot containers 
of film notched and tongued for easy divi- 
sion and darkroom loading in 36-expo8ure 
lengths, and in 100-foot lengths of un- 
notched film, 

A new development in connection with 
the introduction of Ultra-Speed may be the 
answer to the long-standing criticism of the 
35-mm film roll that it takes loo long to 
expose the full roll of 36 pictures and won’t 
somebody please do something about it. 
Agfa announces that the new film as \||dl 
as three other Agfa 35-mm films are obtain- 
able in 15-exposure darkroom loading 
lengths. The films are wrapped in black pa- 
per and sealed in aluminum containers and 
are furnished with tabs which provide easy 
loading in the darkroom onto the spool of the 
camera magazine. A SH-inch tongue on the 
other end of the film simplifies loading into 
tl^ camera. Besides Ultra-Speed, the films 
in which these new darkroom loadings are 
available include Superpan, a supersensi- 
tive panchromatic material; Finopan, a line 
grain panchromatic film, and Infra-Red, a 
film for special effects such as night scenes 
in sunlight. 


Developer for Increased 
Film Speed 

A FJNE'GRAIN developer for whidi con- 
trast, shadow detail, And liil) gradatfen 
are claimed In addition to increa^ estposure 
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Profitable Photography 
with the 

Miniature Camera 

By Edwin C. Buxhaum, A,R.P.S. 

B esides having a consider- 
able amount of fun with the 
miniature camera, making trick 
“shots,” art photographs, and the 
like, you can also use it for spe- 
cial paying work. This little pa- 
per-bound booklet of 72 pages 
tells not only how to make in- 
teresting photographs that are 
salable to news agencies or mag- 
azines but also gives many clues to 
the very large number of types of 
photographs that can be sold. For 
those who wish to mix profit with 
pleasure this booklet should prove 
most helpful.-*^|1.10 postpaid. 

Far sale by 

SCIENTIFIC AMERICAN 
24 West 40th St., New Vork, N. Y. 


speed for 35-mm film, is annmineed by the 
Edwal Laboratories. £dwsl-12 is the devel- 
oper. For pictures made between 9 a.m. 
and 4 p.M. the manufacturers suggest the 
use of the following daylight Weston and 
PhotoBcop-Scheiner ratings: 

Ta Daullakt To Mazda 




Photo- 


Photo- 

Weston 

ilt«OU 

Srlirincr 

Weston 

BCOP 

flriMiiifr 

Agfa Siiperpan 

64 

27 

40 

25 

DuPont Superior 

64 

27 

40 

25 

Eastman Super X 

64 

27 

40 

25 

Eastman S. S. Pan. 

40 

25 

24 

23 

Panatomlc 

40 

25 

24 

23 

Finopah . . 

32 

24 

20 

22 

Parpan 

32 

24 

20 

22 


These ratings refer lo bright sunlight. Be- 
fore 9 A.M. or after 4 p.m. or on cloudy, 
smoky, hazy days, the Mazda readings are 
recommended. 


Space 

T he sweeping atmosphere of space is de- 
picted photographically by contrasting 
a small object with a wide expanse of sea, 
land, sky, or similar area, llie white sailboat 
in “Alone” stands out prominently despite 



«AIone»’ 


its distance and therefore smallness, be- 
cause it is practically the only point re 
lieving the monotony of sky and clouds and 
water. Moreover, because it is so small the 
vast ness of sky and water is dramatically 
portrayed. 


The Gevirette Miniature 

J UST a handful — ^measuring 2% by 2 by 
3% inches — ^is the Gevirette, a new 
miniature in the popular price field, which 
lias been introduced by Willoughbys. An 
ever-ready case is available for the Gevirette 
at a proportionately low price. 

Considering the ptioe, the Gevirette has 
many splendid features to commend it to 
the amateur who wants a reliable miniature 
that he can carry with him on all occasions 
without the inconvenience of weight or bulk. 
Equipped with the fast Radionar F:2.9 
anastigmat lens and « Coropuir shutter per- 
mitting speeds from 1 second up to l/SOOth, 
as well as time and bulb, the Gevirette takes 
16 pictures size 1% by 1% hiohes on stand- 
ard No. 127 roll film. 'It is Wished in chrome 
and has an all-metal body covered with 

y 8 'i 8 ^ 
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nLMARUS ond 
FILMAREX 
ENLARGERS 

Filiimrex Model 0 for neg- 
atlveR 24x36 mm., 3x4 
cm.. 4*^x6 cm., and 6x6 
cm., with masks, con- 
denser, ruby focus Alter, 
precision construction, 
with 9 cm. Anastigmat 
F ;4.r> lens. Irlsdlaphra^ 

Fllmarex Model 0 with 
55 cm. Anastigmat F :4.5 
Iris diaphragm ^ $45 

Fllmarex Model 0 without lens but threaded 
for I.elca lenses . . $36 

Fllmarus for negatives 24x36 mm , or 3x4 cm. 
fine glass negative carrier, fitted with 55 mm. 
Anastigmat F:6.3 lens, focusing filter, con- 
denser. well made and nionnied on board. 
At only $27.50 

With F:4.5 Anastigmat $36.00 

11x14 Paper Holder with adjustable margin 

.. $4.05 

Fllmarex IL The last word In miniature en- 
largers. 35 mm. to 2V4x2^ with 2 lenses, 2 
sets of condensers, paper holder, etc. Out- 
standing value at $100.00 


BOOKS 

Lelca Annual by Henry Lester, $3.00 value 

$0.0B 

U. S. Camera 1937 $0.96 

Variety Arts for advanced art students. Splen- 
did nude studies. Postpaid $0.50 

1937 Photo Almanac and Picture Market 
Guide. Regularly $1.00 at . $0.30 


MIDGET MARVEL 

35 mm. Candid — precision 
built, one piece body . . . 
focuses lo 3 ft. Varlo shut- 
ter — F:4.5 Anastigmat 

$19.50 

With F:3.5 Anastigmat In 
Compur shutter — to 1/300 
sec. , $32.85 

Kveready case $4.75 


DOLUNA o 

A 35 mm. candid camera with automatic 
counter and film locking device, optical view 
finder, focuses to 4 ft. A precision instrument 
making 36 exposures 24x36 mm. with Certar 
Anastigmat F:4.5 lens, Varlo shutter $18.00 
Eveready case $5.00 
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POTENTIAL X ADMIHANCE 
“ CURRENT 

An alternating current with harmonic 
has the bifoliate formula: 

Potential X Admittance=Current 
for example: 

(2.84-h 12.8-f i 12.1— j 7.9) 
X(77-fh48— i44-j 54)/725 
=1.8*fh0.64-iU*fj0.1 
The expanded details of this calculation 
are: First, formation of partial products. 


A 

O 

M 

4+77* 

+2.S 

ROTH 

+h 12.8 

4TI AL 
+1 12.1 

-J7.9 

-f 215.6* 

-fh 985.6* 

+1931.7* 

-J6i8.3* 

I+h4l* 

+h 134.4* 


+i 580.8* 

-1 379.2* 

S-i4* 

ij iiijr* 


+48.4* 

-h31.6* 

®+J 84* 

-fj 151.2* 

+1691.2 

653.4* 

426.6* 


* divided hy 725 


Second, summation of partial products. 
(-i-215,6-f 614.4 +48.4+426.6) /725=1.8 
h (+985.6+134.4— 31.6^ -653.4) /725=h0.6 
i ( + 931.7—379.2—11.2+ 691.2 ) / 725=i 1.7 
j(— 608.3+580.8— 51.2+151.2)/725=:j 0.1 
Third, grand total. 

1.8+h0.6+il.7+j0.1 
These calculations show an application 
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“Calicel,** is cooled at between 10 and 40 
times its original volume. 

Caliccl, the announcement from the Celo- 
tex laboratories indicates, is expected to 
find wide use in noise correction for the 
monumental type of structure — railroad ter- 
minals, churches, theaters, school auditori- 
ums, and the like — ^where stone is essential 
for maintaining the decorative and archi- 
tectural scheme. 

The actual production of Calicel acousti- 
cal tile is like that of any standard floor or 
wainscot tile in that the aggregate is thor- 
oughly mixed with a time-tried mineral 
bonding agent, then molded with hydraulic 
I presses, after which it is cured or dried in 
kilns. The aggregate is unaffected by moist- 
ure and contains nothing that is food for 
rodents or vermin; also it contains no com- 
bustible material and is therefore fire resis- 
tant. A considerable range of color and 
texture finishes and designs has l)een de- 
veloped. 

Personal Impressions 
OF THE Elmira Meet 

S PACE will not permit us to give a full 
account of the Elmira glider meet which, 
moreover, was fully reported in the press in 
the matter of records, mishaps, prizes, and 
so on. But perhaps from the point of view 
of those interested in the glider art the per- 
sonal impressions of Earl R. Southee, one 
of the best informed men on gliding in the 
United States, will be of greater interest. 

This is what Mr. Southee told us, in brief: 
In design, performance, construction, and 
finish American gliders are now ahead of 
the German gliders. A great many of the 
American gliders arc entirely home-made. 
Young Americans have not lost Yankee in- 
genuity and resourcefulness and can achieve 
much in small shops of the home-equipped 
variety. Finally, Mr. Southee was greatly 
impressed by the fact that Messrs. Paul and 


nm 

Ernst SdiwdtBer, opwMtors of t PdeWtitt 
gaiAge, sumaged to pToduoo gii 
glider wldch embodies every reftoeitteiit of 
metal construction known to the art, in- 
cluding stressed skin, flush type livets, and 
so on. Our heartiest congratulations to these 
skilled and determined amateur builders. 
They have, done well in particular to dis- 
prove the fallacy of the statement that metal 
construction cannot be applied to gliders. 

The Schweitzer modd received third 
place In the Eaton design competition* and 
was second in the long utility ^ght Of the 
utility type, the Schweitzer glider has a 
•pan of 36 feet 4 inches and weighs only 
290 pounds empty. The wings are of mono* 
spar conatriiction with metal covered torsion 
leading edge and fabric covered rear sec- 
tion. The wings weigh three-quarters of a 
pound per square foot. The front of the 
fuselage is monocoque, and the rear a steel- 
supported tubular tail boom. 

The glider may be entered easily and the 
pilot enjoys unimpeded vision. There are 
landing wheels but it will be noticed how 
little aerodynamic projection they offer. The 
cabin is entirely enclosed in transparent 
plastic material, finely worked out in the 
design. We enjoy seeing originality and 
departure from Carman ideas in this art, 
although we have the utmost respect for 
what the Germans have done in this field. — 
A, K. 


Newspapers to Help 
Seaplane Landings 

I ANDING on “glassy’’ water, so calm 
^ as to be without a ripple, is a most 
difficult feat for a seaplane pilot, because he 
cannot tell the distance of the water within 
10 and sometimes within 50 feet. The diffi- 
culty is all the greater when the shore-line 
or horizon is obscured by fog or haze and 
there is nothing by which to judge height 
above the water. One way to meet the situa- 
tion IB to “stall’’ the machine; that is, to 
raise the nose to an angle well above the 
horizon and to let the machine land roughly 
and more or less at hazard. But this is not 
a reasonable way to land if long life is ex- 
pected of the hull bottom, which strikes the 
water with considerable impact pressure. 
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Two vj«wf of the Mercury, upper component of the Mayo compoeite teaphuie 




The News Letter of the Aero Insurance Un- 
derwriters gives a useful suggestion. The sea- 
plane pilot should come down to a low alti- 
tude and throw out a handful of newspapers. 
The newspapers floating on the water allow 
him to judge height. Another dodge is to 
throw stones and land by observing the 
ripples. Seaplane piloting calls for many 
such wrinkles in seamansliip and airman- 
ship.— /4. K, 

The Mayo Composite 
Seaplane 

F [>H achieving transatlantic flight on a 
ocitnmercial ^is, and securing pay load 
in apita of the huge amount of fud that has 
to be carried^ there have been proposed or 
tried the floating islands or aendromes; 
flil^t in the stratosphere; stops at the Ber- 
mudas and the Aaores; use of the shortest 
over-sea itmte between Newfoundland and 
Foynes Bjsy in Ireland; catapulting float 
seeplanes from the deck of a steamship; and 
the composite seaplane. 

the of the composite seaplane is due 
to hfiijor R, Ht Mayo of the Imperial Air- 
way% a man of great ability. A very large 
hott is to carry abft ^a moderately 
Since Ihe seaplane is to be 
laiitfielie4 or Sdeased from the flying boat 
when a considerable altitude bas been at- 
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tained, it should be perfectly safe to over- 
load the seaplane much more than would 
be the case if it were launched from a cata- 
pult since there might be “stalling*’ after 
the catapulting. The idea is simple in prin- 
ciple and success of operation is assured, 
but the construction of the composite air- 
craft has necessitated the most careful and 
complex engineering. 

The “lower component** of the composite 
seaplane is a four-engined flying boat simi- 
lar to the Short Empire boats, with a span 
of 114 feet and with a total take-off power of 
nearly 4000 horsepower. It calls for no spe- 
cial comment, except that it is a finely built, 
modern aircraft thoroughly capable of regu- 
lar independent operation. 

The lower component carries on top of 
its wing a stron^y built tower, on which 
the “upper component** is firmly mounted. 
One of the prineipal problems which had 
to.be overcome in connection with the de- 
sign of the dual aircraft was the mechanism 
lor interlocking the two planes during the 
take<off and release. The design evolved haft 
been Bubjected to mthaustive tests and there 
is not the slightest doubt that the mechanism 
will function adequately. 

The upper component has been teimed 
the Mercury and is g twin float sea^lgnc. 
with four engines with a maxiittuin butput 
of 1360 horsepower at 13,000 feet altitude. 
The engines arc of a type not known to 
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RADIO CITY STAR AND 
CONSTELLATION FINDER 

By James 5, Andrews, Official Astrono- 
mer — Observation Roofs, Radio City 

Not a book but a cardboard, printed, 
rotating device which automatically 
shows the stars as seen at any hour in 
the year. A help in learning tlie con- 
stellations, Similar devices have long 
been common but were rather expensive, 
possibly m part because the dials were 
coated with luminous radium salts. The 
present device is not radium coated. — 
60c postpaid. 
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American practice, being 16-cylinder air- 
cooled engines of H form built by Napier, 
The Bpan of the Mercury is only 73 feet and 
it has the moderate gross weight of only 
20,000 pounds. What is extraordinary is that, 
thanks to the extremely heavy loading 
(made possible by launching at altitude) of 
32 Ml pounds per square foot of wing area, a 
fuel load of nearly 10,000 pounds will be 
combined with full passenger comfort, a 
mail load of 1000 pounds and a range of 
3500 miles at a cruising speed of 170 miles 
per hour. This should be sufficient range to 
make the north Atlantic crossing even with 
a continuous head wind averaging as much 
as 60 miles an hour. 

During the climb prior to release, the 
lower component will be as lightly loaded as 
possible and both sets of four engines will 
be co-operating, so that enormous power re- 
serve will give a very rapid climb to the 
desired altitude. 

Some contrary arguments have been 
made: That it is easier and cheaper to oper- 
ate a catapult from a surface vessel; that 
passengers will not like being launched in 
any fashion; that the next size in flying 
boats will meet the challenge of non-slop 
Atlantic operation. Nevertheless, the plan re- 
mains very interesting and plausible. — A. K. 


HAIR WIRE 

^OPPER wire about the size of 
^ the human hair and totalling 
3,016,000,000 feet was required for 
constructing the coils of electric 
clocks in 1937 by the Telechron 
Company. This footage, if stretched 
out, would encircle ^e globe 23J! 
times. 


New York versus 
Baltimore 

T here is constant rivalry between New 
York City and Baltimore as to which 
will he the terminal of the transatlantic air- 
ways. During the summer and early fall, 
Pan American Airways has been operating 
from its temporary base at Port Washing- 
ton, Long Island, some 25 miles from New 
York City, For the winter months Pan Amer- 
ican is moving to the milder climate of Balti- 
more. Because the city of Baltimore has 


been so co-operative and far-sighted there 
has been a good chance hitherto that the 
terminal would be permanently located in 
the more southern city. But New York City 
is now meeting the challenge by an enor- 
mous extension of both the land and water 
facilities of the North Beach Airport, at a 
cost of 12,762,000 dollars. The extension will 
be completed well ahead of the World’s 
Fair, and the Sunrise Highway will connect 
North Beach with Triborough Bridge, with 
only a ten-minute drive from bridge to air- 
port. 

The plans call for a final area of 429 acres 
or four times the size of the present airport. 
There will be two administration buildings, 
one for land planes and one for seaplanes. 
The land plane building will be placed at 
the center of a semi-circular row of two- 
plane hangars; it will be fireproof, 304 feet 
long by 77 feet wide, with a semi-circular 
pavilion 175 feet in diameter on the side 
facing the field. A covered platform will run 
around this pavilion and extend out upon 
the roof of rectangular wings. A semi- 
circular public concourse, 80 feet in diame- 
ter, is to occupy the center of the building, 
lighted through glass-brick upper walls. 

The circular seaplane building adjoins 
the four-plane seaplane hangars forming 
four sides of a hexagon. The runways will 
be built with an asphalt or tar surface until 
the filled-in ground has settled, when they 
will be resurfaced with concrete. An air- 
plane taxi runway will make possible quick 
and easy transfer between transoceanic and 
transcontinental planes, A covered ramp will 
connect the landing dock with the central 
concourse of the seaplane building. 

The project is sound in its engineering 
and aircraft features, and gives promise of 
being highly satisfying to the eye. — A. K. 


Is Aviation Paying Its 
Way? 

A viation has now become a great in- 
1 , dustry and the above question is of 
considerable interest, but like many ques- 
tions in economic science, it cannot be an- 
swered definitely. Perhaps our readers would 
like to know some of the conflicting factors 
of the situation. 

Total airplane sales for 1937 amounted to 
something like 115,0()0,0(X) dollars; the “big 
eight*’ manufacturing companies (Douglas, 
Boeing, Curtiss Wright, Consolidated, Unit- 



OtiB ol the NchikmlitrRtiofi buUditigf to he buik m North Roach 




lANUARY • im 


SCIENTIFIC AMERICAN 


55 



ed, GJen Martin, North American Aviation, 
and Lockheed) did business ranging from 
half a million to 31 million dollars each, and 
have developed a highly profitable cxiKirt 
trade. But the margin of profit is only 9 
percent, leaving little reserve for leaner 
years and less successful designs. A tremen- 
dous handicap for our manufacturers of 
military and naval aircraft lies in the long 
elapsed time between the building of a suc- 
cessful experimental model and the final 
production orders. Naturally, the Army and 
Navy have to make sure by hmg service tests 
that the ships are just right, but in the 
meantime the expense of a “waiting’* and 
partially idle plant are overwhelming. Low- 
powered airplanes of the Aeronca and Tay- 
lor Cub type, for example, aic a bright sp<*t 
in the industry, and about 2000 of these 
small machines were delivered in 1937. 

On the transport side of the industry there 
is rapid and steady growth, with several of 
the major airlines doing an annual business 
of more than ten million dollars. So great 
are the expenses, however, over and above 
the simple elements of fuel, oil, and pilot’s 
pay, depreciation of equipment, communica- 
tion, aids to navigation, and innumerabh* 
other items, that the margin of profit is less 
than 1 percent, and the border line belwcf'u 
profit and loss is woefully thin. 

Since 1927 the country has invested in 
public financing of the aviation industry 
some 120,000,000 dollars. Total profits for 
1937 will be about 10,000,000 dollars. Then 
there is a large amount of capital which was 
invested before 1927, and important sums 
have gone into the industry privately, so that 
the real return on invested capital is rather 
slim. 

We will leave conclusions to our read- 
ers. — A. K, 


On Its Own “Bottom” 

O NE of the strangest freight shipments 
ever made in the United States re- 
cently completed its long journey from The 
M. W. Kellogg Company’s plant in Jersey 
City, New Jersey, to Whiting, Indiana. It 
consisted of four coking drums, the dimen- 
of which prohibited shipment by rail, 
stOimer, or barge* Careful check-up of 
bridge clearances, channel depths, and so on, 


proved the feasibility of launching the drums 
into New York Bay at Jersey City and 
towing them to Whiting by way of the Hud- 
son Kiver, the New York Slate Barge Canal, 
up Lake Erie to Detroit and on through Lake 
Huron into Lake Michigan to Whiting. 

As each drum was 60 feel long and 16 
feel in diameter, and weighed 175.000 
pounds, it was necessary to load them on 
special fiat cars at the Kellogg Plant for 
transfer to New York Bay, where they were 
lowered into the water. The immense di- 
ameter of the drums not only necessitated 
the entire suspension of all other railroad 
traffic while they were in transit from plant 
to dock, but it was also necessary to build 
special tracks within the plant and to cut 
special doors in the walls to permit their 
egress. 

The dimensions of each of these four 
drums are: Length 60 feel; weight 175,000 
pounds ; content 89(K) cubic feet ; wall thick- 
ness I'Hu inches. 


SIGNS 

A NEW night highway sign uses 
rhodium plating for its letters 
which shine when automobile head- 
lights strike them. Rhodium is used 
because of its qualities of high re- 
flectivity and non-corrosion. 


Snakes Used in Medicine 

S ERPENTS twain wreathed the staff of 
Aesculapius, classic patron of medicine; 
a brazen serpent upraised in the desert 
healed the stricken Israelites who only look- 
ed on it. 

How deeply entwined with medical lore 
everywhere and in all times is the subtle 
snake, Clifford H. Pope bears witness in 
his new book, “Snakes Alive.” 

We are used to hearing. In a superior 
sort of way, about the weird ingredients 
of native Chinese drug-messes, and so are 
not surprised to learn that the Chinese 
pharmacopeia includes snake “slough, skin, 
bile, flesh, fat and oil, head, eyeballs, eggs, 
and bones.” Yet “snake ml” is still a widely 
sold commodity in these Enlightened States 
of America — and it is usually faked at that ! 
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Federal seizure luid condemimtioa of ^at* 
tlesnake oil liniment’* that contained ’’little, 
if any, snake oil” is a matter of recent 
record. And in France a ’’treacle” of snake- 
ingredients survived as an official remedy 
as late as 1884. 

Two hundred years ago, a favorite En^ 
glish remedy for scurvy was “viper bread,” 
which contained powdered viper’s flesh and 
sarsaparilla, while for inducing a sweat 
physicians recommended “compound tinc- 
ture of vipers” which was declared very 
successful In the Great Plague of London 
in 1665. 

In 1685 Madame de Sivigne, one of the 
most cultured of Frenchwomen, recommend- 
ed vipers in one of her famous letters: 

“They temper, purify, and refresh the 
blood. But real flesh must be used, not the 
powder. Ask M. de Boissy to send you ten 
dozen vipers. . . . Take a couple every 
morning, cut off the heads, have them 
skinned and chopped up and stuffed in a 
chicken. Do this for a month, and then 
blame your brother if M. de Crignan does 
not become as well as we could wish him 
to be.” 


QUARTZ “PIPES” 

prOMES of the future may be il- 
luminated by a network of 
transparent quartz rods which 
transmit the light from a single 
bulb, suggests a scientist. The 
quartz rods would act as pipes, the 
light “flowing” through them as 
does water through an iron pipe. 
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Idle Land May Yield a 
Profit in Timber 

O NE of many examples of idle land which 
has been made to yield good returns by 
planting it to trees — and letting the trees 
grow into money — is in the files of the 
United States Forest Service. 

A New England farmer owned a three- 
acre sidehill pasture that was practically 
worthless. He set out 1400 seedling white 
pines on the liillside. Twenty years later the 
farmer died, and among his assets was this 
small tract of young pine. Much to her sur- 
prise, his widow was offered 300 dollars for 
the tract and sold it. About 15 years later a 
lumber company paid 1000 dollars for it. 
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Making Water Wet 

D espite Us universal reputation for 
wetness, water can be improved in 
this respect by the addition of what are 
called wetting agents. The applications of 
these materials which reduce the surface 
tension of water range all the way from 
fire extinguishing liquids, soaps, adhesives, 
insecticides and dust prevention to lead 
pencils and shampoos. 

Many chemical reactions useful in in- 
dustry are performed more easily, accord- 
ing to P. E. Hettinger in a recent article in 
Chemical Industries, by the addition of wet- 
ting agents to improve the contact between 
a water solution and an oily material. The 
effectiveness of fire extinguishers depends 
upon securing intimate contact between 
water and the combustible material. This 
is improved by the addition pf a wetting 
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agent. Adhesives stick tighter and spread 
more evenly if a small amount of wetting 
agent Is included in their composition. 
This may be included in the dry material 
or added to the solution. 

Wetting agents are necessary in practical- 
ly all agricultural insecticide and fungicide 
mixtures. By securing a complete wetting 
of the plant by the poison the effectiveness 
of the treatment is greatly improved. In- 
deed, some of the wetting agents used 
(lauryl rhodanate, for instance) are of 
themselves poisonous. Similarly, when the 
problem is to remove the insecticide from 
the fruit after It has served its purpose, 
wetting agents again make the task easier. 

Dust explosions in mines are minimized 
by the addition of small amounts of wet- 
ting agents to the water used to spray down 
the dust. Patents have recently been grant- 
ed to a German lead pencil manufacturer 
covering the inclusion of a wetting agent 
in the pencil leads to improve their proper- 
ties. Numerous shampoos avoid the use of 
soap by including a wetting agent which 
leaves no residue on the hair. 

Among the most important of the modern 
synthetic wetting agents are alcohols made 
from the acids of fats and their sulfuric 
acid derivatives as well as a number of sul- 
furic acid derivatives of coal tar and petrol- 
eum products. — D. H. K. 

Tiny Ball Bearings, 

Size of Pin Head 

T iny, precision ball bearings are now 
being manufactured in Switzerland, re- 
ports Science Service. In overall size, in- 
cluding the ball race, they are no longer 
than the head of a pin. They can be sub- 
stituted for jewel and plain bearings in all 
forms of clockwork, motors, delicate mach- 
ines, and sensitive measuring apparatus. 

They are particularly useful for aviation 
instruments because they can withstand 
shock and vibration better than jewel bear- 
ings. Tests on the reduction of friction ob- 
tained have been made for comparison with 
jewel and plain bearings. The ball bearings 
have an extremely low coefficient of friction 
BO that only approximately the same force 
is required for starting as for running. 

The smallest ball bearings now available 
(1.5 millimeter diameter) have three balls 
and the larger ones have eight. It is claimed 
they operate satisfactorily up to 10,000 revo- 
lutions a minute. Only 15 percent as muck 
oil is needed for lubrication as is required 
for plain bearings, so that they do not need 
lubrication for years in a small unit. The 
machined accuracy of the bearing is plus 
or minus 1/10,000 of an inch. 


Untasteurized Milk 
Still Consumed by 
More Than Half of 
United States 

M ore thu on« half of the 123,000,000 
people in the United States are still 
consuming potentially dangerous raw, or 
unpasteurized, maH^et milk even thou|^ the 
public health importance df milk pasteuri- 
zation has long been established, lames 
A. Tobey, prominent New York health «x<^ 
pert, recendy tedd the annual convantlon 
of the InternatiDnal Association ot Milk 
Dealers. Only about 47 percent cl Ae fluid 
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milk :prodltto«d in this oowitry i$ ptiteuriaed. 

**lii 1936 there were 12 epidemics o( mUk* 
borne diteatet in the United States^ involv* 
ing 1547 cases of preventable diseases, and 
28 tmnecessary deaths, as reported by the 
United States Public Health Service,** said 
Dr. Tobey. **In every instance these unfortu* 
nate outbreaks of typhoid fever, septic sore 
throat, scarlet fever, and other communi- 
cable diseases were caused by infected raw 
milk of low grades. The only gratifying 
feature about these epidemics is the fact 
that the number is less than the country’s 
average for the past 10 years, indicating a 
gradual improvement in the small town and 
rural milk supplies in which most of these 
outbreaks occur. 

**Although the organized medical pro- 
fession, as represented by the American 
Medical Association, stronidy advocates pas- 
teurization, many individual physicians do 
not seem to realize the signihcance of this 
necessary process. In some parts of the 
country, education of the professional man 
in this respect is as much needed as is 
education of the presumably more ignorant 
layman. 

*The opinion was once prevalent, and is 
not yet wholly dispelled, that pasteurization 
is merely a corrective for an impure milk 
supply. Today that idea is a delusion, for 
pasteurization is not, and is not intended to 
be, a substitute for sanitation in milk pro- 
duction. The process renders a clean milk 
safe and helps to guarantee its purity, but 
it does not in any way obviate the neces- 
sity for an original milk supply of high 
quality. 

“Another common delusion has been the 
erroneous idea that pasteurization exerts an 
adverse effect upon the nutritive properties 
of milk. Actually, however, milk that has 
been pasteurized by modern methods is 
virtually equivalent in food value to raw 
milk.” 


ELECTRIC EELS 

P LECTROPHORUS electricua, 
^ the electric eel, can produce up 
to 500 volts. A baby eel only eight 
inches long can produce a voltage 
equal to that used for electric lights 
in the home, while one a yard long 
can produce the higher voltage 
mentioned above. 


“In the Full of 
THE Moon” 

R ural folklore the country over de- 
clares that moonlight has some sort of 
effect on crop growth. Whether it is stimu- 
lating or depressing depends on the local 
variation of the superstition. Certainly the 
actual effect — if there is any — ^must be 
small, but plant physiologists have not been 
absolutely sure that it might not exist. 
When all the factors that inffuence plant 
growth are considered, it becomes very diffi- 
cult te assign any values to this one factor. 

Some elements of the problem have just 
been attacked in experiments with the ef- 
iecta of polarized light on plants conducted 
in the Division of Radiation and^ganisms 
of the Smithsonian Institution. The results 
are reported in a paper prepared by Dr. 
Earl S, Johnston. 
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Moonlight is “polarized sunlight** reBect- 
ed from the surface of ikit earth's satellite. 
That is about the only qualitative difference 
between moonbeams and sunbeams that 
science can easily put its ffngers upon. 

Dr. Johnston experimented with oat seed- 
lings, measuring the quantitative effects of 
the two forms of light on two fundamental 
phenomena of plant life. One was photo- 
tropism, the tendency of a plant to bend 
toward a source of illumination. Thus, a 
sunflower “follows the sun.” 

This behavior is explained by the finding 
that growth is slightly inhibited on the 
illuminated side. The tip of the plant bends 
in the direction of least growth. Thus a 
measure of the amount of phototropism in- 
duced becomes a rather delicate meas^'re of 
the growth-inhibiting effect of different 
wave bands and intensities of light. 

The other was carbon-dioxide assimila- 
tion. The basic phenomenon of plant growth 
is the capacity for taking carbon dioxide 
out of the atmosphere and making use of 
it, through the fundamental process of pho- 
tosynthesis, in the formation of carbohy- 
drates (sugars and starch), which are the 
food substance of the plant itself, as well as 
the basis of all life. 

A plant’s carbon-dioxide assimilation ca- 
pacity has been found to vary quite mark- 
edly according to intensity, wavelength, and 
time of illumination. 

If a difference could be found in either of 
these processes dependent on the polariza- 
tion of light, some basis might be estab- 
lished for the supposed lunar inffuence 
found in folklore. 

Dr. Johnston used polarized and non- 
polarized light in carefully balanced 
amounts from one electric lamp and tried to 
“balance’’ their effects. He found no differ- 
ence whatsoever, he reports, within the 
limits of experimental error. If there is any 
difference it must he sought in relation to 
some other factor in plant growth, or to 
some quality in moonlight other than polar- 
ization. 


Allot Radium Bombs 

T O avoid danger from the radiations of 
radium, it has been customary to keep 
this element in heavy lead bombs which 
confine the radiations. Recently a new alloy, 
half again as heavy as lead, has been formed 
of tungsten, nickel, and copper, which is 
more efficient than lead for this purpose 
and thus permits smaller bombs to be used 
safely. The new alloy has a tensile strength 
higher than that of mild steel, resists cor- 
rosion, and takes a high polish. Other uses 
for it are in balancing crank shafts of racing 
cars, gyroscopes, and other rapidly rotating 
parts. — D. H. K. 


Heart Disease Strikes 
Doctors Twice as Often 

H eart disease is much commoner 
among doctors than bankers or any 
other occupational group. The reason is to 
he found in the heavy strain under which 
the doctor or surgeon constantly labors, 
explains Dr. Harry L. Smith of the Mayo 
Clinic. 

What is a crisis foif the banker or the 
business roan is more or less a routine for 
the doctor. The physician’s and, especially, 
the surgeon’s daily responsibilities are near- 
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ly « intense as those of the ^e" 

there is a run on his bank. This is Dr. 
Smith’s explanation of the fact that physi- 
cians suffer so much more frequently from 
coronary sclerosis than do persons in other 
occupations. In fact, this type of heart dis- 
order is sometimes called the disease of 

doctors,” , ^ 

Recently Dr. Smith made a comparative 
study of the incidence of coronary scIctosis 
among physicians, bankers, lawyers, cler^- 
men, laborers and farmers who came to the 
Mayo Clinic. About 300 men in each of 
these occupations were examined; their 
average age was approximately the same. 
Coronary sclerosis occurs among doctors 
twice as frequently as in any other occupa- 
tioii, his study showed. It occurs four times 
as often as it does among laborers and 
farmers and about twice as often among 
hankers, lawyers, and clergymen as among 
laborers and farmers. 

Stress, strain, and worry are called pre- 
disposing causes of this disease, whic i 
figures hardly at all among the manual 
laborers and is highest among those who do 
mental work. 

In partial explanation of his findings, 
which are reported in the Journal of the 
American Medical >lssociafio/i. Dr. Smith 
declares: ”A physician^s schooling is long 
and intensive compared with that of the 
average banker and business man. A doctor 
has used up a great deal of nervous energy 
by the time he has finished school. The 
nature of his work is much more strenuous, 
for oftentimes the responsibility of life it- 
self is on his hands. A physician’s routine 
work, which includes ordinary obstetric 
cases with complications, broken legs, severe 
cardiac diseases, scarlet fever and diptheria 
among children, and pneumonia among the 
aged, and the responsibility of the surgeons, 
which is probably greatest of all, is actually 
or nearly as intense as that of the banker 
when there is a run on his bank .” — Science 
Service. 


1 SELL PATENTS 

H you wish to add New Products to your line, 
or have a good Patent to sell, wt.tc me- 

CHARLES A. SCOTT 

EstahlUhod lliOU 

j77J SA G«r»on Av«^ Roch— ft, N. Yt 


STEREO-MIRROR 


art and beauty aid 

This SCIENTIFIC MIRROR gives t bril- 
liant, uniformly enlarged image of 
picture or photograph, with an aatounding 
perspective. Pictures and Photographs can 
be thoroughly studied, understood and en- 
joyed— they appear almoat life-1 ke. Unex- 
celled for a aurprisingly clear view of the 
entire face, top, back and sides of the head. 
A Unique Gift. 

Price ^J2.25 (for a short time) 
Send for LeeSet 

NU-MIRROR COMPANY Rrldseport. Conwseticut 
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To teBt abrasive resistance 


the specimen through approximately 50 
wear cycles per minute and ordinary mate- 
rials have a range of 100 to 2000 wear cycles 
(2 to 40 minute test), depending on tfieir 
durability. The life of the abrasive wheels 
averages better than 50 tests, depending, of 
course, on the type and durability of the 
materials tested. 

The toughness and adhesion test assembly 
with standardized tungsten carbide lipped 
cutting tool determines the dig resistance, 
toughness, and adhesion of enamel finishes. 
The special contour blade removes the 
enamel coating down to the metal specimen 
plate under a loading indicated on the' 
scale beam. Toughness or dig resistance is 
rated by the load required to drive the tool 
completely through the coating. Poor ad 
hesion is indicated when the enamel chips 
away from the specimen plate as the sharp 
edge of the tool shaves through the coat- 
ing. The continuity of the shaving i»eled 
off is also an indication of the elasticity of 
the enamel finish. 


^Don't-Snore" 

Dtvict for snoTsrs and mouth-brsathers. $1.00 
^•fpaid. Satisfaction or money back. 

af N. THAXLY Co., Wathington, D. C. 

For Lists of Manufacturers 
Minimuin Cbarge« $1.00 

WRITE TO , ^ a 

SCIENTIFIC AMERICAN 
24 West 40tli Stre®t, New York, N. Y. 


Abrasion-Testing of 
StIRFACES 

H ow long will the finish on a product 
withstand wear and abuse? How does 
a competitive product check with the claims 
of the salesman and with the material one 
manufacturer is now using? These and other 
questions of a similar nature are vital in the 
determination of what paint, lacquer, or 
metal plating should be used in finishing a 
product. They may be answered by abrasion 
testing the surface with the Taber Abraser 
which has been developed by the Taber In- 
strument Company. 

As shown in an accompanying illustra- 
lion, the Taber Abraser is a light, compact 
inslrumenl. It gives a numerical wear rat- 
ing to the tested specimen in terms of “wear 
cycles.” The mechanism consists mainly of 
a power driven specimen holder, a reset 
counter, two ball-bearing pivoted pendulum 
arms, on which are mounted wheels made 
of a special resilient abrasive composition. 
The wheels are offset relative to the center 
of the specimen holder, resulting in a unique 
criss-cross abrading action as one wheel 
rubs from the inside of the wear pattern 
outward and the opposite “wheel from the 
outside inward. This rubbing action is com- 
parable to the wear materials receive under 
actual service conditions. The motor drives 


Heat Treated 
Phosphate Fertilizer 

T he rale of cooling of heat-treated phos- 
phate rock after its fluorine content has 
been removed by calcining with steam affects 
the availability of its plant food content. If 
treated phospate rock is cooled quickly the 
proportion of its phosphoric acid content 
available to plants may be almve 90 per- 
cent, whereas if it is cooled slowly its phos- 
phate content may largely return to an in- 
soluble form which plants cannot use.— 
D. H. K. 

High Temperature 
Electric Furnace Element 

A n electric furnace element capable of 
. operating at 3000 degrees# Fahrenheit, 
was recently exhibited under operating con- 
ditions in Pittsburgh. The element has been 
developed by Dr. Paul Schwarzkopf, a fa- 
mous pioneer in powder metallurgy, in his 
laboratories at Reutte, Austria. The makers 
claim that such elements, after operating 
4400 hours at a temperature of 3000 degrees, 
Fahrenheit, have shown no evidence of de- 
terioration. As a result of tests made in 
Europe, the element appears to be resistant 
to hydrogen, oxygen, hydroca»boii» and sul- 
fur and its combinations, The element holds 
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out much promise of being used in air, neu- 
tral, reducing and oxidizing atmospheres, in 
vacuum, or even in sulfurous atmospheres. 
It should, therefore, be suitable for use in 
glass and ceramic furnaces, as well as in 
the metal industry. 

if the element has all the characteristics 
claimed for it, it will open a much larger 
field for the use of industrial furnaces and 
might in time even be used in the electric 
kitchen stove, where it would give the elec- 
tric stove the quick cooking characteristics 
of the gas stove. The present tests, however, 
will be confined entirely to the use of the 
new element in industrial furnaces. The ele- 
ments now in use in electric furnaces can 
not reach higher temperatures than about 
2400 degrees, Fahrenheit, and have certain 
disadvantages which the new element does 
not seem to have. 

Deep Wells RfiPLACE 
Rain Dance 

T he rhythmic clank of the drilling rig 
is successfully displacing the tomtom of 
the rain dance as a means of getting irriga- 
tion water for the sun-cursed desert lands 
at Acoma Pueblo, New Mexico, reports the 
Department of Interior. 

Ancient legends, telling of a fertile land 
watered by springs, in the present site of 
the desert farms of the PuebJos, gave the 
engineers a hint of possible underground 
water. Early failure by the drillers seemed 
to disprove the ideas, but on the advice of 
the older Indians, engineers drilled a well 
1500 feet deep, in a site chosen by the 
tribesmen. 

Seven hundred gallons a minute of pure, 
soft water gushed forth to prove that the 
Indians were right in their advice. After 
this preliminary success, more than 180 
wells were drilled to a depth averaging 500 
feet. 

With a co-operation strangely in contrast 


to the wars of only a few generations ago, 
Indians are doing much of the work on 
drilling these wells, and by agreement with 
the Indian Service, they will bear the cost 
of maintaining the wells and ditches and 
operating the pumps. 

These wells may soon usher in a new era 
in Indian agriculture, lifting it from sub- 
marginal in character to profitable, and 
making Acoma Village self-supporting 
again, as it was in the distant past before 
the coming of the white man. Water, to the 
Indians of the arid southwest, is as impor- 
tant ae'the “black gold” petroleum of the 
oil fields; it spells, in fact, life itself. — 
Science Service. 


Steel Production 

T he United States continues to lead the 
world in steel production. Figures pub- 
lished in Steel Facts show that our produc- 
tion more than triples the second country 
on the list, and for the first six months of 
1937 was 41.9 percent of world production. 
The tabulation follows: 


Country 

Year 1936 

% of Jst 
6 Mos. 
1937 
Total 

United SlalcM 

47,768 

41.9 

Germany 

18,856 

13.5 

Russia 

16,083 

12.3 

Great Britain 

11,785 

9.1 

France 

6,595 

5.5 

Japan 

4,945 

4.1 

Belgium 

3,125 

2.6 

Italy 

2,291 

1.5 

Luxembourg 

1,950 

1.9 

Czechoslovakia 

1,535 

1.6 

Poland 

1.123 

0.9 

Canada 

1.078 

1.0 

Sweden 

964 

0.8 

Estimated Other 

3,902 

3.3 

Estimated Total 

122,0(K) 

ioo;o 


CURRENT BULLETIN BRIEFS 

(Bulletins listed ss being obtsinsble through Scientihc Americsn can be supplied only by msil) 


Microscope Equipment for the Amateur 
is a 20-page pocket size booklet which 
describes and illustrates not only micro- 
scopes and such equipment as lamps and 
micro projectors, hut also gives some details 
regarding microscopy as a personal hobby. 
Prices are quoted on the microscopes and 
equipment. Write for Bulletin 138 A, Sci- 
entific American, 24 West 40th Street, New 
York City— 3 cents. 

Directory of Materials tells where to buy 
iron, steel, and non-ferrous alloys, plastics, 
and other nonmetallic materials as utilized 
in the design of machinery of all types and 
sizes. It lists 336 trade-named materials em- 
bodying 654 different alloys. Nonmetallic 
materials show 113 trade-named types with 
18 individual grades. Machine Design, Pen- 
ton Building, Cleveland, Ohio . — 25 cents. 


Modern Plastics, Handbook and Catalog 
Number, Volume 15, Number 2, contains 
a comprehensive series of articles on various 
types of plastics, together *^ith advertising 
that is equally as interesting as the text. 


The section on product development covers 
the automotive, aviation, and electrical 
fields. 342 pages, profusely illustrated. 
Breskin & Charlton Publishing Corpora- 
tion, 425 Fourth Avenue, New York City . — 
$ 2 . 00 . 


Refrigeration, a textbook for home study, 
is a multigraphed booklet that illustrates 
and describes the operation of the various 
types of modern refrigerators and gives 
hints regarding the correction of troubles 
that may be encountered. This is an ideal 
booklet for those who arc sufficiently me- 
chanically-minded to want to know some- 
thing about the operation and repair of 
household refrigeration equipment. Write 
for Bulletin 138B, Scientific American, 24 
West 40th Street, New York City. — 50 
cents. 


Pertinent Questions and Answers Con- 
cerning Dusts is especially concerned 
with those dusts that contain free silica and 
cause the disease of the lungs known as 
“silicosis.” The text is in question-and-an- 



IMFROVCS YOUR APFEARANCE iOO% 

^it’Uve that healthy 

TAN 

that Men and Women Admire! 

I T'S the first impression that counts! Get 
that healthy, vital appearance that opens 
the door to success! Many a man has lost 
his big chance because his tppearaoM didn’t "click”. 
Social as well as business success depends on your 
looks . • . and the pale, weak, pasty-looking chap 
won't a« to first base. ^ 

Now a daily "sun bath” in the privaoj of your own 
home, will keep you looking like a Million Dollars 
fooling as physically fit os you look/ 

LOOK SUCCESSFUL— SUCCESSFUL! 

■ A good, healthy coat of tan has a surprising effect 
on your appearance. Salesmen find their sales actually 
increase after they have acquired a real bronze tanl 
And you will become more popular, for women, 
too, admire that healthy outdoor lookl 

IMPROVES HEALTH AS WaL AS APPEARANCE! 

■ Frequent exposure to the ultra-violet rays of the 
sun tones up the entity system, stimulates the body 
into energy and vitality, increases gland activity, 
builds up resistance to colds . . . and aids in clearing 
up many skin diseases. 

4 TIMES AS POWERFUL AS SUMMER SUN! 

■ Vou know what a glorious tan your skin would 
acquire if you could spend an hour every noon 
sun-bathing. The Health Ray Sun Lamp has been 
tested by the well known Electrical Testing Labora- 
tories of New York. Their report indicates that this 
Inexpensive Sun Lajap gives the tame amount of 
beneficial ultra-violet rays in 15 minutes in your 
home that you would get In one hour’s exposure 
to the mid-summer sunT 

INEXPENSIVE HEALTH INSUHANCE 
FOR EVERY MEMBER OF YOUR FAMILY 

■ Build up 
resistance 
and vitality. 

Insure your- 
self against 
illness the 
suoshineway! 

FULLY GUARANTEED! MAKE THIS FREE TEST! 

Test this lamp at our expense NOW! Compact, easy 
to use, tested and approved ... it it yours tor 7 days 
FREE trial! Thh gonnino carbon-arc lamp, fully 
guaranteed by The Health Rav Mfg. Co., Inc., 
Deep River, Conn., will be one of the greatest health 
investmenu, you ever made. 






OR, 


•Rc« 

I I 


1 00 DOWN PAYMrNT BUYS IT' 


HR^TN RAY Mra.eOH INO. 

431 Bm SlTMt, Om» RIvm-. Coaii. 
lOheea aelew for free IHeretere er 9mm temal 
O Send full details of FREE trial offer. 

O Send Health Ray Lamp at once. 1 enclose 1 1. 
In 7 days 1 will either pay 16,95 or return 
the lamp and receive my dollar back. 

Name ... 

Address . 


*K«Mf iflAT ’ 


Copinigfat 1887 Health Kay |iig.Oo..lna..l)aap River, Gena. 
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TRADE MARKS 

AND 

UNFAIR 


COMPETITION 

By ORSON D. MIJNN 

A Trade Mark is an intan- 
gible asset of a business, yet 
its actual value may grow so 
large that it becomes the very 
foundation on which depends 
the whole structure of the 
business. Because of this fart, 
every business man should 
have available such informa- 
tion on trade marks as will 
enable him to judge with a 
fair degree of accuracy the 
desirability of any mark 
which he may be consider- 
ing. 

Here, in one handy vol- 
ume, written in non-legal 
terms, is a simple yet com- 
prehensive interpretation of 
the Federal statutes and the 
body of common law relat- 
ing to trade marks and un- 
fair competition. 

Price 91.00 pontpaid 

Published by 

SCIENTIFIC AMERICAN 

24 We$t 40Ui St., New York, N. Y. 


8wer form and tells something about the 
various types of dust and how they may be 
filtered to eliminate dangers. Mine Safety 
Appliances Co., Braddock^ Thomas and 
Meade Streets, Pittsburgh, Pennsylvania,—^ 
Gratis. 


Railway Literature Fur Young People 
lists books, booklets, and periodicals on 
railroad transportation subjects suitable for 
boys and girls ranging up to advanced high 
school age. Association of American Rail- 
roads. Transportation Building, W ashing- 
ton, D. C. — Gratis to school superintendents, 
teachers, and librarians. 


Cameras and Film for Amateur Use de- 
scribes and illustrates a line of reasonably 
priced cameras, shows some of the work that 
can be accomplished with them, and gives 
hints that will be of interest to photogra- 
phers in general. Write for Bulletin 138C, 
Scientific American, 24 West 40th Street, 
New York City. — 3 rents. 


Smithsonian Institution Annual Report 
for 1936 is a book containing 23 out- 
standing scientific articles reprinted from 
different sources and bearing on astronomy, 
northern lights, radioactivity, low tempera- 
tures, evolution, gorillas, bats, birds, aerial 
photography, petroglyphs, and other gener- 
al scientific subjects. Superintendent of 
Documents, Washington, D. C. — $1.50 


American Beer and Ale, A Handbook of 
Facts and Figures, gives the answers to 
many questions about beer and ale which 
could not otherwise be found without con- 
siderable research. The chapter headings 
give the scope of the book ; Definitions, His- 
tory and Development, Raw Materials, Pro- 
cesses of Production, Health and Modera- 
tion, Production and Consumption, Taxes 
and Allocation, and Brewery Employment. 
United Brewers Industrial Foundation, 21 
East 40th Street, New York City. — Gratis. 


The Microscope is an attractive new jour- 
nal of microscopy and photomicrography, 
published monthly and suitable for the 
serious amateur. Arthur Barron, Ltd., 20 
look's Court, Cursitor Street, London, E. C. 
4, England. — 12 shillings yearly. 


Clear Reception is a folder which deals 
specifically with the suppression of back- 
ground noise in radio receivers. It tells how 
such noises reach the receiver and how they 
may he slopped either at the set itself or at 
the noise source. Write for Bulletin 136D, 
Scientific American, 24 West 40th Street, 
New York City. — 3 cents. 


Oil Burners for Home Heating discusses 
the various types of burners now on the 
market and particularly the question of 
obsolescence. Almost any questions that oil 
Imrner buyers may ask regarding burners 
and their efficiency are discussed. Circular 
406 of the Bureau of Agriculture, Superin- 
tendent of Documents, Washington, D. C . — 
5 cents (coin). 


Gardex “Soil-Flow” Tools is a new cat- 
alog that will turn your thoughts toward 
next Bpring*s gardening operations. It de- 
scribes and illustrates a line of gardening 
tools that are new in conception. The use 


of these tools is daitned not only to he 
easier on the gardener, but to produce bet^ 
ter results with less work. Qardex, Inc., 
Michigan City, Indiana^^Cratis. 


Agfa Formulas for Photographic Use is 
a helpful booklet for the serious-minded 
amateur photographer who does his own^ 
finishing. It includes various types of film 
and paper developers, short -stop baths, 
hardening baths, and fixing baths. It also 
covers reducers, intensifiers, and toning so- 
lutions, as well as two types of desensitixers. 
This is obtainable at photographic dealers 
or from Agfa Ansco Corporation, Bingham- 
ton, New York. — Gratis. 


Industrial Tire Handbook has been de- 
signed to point out ways to save money 
on intra-plant and industrial hauling, and 
to tell how to lower costs and speed up plant 
operations by using the proper rubber-tired 
wheels on material handling equipment. A 
simple test described in this booklet can 
be made by any user or prospective user to 
show how rubber-tired equipment can re- 
duce abrasive wear on floors, as compared 
with steel wheels. Another section is de- 
voted to a description of wheelbarrow tires. 
Write for Bulletin 138E, Scientific American, 
24 West 40th Street, New York City.- 3 
cents. 


The Railway Handbook, 1937-1938, com- 
piled under the direction of the Editor of 
The Railway Gazette, is a collection of data 
regarding the railroads throughout the 
world. It gives the history of many of the 
more prominent lines and shows tables of 
figures on railway mileage, electrification, 
longest railway tunnels, speed records, 
Diesel equipment, and so on. The Railway 
Publishing Company, Ltd., 33 Tothill Street, 
Westminster, London, S. W. 1, England . — 
Two shillings and sixpence. 


Condor Compensated Belis is a new il- 
lustrated four-page bulletin describing 
the reasons for compensating rubber belts 
and giving the principle on which they are 
designed. Engineering data essential to the 
proper selection, application, and super- 
vision of belts is also included. The Man- 
hattan Rubber Mfg. Division, Passaic, New 
Jersey, — Gratis. 


Aluminum Paint, its Uses and Applica- 
tion, is of particular interest to the man- 
agements of various types of plants and 
factories, inasmuch as it deals largely with 
the use of aluminum paints not only to pro- 
tect plant walls, water tanks, structural 
steel and so on, but also to increase the 
light»<e8ecting ability of walls and hence 
the general lighting of an interior. Home 
owners will also find much of value, as a 
portion of the booklet is devoted to uses of 
aluminum paint as a priming coat on wood- 
en surfaces such as the exterior of buildings. 
Write for Bulletin 138F, Scientific Ameri- 
can, 24 West 40th Street, New York City.-— 
3 cents. 


RCA Research and Development is a run- 
ning story of the work that is being done 
by the Radio Corporation of Amerioa in the 
devdopment of the art of oommitnicatioti* 
Radio Corporation of America, 3d Hockefel- 
ler Pkaa, New York Cityr^rdfi*- 
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LEGAL HIGH-LIGHTS 

Patent, Trade Mark, and Related Legal Proceedings That 
May Have a Direct Effect on Your Business 

By ORSON D. MUNN, LL.B., Sc.D. 

New York Bar 
Editor, Scientific Americ#fi 


Strict Construction 

N ormally the monopoly granted by a 
patent is not restricted by the exact 
language of the claims, and the claims are 
construed so as to cover equivalent striic- 
turcs. Thus where a claim of a patent 
specifies that certain elements are fastened 
together by means of a screw, under normal 
conditions a pin or a rivet is considered to 
be the equivalent of the screw. A different 
situation arises, however, where, during the 
prosecution of a patent application, a 
patentee avoids a rejection of the claim by 
inserting an express limitation in the claim. 
The limitation which is thus inserted in 
order to obtain the allowance of the claim 
is considered to be essential and cannot be 
disregarded after the patent has been issued. 
To disregard the limitation would be to con- 
fer upon the patentee a monopoly which the 
Patent Office had expressly rejected. 

In a recent case before the Circuit Court 
of Appeals for the Tenth Circuit, involving 
infringement of a patent on apparatus used 
in the pumping of deep wells, the Court 
found that the claims of the patent were 
not infringed because the alleged infring- 
ing device omitted an element which had 
been inserted in the claims in order to 
secure their allowance. In this connection 
the Court stated: 

“Where an applicant is compelled by re- 
jection of his application to narrow his 
claims by the introduction of a new element 
in order to secure the patent, he is bound 
by the narrowed claims and cannot subse- 
quent to the issuance of the patent broaden 
them by dropping the element which he is 
thus required to include.” 


Interchangeable 

I N the absence of limitations of the type 
referred to under “Strict Construction,” 
a liberal interpretation is given to a patent 
and a patentee is not restricted to the ap- 
paratus disclosed in the patent. This is ex- 
emplified by a recent suit for patent in- 
fringement involving electric clocks operated 
on public lighting circuits. In a clock of 
this character any failure in the electric cur- 
rent causes the clock to stop, and when the 
current is resumed the clock again begins 
to operate, with the result that the time in- 
dicated is often inaccurate. The patent in 
suit relates to an indicator which operates 
upon the failure of the electric current. The 
indicator shown in the patent in suit con- 
sists of a pendulum normally held out of 
sight hf means of a solenoid. Tl^e pendulum 
and solenoid are so arranged that when the 
(Current falls the pendulum swings into view 
due to tha atlraction of gravity, thereby giv- 


ing visible notice that the time displayed 
by the clock is not accurate. 

In the suit under consideration the de- 
fendant also employed an indicator operat- 
ing upon the failure of the electric current. 
Instead of depending upon the attraction of 
gravity to cause the indicator to shift into 
view, however, the defendant employed a 
spring. It was contended by the defendant 
that since he employed a spring instead of 
depending upon the attraction of gravity his 
clock did not infringe the patent. The Gxirt 
rejected this contention, however, and held 
the defendant's clock to be an infringement 
of the patent, and in tliis connection stated • 

“The force of gravity and a spring, when 
they accomplish the same result in substan- 
tially the same way, have long been regarded 
as typical equivalents. Indeed, the inter- 
changeable use of weights and springs is the 
stock illustration for equivalents.” 


Without Precision 

P ATEN1' law is not an exact science and 
it is often difficult to answer questions 
relating to this subject with mathematical 
precision. 

The rules of law relating to patents ap- 
pear on the surface to be relatively simple 
and understandable. The principal difficulty 
arises in determining which rule to apply 
to a given state of facts. This difficulty fre- 
quently arises in connection with the ques- 
tion of whether a new combination of old 
elements is a patentable invention. 

In a recent Federal Reporter appear two 
decisions of different United States Circuit 
Courts of Appeals which contain statements 
that appear to be in conflict. One decision 
states: 

“Combining old devices into a new de- 
sign does not amount to a new invention. 
Putting the lint flue under the ginhoiise 
floor involves only mechanical judgment. 
The conclusion we reach is that the patent 
is void for want of invention.” 

In this case the Court appears to say that 
a combination of old elements dues not 
amount to invention. 

In the second case the Court had the fol- 
lowing to say: 

“It is true that Tily selected the essential 
elements of his combination, such as the 
dies for cupping or corrugating the material, 
and tags to be pinned, the guide slots 
through the dies as a pathway fpr the pin, 
and a rudimentary pin driver from the prior 
art, but if the result was novel and useful 
it was not unpatentable.” 

In the second case the Court held that 
a combination of old elements was a patent- 
able invention. 

Actually there ii no conflict between the 


two oases. The general rule is that a com- 
bination of old elements does not amount 
to invention where the elements operate in 
their usual and expected way to produce 
the expected results. A patentable invention 
does arise, however, from a new combination 
df old elements where the elements acting 
in co-operation with each other produce an 
unexpected, new, or improved result. In the 
first of the two cases referred to above the 
Court was of the opinion that the elements 
did not produce, in combination, an un- 
expected, new, or improved result, and 
accordingly the patent was held to l)e in- 
valid. 

In the latter case the Court was of the 
opinion that an unexpected, new, or im- 
proved result did flow from the new com- 
bination of old elements and the patent was 
held valid. 


Private Code 

A CABLE or telegraphic code may be 
protected by copyright according to a 
recent decision of a United States Circuit 
Court of Appeals, 

The plaintiff in the suit had prepared a 
cable and telegraphic code which he had 
published in hook form and copyrighted in 
1912. The plaintiff had originated some of 
the phrases in his code and others he had 
selected from previous codes and then com- 
piled them in alphabetical arrangement. 
The Court held that the copyright was 
valid both as to the portions compiled from 
previous codes and as to the portions origi- 
nated by the plaintiff. In this connection the 
Court slated: 

“Both the phrases, so far as they were his, 
and the arrangement were proper subjects 
of copyright.” 

The defendant published a similar code 
and the Court found that portions of the 
defendant’s code had been copied from the 
plaintiff’s copyrighted code. The defendant 
was adjudged to have infringed plaintiff’s 
copyright and plaintiff was awarded statu- 
tory damages of 5000 dollars and also coun- 
sel fees of 2750 dollars. 

This case illustrates an interesting aspect 
of our copyright law; namely, that a court 
has the power to award counsel fees to the 
prevailing party. 


Octane Rating 

T he term “Hi-Octane” has been refused 
registration as a trademark for gasoline 
on the grounds that it is descriptive of a 
type of gasoline. 

A prominent distributor of gasoline ap- 
plied for trade-mark registration on the term 
“Hi-Octane” and after it was refused by 
the Patent Office an appeal was taken lo the 
Court of Customs and Patent Appeals. This 
Court sustained the Patent Office, pointing 
out that the prefix “hi” means high and that, 
accordingly, the term was equivalent lo high 
octane. By reference to a number of tech- 
nical and trade journals the Court showed 
that high octane was used in designating a 
type of gasoline, and that accordingly it was 
purely descriptive. For this reason the Court 
held the mark was not registrable. 

It is interesting to note that in the course 
of its decision the Court referred to the 
Scientific American for August, 1932, which 
contained an article on octane rating of 
gasoline. It was partially on the basis of 
this article that the registration was refused* 
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THE ADVANCING FRONT OF 
SCIENCE 

By George W . Gray 

A LITTLE army of only 100,000 men, 
in a world of 2,000,000,000, or one 
human being in 20,000, is the army of sci- 
enlists who are advanc- 
ing like a forest fire 

across the No-man’s- 
land of ignorance and 
darkness and rapidly 
changing the face of 
the world we live in. So 
George W. rapid is the advance 

and SO varied the ter- 
rain that but few, even among the army of 
scientists themselves, can survey or even 
comprehend the whole scene. Mr. Gray, 
the author, is one of a mere handful of 
writers who are not professional scien- 
tists but who have the breadth and depth 
of insight into all the fields of science 
to report intelligently the great pano- 
ramic advance. Because of past per- 

formances in which all sensationalism 
and overstatement have been avoided, 
he has the entree to all the laboratories 
and scientific institutions, also the full 
confidence of the scientists to the extent 
that they personally co-operate with him 
in seeing that his interpretations are not 
mere passable approximations of truth. 

This latest book of his is strictly a re- 
pcirter’s job; he sweeps the whole horizon 
of science from astronomy and physics 
and chemistry to biology and its branch- 
es. He avoids mere retelling of encyclo- 
pedic facts and concentrates on what is 
news, and it is truly remarkable how 
much news he has embodied in this 
book. In any field it answers with a 
wealth of description the question, 
“What are the scientists doing now?” 
No wonder it is a Scientific Book Club 
selection; it deserves to be; and, in fact, 
if it does not turn out to be the whole 
year’s best scientific book this reviewer 
will invite its author to luncheon and 
eat a copy of it without salt or sauce. — 
$3.20 post paid.— 4. G. I. 


THE MODEL RAILROADER 
CYCLOPEDU (1937) 

Edited by A. C. Kalmhach 

A FIRST quick glance through this 
volume is enough to make one real- 
ize what it is about the hobby of model 
railroad building that fascinates so 
many thousands of people. Here we 
have many pictures of the puffing giants 
of Ibe rails and a great many simplified 


drawings for the use of those who wish 
to make miniature models of some of the 
latest designs. Steam engines, freight 
and passenger cars, electric locomotives, 
and electric trolley cars are shown in 
these drawings. In addition, there arc 
construction diagrams for gate towers, 
tool supply houses and all the appur- 
tenant equipment to make a complete 
model railroad. Cloth cover $2.15 post- 
paid; paper cover $1.65 postpaid. — 
F. D. M, 


DYKE’S AUTOMOBILE AND GASO- 
LINE ENGINE ENCYCLOPEDIA, 
18th Edition 

By A. L. Dyke 

T his old reliable standby of the me- 
chanically-minded automobile own- 
er, as well as of the repair and service 
man, appears this year with several new 
sections. Among these is a discussion 
of automotive Diesel engines, including 
44 illustrations. There have also been 
added 24 pages of revised 1937 specifi- 
cations for passenger cars, trucks, trac- 
tors, buses, two-cycle outboard engines, 
and motorcycles. There are 1242 pages 
in the main section of the book and 70 
pages of addenda. It is safe to suy that 
this is the one book that gives a thorough 
background of knowledge in all automo- 
tive subjects . — Clothf $0.50 postpaid . — 
A. P. P. 


PORTRAITS OF THE IRON HORSE 
By Otto Kuhler & Robert S. Henry 

A BRIEF, compact, popular account 
of the evolution of the steam loco- 
motive, from 1831 to date. It contains 
numerous pen drawings of the evolving 
types. — $2.15 postpaid. — A. G. 1. 

CHINA AT WORK 
By Rudolf P. Hommel 

A n author who obviously knows his 
^ mechanics describes in detail and 
at considerable length (366 large pages, 
535 photographs taken on the spot by 
himself) all the tools and implements 
such as have been used by the Chinese 
people for thousands of years — their 
shop tools, tools for procuring food, mak- 
ing clothing, building, and for enabling 
transport, all in vast detail and variety. 
The effect of reading this splendid book 
is as though a man thoroughly familiar 
with China took the reader on a shop 


tour of the interior and showed him the 
plain people at work at all their trades. 
Some of the tools are decidedly surpris- 
ing and, from some of them, Occidentals 
might obtain valuable pointers. The 
Chinese do not like to be photographed, 
an objection they extend even to their 
tools, and thus the feat of getting these 
Intimate photographs was remarkable; 
they even object to the measurement of 
their tools, and so the author had secret 
marks on a cane used slyly for that pur- 
pose. This reviewer spent many fasci- 
nalt^d hours over this biK)k. — $5.25 post- 
paid. — A. G. /. 

PHOTOGRAPHY AND THE ART OF 
SEEING 

By Marcel Natkin 

W HEN you leai'h the point where 
you can “see” a photograph befiuc 
you actually release the shutter, you have 
gone a long way toward being a success- 
ful amateur photographer. “Seeing” a 
photograph is an art that can be ac- 
quired; the author has here attempted 
to teach the reader how. Photographs of 
examples are reproduced and the ac- 
companying short but explanatory text 
will aid any photographer who has ever 
sensed the fact, in the darkroom, that 
he has completely missed a scene that 
should have been a masterpiece of 
photography. — $3.70 postpaid. — A. P. P. 

GIANT LINERS OF THE WORLD 
By Alan L. Cary 

M arine hobbyists will love this 
book. It begins with an introduc- 
tory statement of some length and then 
shows pictures, silhouettes, and simpli- 
fied deck plans of 60 of the largest of 
the world’s mercantile ships. With each 
photograph and silhouette are given 
complete data as to the dimensions, the 
power, the service, passenger capacity, 
and a brief discussion of some of the 
structure details. As a reference book 
of fact concerning these 60 vessels, 
it is quite complete. — $2.65 postpaid. 
-F.D.M. 

ENGINEERING GEOLOGY 

By H. RieSy Prof. Geology ^ Cornell Uni- 
versity and Thomas L. Watson, late State 
Geologist of Virginia 

A mong books published in this coun- 
- try this one is unique: it is the only 
text on engineering geology. It is a splen- 
did one. This is the newly revised and 
fifth edition of a solid work that has be- 
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mme a standard. It is a large b«M)k — 750 
pages, 271 illustrations. It covers rocks 
and rock minerals, rock structural fea- 
tures; rock-weathering and soils; sur- 
face and sub-surface waters; landslides 
and land subsidence; wave action and 
shore currents in relation to coasts and 
harbors; lakes and engineering; eco- 
nomic bearing of glacial deposits ; geol- 
ogy of reservoirs and dam sites; build- 
ing stone; limes, cement, and plaster; 
clay and clay products ; coal ; petroleum 
and gas; road foundations and materi- 
als; ore deposits; historical geolog)'. 
This is seen to be a complete sweep of all 
aspects of the science of geology but 
with a very preponderant emphasis on 
the practical and engineering aspects. It 
might therefore be termed “the practical 
man’s geology,” since any practical read- 
er would find its contents as useful as 
the engineer. Either as a book to read or 
study, or as a reference book of lasting 
value, it contains a vast amount of infor- 
mation otherwise obtainable only from 
a whole collection of books,- -$5.25 post- 
paid. — A. C. /. 

FAMILIAR FLOWERS OF FIELD 
AND GARDEN 

Hy F. Schuyler Mathews 

Y OU no doubt have* often puzzleel 
about the identification of some in- 
formal flowers which you have seen in 
a small garden or during a ramble 
through the woods. The probabilities 
are that you will be able to find those 
flowers in the pages of this book, drawn 
in life-like manner and described in 
easily readable text. The arrangement is 
by months so that a running story is 
presented of flowers in the sequence in 
which they meet the attention. The text 
is supplemented by a systematic index 
of the names, colors, and localities of 
familiar flowers of the United States. In 
this, a revised edition of an older work, 
the author has included much material 
that brings the text thoroughly up to 
date. — $2.65 postpaid — A. P. P, 

WEATHER ELEMENTS 

By Thomas A, Blair, Senior Meteorolo- 
gist, U. S. Weather Bureau; Associate 
Proj, Meteorology, University of Ne- 
braska 

A TEXTBOOK of elementary mcteor- 
ology presenting, concisely and sys- 
tematically, an introduction to the sci- 
ence of meteorology in its present stage 
of development. The atmosphere; meth- 
ods of observing temperature, pressure 
and the wind; also moisture, sunshine, 
visibility, and upper air conditions; so- 
lar radiation and its effects; condensa- 
tion of water in the atmosphere; inter- 
relations of temperature, pressure, and 
wind; the general and secondary circu- 
lations and lesser disturbances; weather 
forecasting; world weather; climate; 
electrical and optical phenomena; the 


work of the United States Weather Bu- 
reau — these are the chapter heads, and 
the whole science is thus seen to be 
swept over. The treatment is such that 
any person of average intelligence 
should have no trouble with it. It is an 
odd fact that this is the first textbook of 
general meteorology written and pub- 
lished in the United States in just 25 
years. It should similarly occupy the 
foremost position for a long time to 
come. — $5.20 postpaid. — A. G. 1. 


THE BIRDS OF AMERICA 
By John James Audubon 

F or the first time, about one hundred 
years after their first publication, Au- 
dubon’s extraordinarily beautiful paint- 
ings of the birds of America are collect- 
ed in one volume. Five hundred plates 
in the original colors of the paintings 
include 435 illustrations from the origi- 
nal “Elephant Folio” and 64 additional 
ones from the 1840 edition. With each 
plate is given a brief discussion of the 
range, habitat and identification char- 
acteristics written by William Vogt, edi- 
tor of Bird Lore, who also wrote the in- 
troduction. This is one of the most beau- 
tiful books that has come to our atten- 
tion for many a day. Plates reproduce 
the original colors faithfully by deep- 
etch offset lithography, each on a sep- 
arate page 9 by 12% inches. The vol- 
ume, bound in attractive, strong buck- 
ram, is slightly over two inches thick 
and weighs, packed in its wooden ship- 
ping box, 1^2 pounds. — $13.00 postpaid. 
—F. D, M, 


THE PROFESSIONAL ENGINEER 
By Esther Lucille Brown 

A gain we can announce a book of 
^ value to those contemplating en- 
gineering as a profession. This small 
monograph is general in scope, giving 
a picture of engineering as a whole 
rather than the technical details and re- 
quirements of any particular branch. 
The engineer’s place in our economy, 
what is required of him, and what the 
future holds for him are broadly cov- 
ered here. — $0.85 postpaid. — F. D, M. 

PHOTOGRAPHIC AMUSEMENTS 

By Frank R. Fraprie and Florence C. 
CrConnor 

I N this, the eleventh edition revised 
and enlarged, of a popular book on 
photography that has had a wide sale 
through many years, the authors have 
included a large measure of new mate- 
rial The subject matter covers so many 
kinds of trick works with the camera 
that it is impossible to list them all 
However, when we say that it treats com- 
posite photography, invisible portraits^ 


photomontage, bas-reliefs, and freaks, 
we have given a general idea of the cov- 
erage. Leafing through the volume we 
find double portraits, two-headed dogs, a 
surrealist nude, portrait playing cards, 
and so on. To the photographer who is 
looking for the unusual to attempt with 
his camera, this book will open up 
whole new worlds to conquer and will 
give him a new concept of photographic 
possibilities. — $3.70 postpaid. — A. P. P* 

MAN, BREAD AND DESTINY 

By C. C. Furnas, Associate Professor of 
Chemical Engineering, Yale University, 
and S. M. Furnas, Formerly Instructor 
in Nutrition, University of Minnesota 

T he story of man’s food — what it does 
to you and why. Energy, quantity, 
body fuels, vitamins, health, stamina, 
diet and mentality, dining well, digesti- 
bility, germs, cook books, economic as- 
pects of eating, the future of food — these 
sample items give an idea of the content. 
This book is all dessert — such fascinating 
reading, when the usual run of cut-and- 
dried fare found in food and diet books 
was expected, that this reviewer, who is 
ordinarily cynical about the science of 
diet, and eals whatever he finds on his 
plate, missed a meal to read it. There is 
“come hither” in the literary style of this 
book. --$3.15 postpaid. — A. G. /. 

AMERICAN STANDARDS OF 
WRITING 

By Robert C. Whit ford and James R. 
Foster 

T hat writing is definitely related to 
talking, reading, observing, and 
ihinking is a fact that cannot be refuted. 
Thus, in order to achieve a style of writ- 
ing that will be acceptable to the general 
reader, it is necessary for the would-be 
author to study not only what he may 
consider to be the art of writing, but 
also the art of these four other methods 
of obtaining or exchanging information. 
In an endeavor to instil the fundamen- 
tals of writing — structure, style, diction, 
exposition, and so on — the present book 
has been prepared. It will be invaluable 
to anyone who ever has occasion to write 
anything, whether it be conventional 
business letters, short articles for the 
local newspaper, or comprehensive and 
well-knit articles for magazines. The 
first part of this book consists essentially 
of a series of instructions. The second 
part is a handbook of current usage of 
words and phrases that often are mis- 
used. — $2.15 postpaid. — A» P. P. 
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Two Pagea of Photographs that Depict the Various Stages in 
the Design and Construction of a Mammoth Amphibian Airplane 

Pulsating Stars — By Henry Norris Russell, Ph,D, 

When Stars Pulsate in Brightness, Chanaes are Taking Place 
on an Enormous Scale. What Really Happens and Why? 

Harmonious Hormones — By Morris Fishbein, M,D, 

The Mystery of the Endocrines Has Been Largely Solved. As s 
Result, Many Cases of Glandular Imbalance Can be Corrected 

Protection for the Public — By Senator Royal S. Copeland 

The Definite Need for New Food, Drug, and Cosmetic Laws is 
Strikingly Illustrated by Many Cases of “Legal Murder 

Identification by the Teeth — By Edward J, Ryan, B.S,, D.D.S, 

A Universal System of Recording Dental Characteristics 
Would be of Greet Value in Both Criminal and Civil Cases 
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OILED copper water tubing from the Bridgeport Brats 
^ Company’s automatic machinery, illustrated on our 
cover, hat advantaget over rigid copper pipe. There it a tav- 
ing of tpace in both thipptng and ttorage; the piecet may be 
handled with eate on the job. Standard lengtht of tube, from 
20 to 60 feet, are coiled in a flat ’^pancake.” Thete flat coilt 
are then annealed to that, tlightly toftened and ductile, they 
may be readily uncoiled and fitted to the thape or contourt of 
in^vidual inttallation requirements. 
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50 Years Ago in . . . 





(Condensed From hsues of February ^ 1888) 



CANAL— “The indefatigable de Leasepa has been forced to take 
a backward Btep in the conatruction of the trana-iathmian canai. 
Finding the work far from complete and hia capital approaching 
eahauation, he haa determined to conairucl the canal for the prea- 

enl with locks Thia ia by no meana to be interpreted as an 

abandonment of hia original project of a canal without locks. Bu 
as a source of revenue, it ia abaoliilely essential that the canal 
should be in receipt of tolls. Without receiving an income at an 
early date, the work may have to be abandoned.” 

VOLAPLK— “For some years past, and much more frequently of 
late, there have been references in English and Continental jour- 
nals to the Volapiik, world’s speech, or universal language, and it 
would seem as if in some quarters there is a growing inclination to 
take its pretensions seriously.” 

LOST SPECIES— -“Those species of North American birds termed 
‘lost* and excluded from many of the lists in consequence, are at 
present of considerable interest to many ornithologists, both from 
the fact that a thorough search may, at any time, reveal the ex- 
istence of some one, and that within the last few years two at least, 
the great auk (Plaiitis irnpennis) and the Labrador duck {Camp- 
tolaimus labradonus) , are believed to have become abstilutely ex- 
tinct.” 

POUGHKEEPSIE BRIDGE— “This structure, now under process 
of erection by the Union Bridge Co., of importance both as a monu- 
ment of engineering and as a link in the railroad system of the 

Eastern Stales, is rapidly approaching com- 

plction The cantilever has been utilized 

as far as possible. Pin fastenings have been I 
used in the more important truss work, and 
small members have been employed. Almost 
all the riveting was done in the shops, and 
the eye bolts, struts, and chords were de- 
livered on the ground ready to be put at 
once in place without delay. . . . The river 
is crossed in five spans, involving the plac- 
ing of four piers in the channel. The clear opening of the spans 
varies from 500 ft. to 521 ft. 6 in., with 130 and 160 ft. head room. 
... On each of the two piers nearest the shore, four sets of steel 
rdlers, 3 inches by 3 feet 6 inches, and twenty four in a set, carry the 
ends of the anchorage trusses and of the cantilevers of the east and 
west spans. These allow for expansion and contraction under 
changes of temperature.” 

ELECTRICAL TYPEWRITER “This apparatus, which fulfills the 
functions of a typewriter at -- 


any distance from the key- 
boardf consists of a type 
wheel, which contains the 
letters of the alphabet, nu- 
merals, and stops. The rota- 
tion of the type wheel is 
effected by means of inter- 
mittent currents transmitted 
from a commutator under 
the control of a pianoforte 
keyboard acting on propel - 
ment pallets carried by the 
level* suspended over an 
eledtro-magnet ... Ink is sup- 
plied from an inking wheel.” 


GAS FUEL— “The American Manufacturer says that Mr. Jacob T. 
Wainright, a well-known metallurgical engineer of Pittsburgh, Pa., 
has succeeded in making pig iron with natural gas as fuel.” 

NO SOCKS— “The experiment, begun some time ago in the Ger- 
man infantry, of doing away with socks and keeping the foot sold- 
iers* feet well greased, has proved thoroughly successful. To say 
nothing of the economy of the plan, the men march easier, and, 
generally speaking, show few blisters.** 

GAS LOCOMOTIVES— “For some lime . . . experiments have 
been quietly conducted by Gen. Supt. W. W. Worthington and the 
General Master Mechanic of the Fort Wayne, Cincinnati A Louis- 
ville road, with a view to the transportation of natural gas in tanks, 
for use in heating and lighting cars and for fuel in the fire box of 
the locomotive. The experiments have been successful enough to 
warrant the hope that the time is soon to come when the public 
will be able to ride on smokeless and cinderless cars.” 

ELECTRIC CARRIAGE— “The dog cart represented in the ad- 
joining engraving was built by Messrs. Peck, coach builders of 

■ Brighton, and is driven by an Immisch motor 
of % horse power type. The current is sup- 
plied by 16 E. P. S. accumulators, which at 
the normal rate of discharge are good for a 
six hours* run. . . . The motor at present em- 
ployed weighs 40 pounds, though it is scarce- 
ly large enough for the work it has to do. 
The experiments so far made have resulted in obtaining valuable 
data as to the tractive force required for vehicles on roads of vari- 
ous kinds. . . . With a load of two persons a grade of 1 in 30 can 
be surmounted.” 

ALUMINUM— “Works for the manufacture of sodium by the 
Caslncr proOtess and its conversion into aluminum under the 
process of Mr. James Webster are now being erected by the Alum- 
inum Company, of St. Mary Axe, London, at Oldbury, near Birm- 
ingham. ... By this process the cost of sodium is reduced from 4«. 
to Is. per lb., and of aluminum from 60s. to less than 20s« per lb.** 

SOCIAL LIGHTS— “The ballroom of Mr. Ogden Mills’ residence, 
69th Street and 5 Avenue, was lighted by means of the New 
York Isolated Accumulator Company*s storage batteries on Mon- 
day night, 16th ult. The occasion was a ball and house warming, and 
a largo assemblage of the leading members of New York society 
were present. The ballroom was brilliantly illuminated by sixty 
16 candle power lamps.” 

'' CAST GUNS— “In Europe 

all Iwge cannon are 

AND NOW FOR THE FUTURE wrought or built up, but we 

(HBtwymes hold the keys to life and death, by Barclay Moon are trying the experiment of 

Newman casting the steel gun whole, 

(CStreamlining pUnt. fpr brtttr «riculturd cr®p*, by «•«*»> » much che.p« «ttd 

^ o expeditious process. 

UChin. P>on^«d in invention, but not In modwn Kience. PUuburgh, and to aU ap- 

Why? By Rufus Suter. pcarances it Is a success but 

C[Photo-engraving now produces oilcloth, textiles, wall-paper, tested* 

by Philip H. Smith. Should it stand the test of 

(OBngineers are converting the Everglades into a land of ’ trlak, it will mark ft 00^ 
promise, by R. G. Skerrett, advantage in the tnkkltiK ef 

'greftt guns.” 
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You buy contacH wllh mauy poo|»lo whon you buy loll Tolo- 
phono torvieo. Your own poriHeulor tolopkono eon bo eonnoetod 
to proetleolly ony othor tolophono In tho Unitod Stotof and to 93% 
of oil tho toiophonot In tho wholo world. You can uto as much 
or os littio of this sorvleo as you want, any tlmo and at low cost. 

BILL TBLKPHONS STSTBM 

•►rii# fl9ur* 19,000,000 It for «io Uniftd only. Tho fofol bMomoi 

35,000,000 whon you odd fho doonoot tolophono connoetiono of tho Boll Syrtom. nB w 




TREND OF DESIGN TT OW best adequately to perform all necessary func- 

IN AIRCilAFT CARRIERS ^ tionft on aircraft carriers is the unceasing concern 

of the naval architect. From the time the old collier 
Jupiter was converted into our first mobile flying field 
Langley f there has been some difference of opinion re* 
garding the placement of navigation and fire control, 
defensive guns, and smoke stacks. Consequently, Ranger 
was at first planned without an 'Ueland*' but a small one 
was added. One important thing that bad been learned is 
that carriers must be designed as such from the keel up. 
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General view of the sulphur derricks at Grande Ecaille to 
bring sulphur to the surface by means of the Frasch system 


The sulphur plant with sulphur storage vats right 
center. Background shows marshy nature of terrain 


An Industry on Stilts 


industrial City on Useless Tidal Marsh . . . Over 
35,000 Piles Support 326,119 Tons , . . Difficult 
C<»nstruetion Job in Mud . . . Unique Features 

By HOMER S. BURNS 

Superintendent of Construction, Freeport Sulphur Company 


I ITERALLY huspended in air on 35,^ 
j 854 pilings, which vary in length 
from 40 to 80 feet, an industrial 
community weighing approximately 652,* 
238,000 pounds has been erected on what 
a few years ago was considered a useless 
tidal marsh of the Mississippi River 
delta. This unusual industrial and en- 
gineering feat was accomplished by engi- 
neers of the Freeport Sulphur Company 
in consultation with the J. F. Coleman 
Engineering Company, of New Orleans, 
and the J. G. While Engineering Cor- 
poration of New York, for the mining of 
sulphur at what is now Grande Ecaille, 
Louisiana. 

No chapter in the story of sulphur— 
from its first recognition more than 4000 
years ago, to the development of extraor- 
dinary processes for its extraction, such 
as the Frasch hot-watcr method — is more 
interesting than the story of this achieve- 
ment in placing several million dollars’ 
worth of necessary modern equipment in 
a geographical location which contrib- 
uted absolutely nothing to the mechani- 
cal aspects of the undertaking. Today 
this plant in operation produces heavy 
tonnage of sulphur^ helping greatly to 


steady supplies of this element which is 
widely used in scores of industries. 

The Grande Ecaille salt dome is in 
Plaquemines Parish, Louisiana, 10 miles 
west of the right descending bank of the 
Mississippi, 45 miles below New Orleans, 
and within four miles of the Gulf of 
Mexico. The terrain is a low, flat, unin- 
habited area of marsh land, intersected 
by innumerable shallow lakes and bay- 
ous. Except for salt grasses, the region is 
devoid of vegetation and presents an un- 
obstructed expanse to the vagaries of the 
winds. 

I N July, 1929, prospecting began in this 
bleak, forsaken .area — but for oil, not 
sulphur. The land was owned by three^ 
oil companies and one of these was dele- 


gated to do the test drilling. In addition 
to finding oil, the drills brought sulphur 
cuttings to the surface from a depth of 
1500 feet and more. 

The Freeport Sulphur Company 
acijuired the sulphur rights to these 
swamp lands in 1932, and prospecting 
was begun immediately. In addition to 
prospect drilling, a torsion balance sur- 
vey was made under the supervision of 
Dr. Donald C. Barton of Houston, Texas, 
to determine the size, depth, and con- 
figuration of the cap-rock area. 

While these two methods indicated 
that there were large quantities of sul- 
phur in the area, there still was no way 
of knowing, without vast expenditures 
for plant and equipment, that sulphur 
could be mined at a profit. It was initial- 
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Thouifttidt of pilot drivon into the morthot at Grande BcaiUe form the fotmda* 
tiont for all plant structures. On these, concrete mats were built to support piers 


]y estimated that the coat would amount 
to millions of dollars and subsequently 
the actual expenditures boosted the final 
costs well over 6,000,000 dollars, which 
was the original estimate. 

In the face of pessimistic opinions on 
the possibility of a plant being built on 
an almost submerged swamp, the com- 
pany executives decided that the under- 
taking was worth the risk. Almost im- 
mediately after this decision was reach- 
ed, actual construction work got under 
way. 

The first difficulty to be surmounted 
was the job of transporting material to 
the swamp area. While the salt dome is 
within ten miles of the Mississippi, there 
were at that time no practical means of 
transportation to the location. It was 
necessary, therefore, to ship materials 
from Harvey, opposite New Orleans, 
through the Harvey Canal to Little Bara- 


taria Bayou, on through Big Barataria 
Bayou, Bayou Dupont, Dupree Cut, Cut- 
ler Bayou, Bayou St. Denis, across Bara- 
taria Lake into Lake Grande Ecaille and 
thence to the dome, a distance of 70 
miles. As the lakes and bayous were 
shallow, the barging not only was costly, 
but exceedingly hazardous. 

The next difficulty to be overcome 
was the horde of insects which added 
greatly to the discomfort of the men. 
This obstacle was overcome by erecting 
airplane propellers on automobile mo- 
tors and blowing the insects out of the 
area. 

The sites for the power plant and 
auxiliary buildings were marked off 
away from the dome area to insure free- 
dom from the surface subsidence which 
was expected to result from the extrac- 
tion of sulphur by the Frasch system. 

During the prospecting period and 


FEBRIMIlt * 1«il 

after site locaHons had been sdecsteiL 
the engineering department of the sul- 
phur company prepared and stiidi<>d 
several tentative plans for ecjuipping the 
property. The chief difficulty lay in the 
selection of the proper foundations. 
After exhaustive tests, the plan adopted 
called for heavy reinforced concrete 
mats supported by piling for the founda* 
tions of the buildings, and hydraulically- 
made fills for the vat foundations and 
mining area. 

Port Sulphur, a site on the Missisaippi 
River accessible by train and highway, 
was purchased as the supply base. From 
Port Sulphur to Grande Ecaille, a canal 
100 feet wide, nine feet deep, and ten 
miles long, involving the movement of 
2,000,000 cubic yards of dirt, was built 
to facilitate movement of supplies to the 
dome. 

With transportation simplified, mate- 
rials began to move into Grande Ecaille 
by the hundreds of tons. Piling totalling 
2,126,301 linear feet, or 403 miles, was 
shipped in ; and other shipments includ- 
ed 4,000,000 board feet of lumber; 200,- 
000 linear feet of pipe from four inches 
to 42 inches in diameter; ten miles of 
33,000-volt power line; five miles of 
2300-volt; 15 miles of telephone line; 
9102 tons of structural steel ; 586 tons of 
roofing, siding, sashes, and doors; 5832 
tons of material and machinery; 19,206 
tons of concrete; and 6757 tons of 
wooden buildings. 

More than 8,300,000 tons of dirt were 
moved, either in building canals or for 
fills, about half with dipper dredges and 
the remainder pumped by hydraulic 
dredges. 

F 3UNDATION conditions in the 
Mississippi Valley have been found 
to vary considerably, usually improving 
as the river is approached. Soil condi- 
tions where pressures up to 1200 pounds 
per square foot could be used were en- 
countered in various places, while at 
others it was found this loading would 
produce prohibitive settlement. Because 
the soil has virtually no supporting pow- 
er a short distance from the river, it was 
decided that structures of any magni- 
tude would have to be supported on pil- 
mg. During driving and loading tests, 
it was found that no stratum existed 
sufficiently close to the surface to be of 
valu^lor supporting the piling and that 
only the friction l^tween the soil and 
the piles could be depended upon. 

During driving of the piles it was 
found that the upper 45 feet of soil offer- 
ed practically no resistance, the piles 
almost always penetrating this depth un- 
der their own weight before a blow was 
struck. It was also noted that in spite 
of the soft character of this soil, it had 
a tendency to set up within a few hours. 
Where driving was continuous, a pene- 
tration of eight inches per blow was re- 
corded, as against only a half inch pene- 


Ths mat! on which piers arc constructed to support building floors are built of 
concrete heavily reinforced with steel directly on top of the sawed off piles 
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The difliculticf faced by these linemen, who are shown stringing power and 
telephone wires, exemplify those faced in the entire job of building the plant 


trAtioli from the 10;000^pound hammer 
after the piling had bwn allowed to 
atand partly driven overnight. From 
tbeae testa, it was decided that 75-foot 
pilings would carry a safe load limit of 
eight tons each. 

The concrete mats were designed to 
distribute the load uniformly and to 
provide adequate strength for any varia- 
tions in the individual supporting power 
of the piles, as well as for future r<?c[uire- 
ments. The foundation for the boiler 
plant alone required 3500 untreated 
piles, 75 feet long, driven on approxi- 
mately two-foot eight -inch centers. The 
bring tanks and the water storage tanks 
also were built on piling foundations 
capped with concrete mats. 

When it came to construction of the 
plants, many factors had to be consider- 
ed — weight, resistance to settlement, 
high winds, corrosion, and tidal storms. 
All permanent buildings arc construct- 
ed of steel with corrugated asbestos 
roofing and siding. To decrease weight 
and eliminate corrosion, aluminum 
bolts and clips of high tensile strength 
were used for fastenings. Because of 
the exposed location, the steel frames 
were designed to withstand winds of 
125-mile velocity. Window sash is of 
galvanized steel, and gutters and down- 
spouts arc of aluminum to minimize the 
effects of corrosion from the salt air. 

T he floor of the plant is at an eleva- 
tion of 12 feet above mean Gulf tide 
and 11 feet above the surrounding 
marsh, which was considered by engin- 
eers ample to protect it from storms 
and high tides. The mat itself is only 
slightly above the marsh, the pilings 
being cut off about one foot above the 
water and capped with the thick con- 
crete mat on which piers were con- 
structed to support the plant floor and 
equipment. The space between the plant 
floor and the mat is use^ for water stor- 
age. 

When the unfavorable location is con- 
sidered, construction costs were kept 
relatively low, foundations for auxiliary 
buildings such as the blacksmith shop, 
machine shop, and warehouse averaging 
t2.ll per square foot of floor area. 

In addition to the plants, it was nec- 
essary to construct a 50,000,000-gallon 
earthen reservoir for settling the turbid 
water from the Mississippi before pump- 
ing it into the plant. A pipe line approx- 
imately nine miles long conveys the 
water to the plant where storage for 
2,000,000 gallons of water was provided. 

The weight per square foot of area of 
a sulphur vat with a 20-foot depth of 
sulphur averages approximately 1 % 
toni. To prevent excessive settlement, 
the supporting power of the vat area 
was increased by 60-foot piling in its 
bed, placed on four-foot centers. 

It is estimated that the ^otal tonnage 
now suspended in air on piling at this 


plant is 326,119. Despite this great 
weight on a foundation entirely of pil- 
ing driven into marsh land which may 
seem precariously situated to the lay- 
man, the amount td settlement is almost 
nil after three years of steady operation 
—an excellent indication that the engi- 
neers not only planned well, but also 
constructed solidly. 

Their work, however, did not stop with 
construction of the plant. They also had 
to lake into consideration living quar- 
ters for 200 men, transportation, ship- 
ping, and other details which, while 
they may appear minor now, were major 
engineering feats at the time. 

It was decided that Port Sulphur 
would be the shipping terminus for the 
plant. Here were constructed the mine 
offices, laboratory, and a model indus- 
trial village, wHh a school, community 
center, parks, and recreational facili- 


ties for the employees and their families. 
I'oday, Port Sulphur is considered olne 
of the model towns of Louisiana, with a 
population of 600. 

in addition to the foregoing, a dock 
1000 feet long was built on the Missis- 
sippi River for the accommodation of 
vessels with a draft of as much as 35 
feet. 

Material for the plant and commodi- 
ties for the village now are brought in 
by boat, by the New Orleans and Lower 
Coast Railroad, a branch of the Missouri 
Pacific Railroad System, and by a high- 
way from New Orleans. And by these 
same facilities, many thousands of tons 
per month of 99.5 percent pure sulphur 
are trans-shipped from the Port Sulphur 
canal to 71 industries throughout the 
world to find its way, in one form or 
another, into 32,000 manufactured 
products in everyday use. 


Even the roads hlMl to be built on stilts. This raised board road on piles 
leads from the construction office at the water-side to the sulphur domes 




Trenching overburden to uncover dinosaur footprints in limestone bed of the 
Purgatory River, Colorado. (The two holes in the foreground are not footprints) 


Dinosaur Trails 
OF Rjrgatory 


By JOHN S. MacCLARY 


I N the limestone stream bed of Purga- 
tory River, in southeastern Colorado, 
the positive record of a Jurassic day 
has l)een uncovered. There, the almost 
perfect trails of both carnivorous and 
herbivorous dinosaurs have been pre- 
served side by side. 

In addition to the large round tracks 
of a quadruped, the limestone contains 
numerous impressions from the feet of 
ancient three-toed bipeds. The large 
round tracks, which average 30 inches in 
diameter, were made by a monstrous 
herbiv(»rou8 dinosaur. The three-toed 
footprints, 18 inches long and 12 ipches 
wide, are credited to dinosaurs of car- 
nivorous nature. The entire assortment of 
ancient impressions, apparently, may 
have been made in the same distant day 
— possibly within the space of a single 
hour. 

One three-toed trail angles to follow 
.that of the huge four-footed creature, 
obviously indicating that the carnivorous 
biped pursued the huge vegetarian. The 
deliberate gait of the two-footed flesh- 
eater, whose strides almost uniformly 
measure 48 inches, gives the impression 
that the killer felt conhdent mastery of 
the situation. Irregular spacing of prints 
in the four-footed trail may be regarded 



Plaster was poured into the best 
of the Purgatory River footprints 
stnd the herdened *'foot*’ is shown* 
Beneath it is a reproduction in 
concrete, made from this plaster 
copy. It is used es a bird<>bath 


as evidence that the herbivorous dinosaur 
was aware of impending conflict, which 
it did not relish. 

The matrix which has preserved the 
trails of primeval saurian foes is com- 
posed of oolitic limestone and the ex- 
posure is classified as belonging to the 
Jurassic period, Mesozoic era. Although 
succeeding geologic periods left deposits 
of earth and stone which reached a 
height of more than 1000 feet above the 
tracks on the Jurassic beach, the bed of 
covering shale effectually cushioned the 
ancient trails — until erosive Purgatory 
River bared the pages of Nature’s diary. 

Local cowboys have picked up innu- 
merable fragments of fossilized bones, 
believed to be portions of dinosaur skele- 
tons. No scientific excavations had In'en 
conducted in the Purgatory. In the Coh>- 
rado Museum of Natural History, in 
Denver, there are two blocks of track- 
hearing oolitic limestone from the Pur- 
gatory site. “Paleontologists who have 
viewed the spe<‘imenH,” according to Mr. 
H. C. Markman, Curator of Geology, 
“seem to believe the three-toed footprints 
were made by a variety of dinosaurs yet 
unknown.** 

Since the Purgatory tracks exist on 
land which is privately owned, interested 
visitors do not barge in and quarry speci- 
mens for souvenirs. The writer satisfied 
the desire for ownership of a dinosaur 
“f(W)t*’ by pouring plaster of Paris into 
the best- preserved footprint that could 
be found in the Purgatory group. Around 
that form have been molded in concrete 
numerous reproductions of the ancient 
track, creating unusual bird-baths. 

Where dinosaurs once sloshed in Ju- 
rassic ooze, nt)w is the edge of America's 
“dust bowl.” The Purgatory “badlands’* 
are well-named! 



A doie«up photograph of the tamt 
trail that ii thown in tha illuftra- 
tion at tha top of tha paga* Thasa 
traeki ara 12 inchat wida and 18 
inchat long, but tha dinotaur’t 
plodding ttride wat only 48 ittchat 
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OUR POINT OF VIEW 


A Scientific Art 

I F you heed the critics on one side, 
you’ll agree that it is not a science. 
Another set of critics will make you 
believe that it’s not an art. Perhaps then, 
photography feeds and grows fat upon 
criticism; for grow fat it does. At any 
rate it has grown into an industry to 
reckon with and is growing faster every 
day. Don’t ask us to tell you how very 
many millions of dollars are spent upon 
it annually, how many billions oi prints 
■candid and otherwise — are made. 
Probably in your own home you have 
a little snooper with a flock of lenses 
{candid variety) and a dark-room, if 
not, there are probably six in y<mr office 
and do you have the time of your lib* 
joshing them, when they [inuidly, glee- 
fully, exhibit their latest batch of pic 
tures! These are the candid camera- 
men, the neo-or-something artists, ^ou 
caustically suggest as their coat of arms 
a shield with argent bar sinister (lor 
their undercover work) with a lens 
couchant (the photographer on his 
head) shooting a field vert with unsus- 
pecting persons rampant, super-sensitive 
panchromatic fdms entwined. And then 
you consign the whole candid tribe to 
perdition. 

But, without boring with oft-repeated 
details — in too much <ietail- let’s look 
at the record. This magazine- most oth- 
ers, too— would be poorly illustrated 
without photographs. History would give 
but little idea what the man Lincoln was 
like physically, or Teddy Roosevelt, or 
General Grant, or McKinley; science 
could portray only with poor sketches 
the appearance of germs or a laboratory 
set-up or a new kind of animal seen in 
the jungles of Borneo ; tens of thousands 
of acres of land could not be surveyed 
from the air; manufacturers, engineers, 
scientists, workers in all walks of life 
would not be able to show the multi- 
tudes how a new product is made, how 
Boulder Dam was built, how blood flows 
in the veins of a rabbit’s ear — without 
photography all those vitally concerned 
and those merely interested in these 
things for the sake of knowledge would 
not be so enlightened. 

That photography has enormous value 
goes without saying. Whether it is an 
art or a science may be argued by the 
hotheads. We believe that it is both. Cer- 
tainly somewhere back down the line 
it sprang from science and its devel- 
opments continue to emanate from the 
laboratories of serious scientific re- 
searchers. Just as certainly somewhere 
in the future it is going to make an im- 


portant place for itself in the world of 
art. Judging from the photographs sub- 
mitted in our contest, which is discussed 
on another page of this issue, it has won 
that place already. The thing photog- 
raphy must do now is to gain full recog- 
nition as an art. 

Pass This Bill 

O NE of the strangest traits of the 
American people is its ostrich-at- 
titude toward many things of great im- 
port, and then its hysleriiial clamor when 
some tragedy results. We look on 
apathetically, if we take the time from 
oui little personal interests or pleasures 
to look at all, while someeme with rnon* 
bnesight and gumption expends much 
efl<»rt to save us from ourselves. Imme- 
diately a disaster falls, however, we 
lift the rn(»f with our cries id eondemna 
lion ol everybody and t'very thing for 
having let it liappen to us. 

This has been tin* case with the at- 
tempted revision of the Food and Drugs 
Act. That Act has a number of loop- 
holes, as Senator Royal S. Copeland ex- 
plains on another page — loopholes that 
liave permitted the sale of harmful 
drugs that have caused the deaths of 
many people. The fault lies in the law, 
not on tliose who administer it; for it is 
truly a bustle-and-ruffl<* law doing the 
very b€*st it can in a Btreamlined age. 

For several years a strenuous effort 
has been made to pass a new Act whicli 
would close the lo<»pholes and give the 
Food and Drug Administration effective 
power to prevent the advertising and 
sale of dangerous drugs and untruthful 
advertising of others. The public has 
been indifferent. Actually, there has 
been some strong opposition. Yet when 
an elixir of sulfanilamide kills more 
than 70 people, the same public wants 
to know why sale of it was permitted! 

There will, however, be stronger sup- 
port, because of those deaths, for the 
revised Food and Drugs Act, Bill S. 5, 
which is now, or shortly will be, before 
Congress for passage. It may have de- 
fects. It may have loopholes which 
should be plugged. Perhaps, even, cer- 
tain of its provisions will work too great 
a hardship on honest businesses. Con- 
gress will do its best to take care of any 
and all of these, but help will be need- 
ed, help from an articulate electorate. 
We cannot urge too strongly, therefore, 
that you write your 0>ngre88man about 
this Act. Favor it, criticize it, make sug- 
gestions, but write. Properly amended, 
it should pass so that your wife, your 
mother, your sister may not court disast- 


er every time they purchase a cosmetic, 
or that worse does not befall you or 
your family because of loopholes in an 
out-dated law. 

Doubifeaturitia 

ARE you a victim of doublfeaturitis? 
x\. Are your legs cramped ; do you 
break out in a nervou*^ perspiration, shift 
uneasily in your chair in an endeavor 
to find a spot tlial does not ache as a 
result of prolonged pressure; do your 
eyes twitch, your fingers pluck uneasily 
at the buttons on your vest? Clip these 
questions, take them with you the next 
time you attend a mc>vie, and if you can 
answer all of them truthfully in the 
affirmative, then y<m are a victim of 
doublfeaturitis. 

Basing their action on the erroneous 
assumption that, if one good movie is 
worth the price of admission then two 
meditKtre movies should be better value 
for the same price, motion-picture ex- 
hibitors throughout the country have 
gone in whole-heartedly for double — in 
some cases even triple and quadruple 
— feature programs. By so doing, they 
have made necessary the mass produc- 
tion (d a large number of cheaply made 
features, resulting in a flood of movies 
that, to say the least, insult the intelli- 
gence of a large proportion of the movie 
going public. True, some of the larger 
producers are turning out movies that 
are a credit to the institution and art. 
But such films involve huge investments, 
take long months to produce. They can- 
not l>e turned out in sufficient quan- 
tities nor rented to exhibitors at a price 
low enough to meet the demand for dou- 
ble feature programs. 

But, regardless of production prob- 
lems, what can the victim of doubl- 
featuritis do to alleviate his distress? 
He can do the same thing that he did 
not so long ago regarding smut on the 
screen. He can protest, and, as soon 
as his collective protests are loud enough 
and vehement enough, results will fol- 
low. 

You victims of doublfeaturitis must 
arise en masse. Make sure that your 
local exhibitors are told positively and 
often about your distaste for intermina- 
ble and mediocre programs. Use your 
daily papers to spread the alarm. Then 
watch the producers and exhibitors, 
when they feel the pressure in their 
treasuries, begin to offer good single 
features with a variety of succulent 
short subjects. The future of the disease 
is in your hands. Arise and strike be- 
fore it becomes chronic! 
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t^OtTORlAL antkipation, bawd in part on praviout ea- 
" parltncas with ”tickliih” articUf, suggeat* that tha accom- 
pattying oaa will fall in that category. It should not, however 
•—if readers will read it closely, read all of it, and judge it 
solely on die basis of what is stated in it. There is a human 
tendency to color controversial discussions by unconsciously 
pouring in with their content various points of view thought 
from previous sources of belief. Too often these beliefs are 
from erroneous tradition or even old wives* tales. 

As the reader will see, the bottom brick of the pile leading 
sometimes to full paranoia is the feeling that the subject 
diould have amounted to more than he did. How irrational 
this is may be shown by a study of Nature. To only a few 
individuals does she happen to grant unusual abilities, a 
matter evidently of genetics and one that lies beyond the 

I responsibility and control of the individual. Hence, if one 
has failed to attain to great ends there is plenty of company* 
Incidentally, our American over-worship of the god Success 


may have something to do with our high insanity rale* 

Taken solely on the basts of its contents the accompany- 
ing article should offend none and alarm but few, while it 
ought to reassure and assist many. It may also prove useful 
in enabling the individual to estimate some of the numerous 
public figures of our troublous times, not omitting some of 
the heads of governments* 

The choice of illustrations for this article must not be 
awarded undue significance. Because psychology is not an 
exact science there is no proof positive that any of them 
characters were of the paranoid type. It is certain that, if 
they were, they were so to dbsimilar degrees. Also, had it 
been desired to select types that go further into the paranoid 
personality— often into sheer paranoid insanity— illustra- 
tions of Ivan the Terrible, some of the Borgias and some of 
the Roman emperors could have been chosen. This might, 
however, have done injustice to the others, since some read- 
ers might then make the wrong inferences.— Tbe Editor, 


The Paranoh) Hirsonality 


Merely our Everyday Traits Exaggerated ... At its 
Roots is the Unwillingness to Admit Inferiority . . . 
How to Avoid it. How it Grows, How to Deal with it 

By PAUL POPENOE, Sc.D. 

General Director, The Institute of Family Relations; 

Lecturer in Biology. University of Southern California 


D riving down from the White 
House, President James A. Gar- 
field entered the railway station 
to take a train for Boston. He was look- 
ing forward to a pleasant vacation, in 
the course of which he would attend 
0>mmenccment exercises at his alma 
mater, Williams College. 

From the spectators, one man pushed 
forward. There were two shots from a 
revolver, and the president slumped into 
the arms of his Secretary of State, James 
G. Blaine, with whom he had been walk- 
ing. 

The murderer gave his name as 
Charles J. Guiteau and explained his 
motives at once. ‘T killed him as a politi- 
cal necessity under Divine pressure,” he 
announced, “after two weeks of earnest 
prayer.” 

H omeless, penniless, syphilitic, a 
failure in life from start to finish, 
Guiteau considered himself a great man, 
a political power whose campaign activ- 
ity had done much to elect the former 
canal boy to the presidency. It transpired 
that this political activity consisted 
mainly of a speech delivered once to a 
few dozen negroes. But Guiteau felt that 
he was entitled to office as a reward of 
his exertions. He wanted to be con.sul- 
general in Paris. When the president 
proved “ungrateful,” he decided tiiat it 
was for the good of all concerned that 
the “stalwart” vice-president, Chester A. 
Arthur, should take his place. 

. “Guiteau was crazy,” you will remark ; 
and you may remember that you have 
heard him described as a paranoiac. 

Just because he is such an extreme 
case he provides a good illustration of 
the fact, axiomatic in psychology hut 
difficult for the public to grasp, that 
there is no sharp line of demarcation be- 


tween the sane and the insane. The 
"'symptoms** of the insane are merely 
the everyday traits of mankind^ exag- 
gerated to an inconvenient or dangerous 
degree. Indeed, the type of personality 
which, passing out of bounds, leads a 



Carry Nation, the saloon wrecker, 
typical of the crusading makeup 


Guiteau to the gallows, is the same type 
of personality which, kept within bounds, 
is at least partly responsible for the 
achievements of some of the world’s 
greatest men. 

Two factors stand out ih a study of 
Guiteau: first, his unwarranted conceit, 


which led him to think himself an im- 
portant person entitled to reward, and, 
second, his unwarranted suspicion, which 
led him to think that the president was 
doing him an injustice. 

These two factors, conceit and sus- 
picion, are the soil in which the para- 
noid personality has its roots. But the 
seed is found farther back in a feeling 
of inferiority or failure and an unwilling- 
ness to admit the cause. 

This cause itself may be anything at 
all — in one instance perhaps a sexual 
inadequacy, as the Freudian psychoana- 
lysts assert, in another perhaps a shriv- 
eled arm, as with the ex-Kaiser. 

S O far as the complex interplay of 
forces in life can be simplified into a 
diagram, nine steps lead to the develop- 
ment of a paranoid tendency. They are 
easy^ to follow, one after another. For- 
tunately, though all of us start down 
this path, common sense prevents most 
of us from going to the end, The steps 
are about as follows: 

1. Every man wants to succeed in the 
world, to amount to something, to attain 
power and recognition* 

2. For some reason, John Doe fails to 
attain the position in life which he thinks 
he ought to have. 

3. This results in a feeling of dissatis- 
faction, weakness, mortifioatioii, or 
shame. 
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4. JSuoh a feeling is uneomfortable and 
he seeks to be rid of it. 

5. He is not sufficiently indifferent to 
ascribe the failure to fate; still less has 
he the strength of character to admit, 
even to himself, that it is *'all his own 
fault.” 

6^ He therefore seeks to blame it on 
someone else — on his environment. Since 
he cannot admit that his failure is just, 
this requires him to believe that some- 
one is unjustly persecuting him. 

7. If he is being persecuted, it must 
be because the enemy is afraid of him 
or jealous of him, for no one would take 
the trouble to persecute a man who did 
not amount to anything. By easy steps, 
then, he convinces himself that he is a 
very superior person: the more he fails, 
the more it is proof that someone is op- 
posing him ; the more he is opposed, the 
more it is proof that he must be a great 
man to excite such formidable opposi- 
tion. 

8. This feeling of grandeur compen- 
sates for his unconscious feeling that he 
is a failure and gives him a quasi- 
rational and highly satisfying explana- 
tion for the suspicion which leads him 
to believe he is being persecuted. 

9. Little by little these various ideas 
become established in his mind as an 
organized system, and if he goes this 
far John Doe has become a full-blown 
and probably insane paranoid. 

Whether delusions of grandeur or de- 
lusions of persecution are more fully 
developed in the insane paranoid seems 
to depend partly on his natural tempera- 
ment. If your man is an optimist, he will 



Anthony Comstock, over-zealous 
crusader against indecent matter 


go in for grandeur. The grotesque exag- 
gerations of the feeling of self-esteem, 
which one encounters in mental hospi- 
tals, arc well-known. “Don’t call me 
Henry,” a patient requests. “My name 
used to be Henry but Fve been promoted. 
I was King Henry for a while but now 
Vtn God Almighty Lord Jehovah.” 

If, on the other hand, your man is a 
pessimist, the idea of persecution is like- 


ly to be most prominent, and eventually 
to take the form of a well-organized and 
logic-tight system of delusions. Frequent- 
ly the patient thinks that some powerful 
and fanflung secret society is after him 
-it may bo the Masons or the Knights 
of Columbus or the Ku Klux Klan or 
the Silver Shirts or the B nai B’rith, ac- 
cording to what his own contrary views 
happen to be. On the principle that there 
is safety in numbers, it is a good thing to 
have the paranoid’s suspicions directed 
against a body of 100,000 men instead of 
against one individual. Unfortunately, 
however, you never can tell when he will 
pick out one individual from the mass, 
as an envoy who has been particularly 
designated by the Inner Council to “get” 
him and who therefore has to be liqui- 
dated. An insane paraniihl is always a 
potential criminal. 

S INCE any trait is more easily recog- 
nized when it appears in an exagger- 
ated form than when it is at a minimum, 
the paranoid personality was first idenli- 
fie<l in its extreme development among 
the insane; just as I have started this 
discussion with the example of Guiteau. 
Nearly half a century ago Emil Kraepe- 
lin, the great German psychiatrist, de- 
scribed paranoia as a distinct form of 
mental disease, and the term “para- 
noiac” became current. This word has 
largely fallen into disuse in recent psy- 
chiatry. Paranoid tendencies are now 
recognized as one of the common com- 
ponents of the human personality. Em- 
phasis is shifted from the insane to the 
normal. Most of the “paranoiacs” or 
insane paranoids are now diagnosed as 
victims of dementia praecox, the com- 
monest mental disease and in many ways 
the one most serious disease of mankind. 
On the other hand, the great bulk of the 
paranoids are not insane — they are as 
normal as you and L 
Obviously, there must be all grades of 
this personality. One can find a complete 
series of transitions, from the momen- 
tary feeling any one of us may legiti- 
mately have that he has been done an 
injustice, his merits not properly recog- 
nized, to the complete mental breakdown 
that one finds in the psychopathic hospi- 
tals or in a criminal like Guiteau. 

It will be interesting to look for these 
paranoid tendencies in some of the great 
men of history. Remember that conceit 
and suspicion in varying degrees are cer- 
tain to be present in the paranoid. Con- 
ceit may take the form of an exaggerated 
ego but it is often disguised in the aver- 
age man as a strong feeling of self- 
righteousness. Suspicion is often dis- 
guised as a very strong resistance to ac- 
cepting other people’s opinions. 

Napoleon is a striking illustration. His 
poverty, his family situation, his alien ap- 
pearance in France, perhaps alsi) his 
short stature, all contributed to give Kim 
a sense of inferiority. He reacted to this 


by a boundless self-esteem, and by a 
feeling, which grew on him with the 
years, that he was surrounded by ene- 
mies and c.ould trust no one. On the other 
liand, his constant suspicion that his 
guards at St. Helena were trying to poi- 
son or destroy him may have been large- 
ly pretense, for he was a poser who did 
not know the meaning of sincerity; but 
paranoid tendencies can he recognized 
at any stage of his life. 

Woodrow Wilson furnishes an exam- 



Emanuel Swedenborg, a Swedish 
scientist who turned mystic. He 
heard mysterious conversations and 
experienced extraordinary visions 

pie closer home. As a child he did not 
know how to get along with others, and 
this difficulty followed him to the day of 
his death. He could not get along with 
his faculty and trustees at Princeton or 
with his cabinet and Congress at Wash- 
ington. During his illness the Secretary 
of State, Robert Lansing, wanted to see 
business carried on and queried whether 
the vice-president might not sign routine 
documents. Wilson saw in this a plot 
against himself and demanded the secre- 
tary’s resignation. He broke with almost 
every intimate, one after another — even 
with Colonel House. His last years were 
passed in the shadow of a cloud of sus- 
picion, resentment, and bitterness. 

I N earlier American history John Ran- 
dolph, John C. Calhoun, John Brown, 
and Charles Sumner come promptly to 
mind. The Adams family of Massachu- 
setts appears to have had its full share 
of paranoid traits. As a fact, this type of 
personality tends to run in families, and 
there is probably some biological basis 
for this, but studies do not yet prove how 
far its development is due to constitu- 
tional factors and how far to childhood 
experience, or to mere imitation. 

A candid examination would show, I 
l)elieve, that many lawyers and politi- 
cians are paranoids. One may be helped 
to succeed in these two interrelated pro- 
fessions by aggressiveness, stubborn- 
ness, determination, and sdf-esteem. In 
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the case of politicians, an exaggerated 
idea of one's own importance is probably 
an asset, a tendency to blame one's fail- 
ures on other people is a habit, and ten- 
dencies toward both fault-finding and 
revenge are so common as to make it ap- 
pear that they must be useful to their 
possessors. (Another type of politician, 
however, succeeds for the opposite rea- 
son-through his great deficiency in 
paranoid traits. He is the glad-hander, 
the “joiner,” the man whose main ob- 
jects in life are never to make an enemy, 
never to espouse an unpopular cause, 
but to keep his ear to the ground and be 
“loyal to his friends.”) 

But the lawyers and office-seekers 
have no monopoly on paranoid traits. 
You can find them in any direction you 
may look. They are not absent, for ex- 
ample, among many religious “reform- 
ers,” particularly those belonging to 
some of the more fanatical fundamen- 
talist sects. 

Parenthetically, Guiteau proclaimed, 
“I’m a lawyer, a theologian, and a poli- 
tician ! ” 

A STRIKING illustration from the 
scientific world is furnished by Gre- 
gor Johann Mendel, the monk who is uni- 
versally recognized as having found the 
long-sought clue to the riddle of heredity. 
Born a poor peasant’s son in an Austrian 
village (now in Czechoslovakia), he 
went into a religious order merely be- 
cause he cemid not afford to get an edu- 
cation in any other way, and carried on 
his plant-breeding experiments while 
teaching science in the local high school. 
He was made abbot of the monastery — 
a wealthy and influential one even by 
the standards of a country where the 
church has seldom lacked wealth and 
influence. Soon he started a fight with 
the government on a question of taxa- 
tion. Single-handed, and against the 
judgment of his associates, he defied the 
power of the state, which retaliated by 
depriving the order of its most produc- 
tive properties, one by one. He shut him- 
self up in his palatial headquarters and 
alleged that his enemies were trying to 
poison him in order to get him out of the 
way. His death half a century ago ended 
the sort of impossible situation that is 
bound to arise when an irresistible force 
meets an immovable object; and his suc- 
cessor lost no time in arranging a satis- 
factory compromise with the govern- 
ment. 

In the light of these illustrations, it 
should be easy to recognize that the 
paranoid personality is not found merely 
among the derelicts and discards of 
society — that it often accompanies out- 
standing intellectual qualities. Analysis 
of a large number of normal, everyday 
cases would show that such traits as the 
following are likely to be found in the 
paranoid : 

I. Excessive pride, haughtiness, con- 
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ceit, self-righteousness, and disdain of 
others. 

2. Sensitiveness to what others think 
about him; uneasy al>out this. 

3. Strong, stubborn, propagAndistic, 
opinionated, resistant, biased and prej- 
udiced — “a one-track mind.” 

4. Rigid and unadaptable ; not willing 
or able to discuss controversial subjects 
freely; can’t make concessions or com- 
promises easily or gracefully. 

5. Suspicious and revengeful; remem- 
bers slights and holds grudges indefi- 
nitely; nurses quarrels instead of for- 
giving easily. 

6. Given to scolding, nagging, com- 
plaining, and fault-finding. Over-critical, 



Sir Isaac Newton, greatest of all 
intellects but a **difficult” personality 



Thad Stevens, a noted political lead- 
er who, opposing Lincoln, demand- 
ed vengeful treatment of the South 
after the close of the Civil War 

exacting, jealous, and often intolerant. 

7. Aggressive in his own defense; be- 
comes abusive or quarrelsome on slight 
provocation; seeks for grievances and 
exaggerates them; “is looking for trou- 
ble.” 

Ao one person will show all these 
traits in equal degree. Every one of us 
will show some of them. The paranoid 
will show a number of them. If any man 
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has at least half of these to a pronounced 
degree, it wiU probably be accurate to 
class him as a paranoid. 

When any person encounters an emo- 
tional obstacle in life, he may take one 
of three different courses: (1) advance 
and attack; (2) surrender, “lie down 
and take it”, just “quit”; or (3) run 
away. The individual who reacts in the 
first manner is the only one who is likely 
to become paranoid; the other two types 
will develop other difficulties of person- 
ality, but not paranoid tendencies. 
Hence, the trait No. 7 above, aggressive- 
ness, is an essential part of the picture. 

Men arc more likely to become para- 
noid than are women, because aggres- 
siveness is typically a male, not a female, 
characteristic. 

A REVIEW of the seven kinds of traits 
I have mentioned above as likely to 
be found in paranoids will show that 
many of them are. in a moderate degree, 
of great value and responsible for mucli 
of the world’s progress. Consider a man 
who lacks them altogether: among other 
things, he is likely to be weak and easily 
influenced, wanting in persistence, de- 
termination, and a willingness to stand 
up for his rights or those of anyone else. 
No one should be worried, therefore, if 
he finds on self-analysis that he possesses 
some of the constituent parts of a para- 
noid personality. Perhaps he has reason 
to congratulate himself. Perhaps he 
would rather be Napoleon or Woodrow 
Wilson than to be Warren G. Harding, 
who appears to have been notably defi- 
cient in paranoid traits and who might 
have left a greater name in history bad 
he possessed more of the paranoid’s 
strong convictions and willingness to 
fight for them. 

But, at least, one must take care that 
one keeps the paranoid traits in balance, 
uses them constructively, and suppresses 
at the same time their most annoying 
manifestations such as the tendency to 
continual fault-finding. 

Any community is fortunate to have a 
few Intelligent, influential, socially- 
minded, and wealthy paranoids who will 
be duly suspicious of demagogs, con- 
stantly alert to expose injustice and cor- 
rect wrong-doing, and ready to set them- 
selves against unwise measures, no mat- 
ter how popular. 

t)n the other hand, the paranoid who 
gets the worst rather than the best of the 
qualities that inhere in that type of per- 
sonality is likely to be a perennial nui- 
sance. He may be a harmless one, haunt- 
ing the courthouse and seeking justice in 
some long-continued litigation or for 
some, perhaps imaginary, injury. He 
may be an inventor, trying to protect his 
perpetual-motion machine from the 
strategies of his enemies who are try- 
ing to steal the secret. He may be a 
more prosaic trouble-maker in the or- 
ganization to which he belongs. The 
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business establishment, shop, or factory 
which does not have at least one para- 
noid employee, continually complaining 
and stirring up dissension, may consider 
itself lucky. Employees who do not have 
a paranoid boss are likewise entitled to 
congratulate themselves. 

Some of the worst types of paranoids 
thrive in times of turmoil. When the 
. public is confused, lacking both direc- 
tion and discrimination, the energy, 
self^ssurance, and perhaps unscnipu- 
lousness of the paranoid give him an ad- 
vantage. Hence every depression, every 
period of social or industrial unrest, 
every revolution, is likely to bring them 
to the fore and land them, for the time 
being at least, in places of authority. It 
is not necessary to go back to the BVcnch 
Revolution ; those who are familiar with 
the popular revolts in Europe after the 
World War will think of abundant illus- 
trations. Indeed, the contemporary news- 
paper reader will probably have no diffi- 
culty in identifying some of the prom- 
inent actors on the world's stage to- 
day, as motivated by this type of mental 
mechanism. 

Bad enough as chairman of a griev- 
ance committee, the paranoid sometimes 
becomes intolerable as a husband or 
wife. One need but think back over the 
seven paranoid characteristics listed 
above, to realize how hard they might 
be to live with, day after day. Some- 
times the mate appears to become para- 
noid too, merely by “infection” or “in- 
duction.” 

H OW should one deal with a para- 
noid ? 

Psychiatrists testify that it is a hard 
job, the extremes being considered in- 
curable. But in the normal range, as 
for example, between husband and wife 
or employer and employee, they would 
probably agree on the following : 

1. It is of no use to argue. Opposition 
merely intensifies the paranoid trend. 

2. You must start from his premises 
and, while appearing to agree with him 
on these, must try to carry him to other 
conclusions. To illustrate this by citing 
the extreme case once more, it would 
doubtless have been useless to argue 
with Guiteau that he was not a great 
man and that he deserved nothing from 
the president. He would merely have 
added you to the list of his enemies. But 
you might have assumed that he was 
a great and deserving politician and 
have helped him plan a campaign which 
would have kept him busy and given 
hkn more permanent satisfaction than 
did the assassination. 

3. In other words, you must help him 
to get self-assertion in a reasonable 
rather than an unreasonable way. He 
really needs encouragement, not dis- 
cipline. He is fighting because he feels 
threatened or menaced. The fighting 
tendency which he manifests Is not 


wholly bad; it is one of the most deeply 
rooted biological tendencies. Not sup- 
pression but re-education and re-direc- 
tion are required. 

It is even more important for all of 
us to understand how wc ourselves can 
keep from drifting into an unwholesome 
paranoid outlook on life. To build up 
such an attitude is far too easy — the in- 
gredients arc present everywhere. 

In the first place, everyone has some 
feeling of inferiority. We grow up with 



Woodrow WiUon, who even broke 
with his fidus Achates, Col. House 



Clemenceau, the ”Tiger,” domin- 
eered even over his allies at Ver- 
seilles, forcing a short-sighted peace 


it from childhood, when we are daily 
confronted hy our own weakness and 
dependence on those who are stronger 
than ourselves. Throughoul life, there 
are always things we should like to d<i, 
which we attempt unsuccessfully. If a 
man has a proper realization of his own 
limitations and a correct understand- 
ing of human nature, this sense of in- 
feriority will not make any trouble for 
him; rather, it will keep him out of 
trouble, fc>r he will not try to do things 
that are beyond hjs capacity. Personality 
analysis, vocational guidance, tests of 
temperament and intelligence — all the 


resources of science should be used. 
They are a great help to realistic adjust- 
ment in life, and should be part of the 
routine of high-school education. 

If an abnormal feeling of inferiority 
is avoided, an abnormal feeling of con- 
ceit will probably be escaped, for the 
latter is usually an attempt to compen- 
sate for the former. One who is becoming 
too self-centered must force himself to 
take a more active interest in other peo- 
ple. 

Finally, suspicion must be abandoned, 
and this again requires better mental 
hygiene for a large part of the popula- 
tion. Lfniess one stops to think about it, 
one will not realize how easy it is to 
form groundless suspicions. Do you re- 
member the first time you appeared in 
public in a dress-suit? You thought 
everyone in the room was looking at you 
and commenting on you. As a fact, 
probably no one f)aid the slightest at- 
tention to you; hut you yourself were 
unc(*mforlabIe and projected this feel- 
ing on others. 

Some day when you feel particularly 
calm and contented, think over your 
past life and see how you have reacted 
to disappointments and defeats. If you 
have tended to blame others — to think 
you failed of promotion because “the 
boss had it in for you” or because the 
boss’s wife didn’t like your wife —it is 
well to be on your guard. Introverts are 
somewhat more likely to develop un- 
healthful paranoid ideas than are extra- 
verts, because they are normally more 
concerned with themselves and brood 
more over their troubles; but they have 
no monopoly on this mechanism. Some 
of the conspicuous paranoids are mark- 
ed (‘xlraverts. 

T he dangerous thing about a paranoid 
trend is that it is so satisfying! No 
one wants to he a failure; and if one 
fails, nothing could be more consoling 
than to believe that one is really a great 
man thwarted by sinister and powerful 
forces tliat are lieyond control. Sound 
mental hygiene will begin hy teaching 
children not to blame other people for 
their difficulties, and will carry them 
through life with a good mental bal- 
ance. This implies continuous adjust- 
ment, varied reactions, and an en- 
thusiasm for living. Such habits of life 
will prevent the onset of many difficul- 
ties -paranoid tendencies are only one 
of them. 

The paranoid personality, in con- 
clusion, is a common one and when 
properly controlled may be a very use- 
ful one. But it gets out of control too 
easily. “Knowledge is power,” as the 
advertisements of encyclopedias advise 
us; and a knowledge of the origin and 
manifestations of paranoid feelings will 
enable anyone to live his own life more 
successfully and to get along better with 
those around him. 


The Science of 


{In Two Paris — Part One) 

N O one doubts today that we live in 
an age of alloys, for every day 
marks the birth of some new alloy 
with particularly useful qualities. We 
have become accustomed to reading 
about alloy trains, alloy aircraft, alloy 
trimmings, and alloy gadgets. Yet, it is 
surprising to know that until recently 
the whole process of alloy making has 
been a shot in the dark, a cut and try 
process. Two melted metals were mixed 
together and allowed to cool, sometimes 
rapidly, sometimes slowly. The result 
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Figure 1: illustrating the principle of X-ray 
analysis of crystals. Atoms reflect the light 

was an alloy. But, like the genius born 
of mediocre parents, the alloy often pos- 
sessed unusual qualities, resembling ^ * 

neither parent. There was truly no Men- N. 
delian law of inheritance in alloying. \ 

T KE first man who mixed together 

melted copper and nickel in the pro- — 

portion of 3 to 1 must have been vastly 
surprised to obtain an alloy which had 
the luster of nickel alone and showed no 
evidence of the presence of copper. Yet 

this alloy was much harder than either 

copper or nickel alone. So it is today that 
we have our nickel coins composed 
largely of copper, and the very useful 
Monel metal resembling nickel but com- 
posed largely of copper. How can it hap- 
pen that in mixing copper and zinc in 
certain proportions we get a soft brass tion a 
easily machined and yet, by changing ago. B 

the proportions only by a few percent, ing gr< 

we obtain a brass so hard that it cannot newer 
be machined '' One type conducts elec- Bef< 
tricity readily, the other, poorly. How gives 
does it happen that very soft lead can proper 
be hardened by the addition of 1 percent what i 

of arsenic? Pure iron is soft and mal- must si 

.leable; the addition of from 0.5 to 3 per- human 
cent of carbon gives tough, hard steels, the w( 
Tin melts some 200 degrees above the as we i 

boiling point of water while lead, bis- a bea 

muth, and cadmium melt at even higher must s 
temperatures, yet an alloy of these four many 
metals is known which melts readily in carefu 
hot water. And if indium is added to face oi 
them an alloy is obtained melting slightly ing it 


above body temperature. Truly, the do- 
main of alloys has been a veritable Alice 
in Wonderland where each new turn 
carried its own surprise. Prediction was 
useless, for there were few rules to pre- 
dict by. It was all a matter of try and 
discover. When a useful alloy was un- 
REPLCCTEO earthed by this method, the 

BEAM or experimenters were content. 

✓ x^Avs Today, however, new rules 

are creeping into the alloy- 
^ making game, and we can 

begin to predict with some 
little certainty what kind of 
alloy will be produced when 

two or m4>re melted metals 

are mixed in certain propor- 

i— ^ tions. We are now in the 

science of alloys about 
X-ray where we were in the scl- 
licrhf cnee of chemical combina- 


Figure 2: Lioet iiprmed by the regular spacing 
of objects, os seen by the eye at different angles 

tion a century and a half 
ago. But our progress is be- 
ing greatly hastened by our 
newer tools. 

Before we can know what 
gives alloys their unusual 
properties we must know 
what is inside of them. We , 

must study them as we study ^ 
human anatomy, as we study 
the works of a fine watch, ^ \ 

as we study the structure of 
a beautiful painting; wc a. 

must analyze the alloy. For ^ 

many years we did this by 
carefully polishing the sur- 
face of the alloy, then etch- Figure 3; If th< 

ing it with acid. The acid, art refltcitd fr 


attacking the joints between minute 
crystals of metal, set the crystals up in 
relief. With a high-powered microscope 
the crystal structure could be seen or 
photographed. This in turn gave evidence 
of the type of alloy present, and the per- 
centage of each metal present. 

The story is told of an unlettered 
workman who, through long experience, 
could look at a cut section of a particu- 
lar alloy and state the percentage com- 
position so accurately that the laboratory 
soon quit checking his figures. 

But this type of analysis is still an 
external affair. We are still on the out- 
side of the alloy attempting to look in. 
We are judging the watch by its tick; 
we must go deeper still — we must go to 
the atom itself for our answers and no 
microscope, however powerful, will do 
for such a purpose. How can we hope to 
see inside the metal, to see 
the very atoms when they 
are of such size that it would 

— i y take a number of them far 

greater than the entire pop- 
^ ulation of the United States 
^ to make a row one inch in 

length. Yet, within the past 
■^-6—— decade or more we have 
been able by indirect means 

to do just that thing — to see 

the atoms, or at least to see 
the positions they occupy, 
— and to measure their rela- 

tive sizes. This remarkable 
achievement has come about 
through the happy thought 
, of using X rays. Because 

pacing remarkably short 
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Figure 3; If the cryfCal is turned* the X rayi 
ere reflected from different kyen of etotm 
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wave-lengths, X rays will penetrate flesh 
and, to a lesser extent, bones, and metals. 
Not only that, but just as light can be 
reflected from a mirror, so X rays are 
reflected from a metal surface. To the 
X ray the metal acts as if it were a series 
of polished screens one below the other. 
§ome of the rays are reflected from the 
top screen, some from the next screen 
and so on to a relatively considerable 
depth (Figure 1). Instead of having the 
opaque or solid surface we imagine it to 


have, therefore, the metal is full of open* 
ings, openings too small for ordinary 
light to penetrate but large enough to 
admit the X rays. 

A particular X ray will then penetrate 
the metal until it strikes an atom, either 
on the top layer or beneath, whereupon 
it will be reflected. By placing a photo- 
graphic plate in the proper position, we 
can, in a sense, take reflected pictures of 
these atom layers. The details of this 
process are somewhat mathematical and 
involve a knowledge of the nature of 
waves. We need not concern ourselves 
with such details, beyond noting that this 
process, properly worked out, gives us 
the arrangement of the atoms in the 
metal or alloy and gives us, further, a 
measure of the distances between rows 
of atoms. [The theory was explained in 
detail in Scientific American, January, 
1931.— Ed.] We shall have m<ire of this 
later. 

No one with the least observant eye 
has failed to notice the many and order- 
ly rows of corn in a well planted corn- 
field. As we stroll past the field, we note 
not only the rows at right angles to the 
road but many others running ofl at 
various diagonals. From each point of 
view are seen serried rows lined up in 
orderly fashion. But the distance be- 


tween plants is different for each cf th^ 
many lines of sight, just as in Figure 2. 

The reflected X ray tells a similar 
st(»ry for the structure of a metal. As the 
metal under observation is moved on a 
pivot to present different faces to the 
beam of X rays, different layers or rows 
of atoms become the reflecting screen 
(Figure 3). We are in a sense walking 
past the crystal and gazing down differ- 
ent lines of atoms. Of course, the analogy 
to a cornfield is not quite correct, for 


the crystal is a three-dimensioned affair 
while the cornfield may he said to have 
but two dimensions. 

When we have found all of these 
planes of atoms in the crystal and have 
determined the distances between them 
by means of a simple mathemulical for- 
mula, we know the position of every 
atom in the crystal. What do we find — 
atoms scattered like an unorganized 
mtd), or ar<»ms lined up in orderly bat- 
talions? It is the latter, of course. The 



Figure 5: In the cubic lattice er- 
rengement the central ball it in 
contact with tix tutrounding balls 


atoms are the soldiers of picked bat- 
talions on parade. Thus, by means of our 
X-ray probes we may study the interior 
of metals and alloys to determine their 
arrangement. But this, of course, does 
not answer our questions' al)out the un- 
usual properties of alloys. It merely gives 
us a starting point in the attack. 

Before passing on to the types of crys- 
tal structure we may well consider what 
happens to the atom when a melted 
metal freezes or solidifies. In the melted 
state, we may imagine the atoms to be 
swarming about like the members of an 



Figure 6: Cubic lattice. One cen- 
tral ball attached to six white balls 


angry mob. There is no order, but the 
greatest dis<)rder. Each fellow is at- 
tracted to his neighbors but moves about 
from group to group. As the tempera- 
ture falls, the movement decreases and 
the atoms begin to fall into regular lines ; 
some still moving about, to be sure, but 
with sluggish motions. When the freez- 
ing process is complete the mob has dis- 
appeared and in its place we have the 
orderly battalions of atoms, each atom 
in a fixrd position. This is the crystal of 
metal. Bui suppose we coid the metal 
very suddenly. Atoms do not have time 
to get into their regular line-up and we 
have a semi-crystalline metal the proper- 
ties of which are quite unlike those of 
the crystal (Figure 4, 6) . This is temper- 
ing. When such a semi-crystal is heated 
up close to its melting point the mis- 
placed atoms drawn by their organized 
neighbors begin a slow migration into 
proper position and the metal becomes 
more crystalline. It begins to lose its 
temper. 

S OME materials, such as glass, become 
so viscous before they freeze that the 
atoms cannot get into line and we have 
a non-crystalline material sometimes 
called a supercooled liquid. Yet, even in 
glass the atoms are slowly migrating into 
place over periods of many years, so that 
old glass may become quite brittle or 
crystalline. 





(a) MOLTEN STATE (b) SEMI- CRYSTALLINE (c) CRYSTALLINE 

Figure 4: Atom arrangement in molten, temt-crystalline, and crystalline ttaten 


79 



m 


SCIENTIFIC AMERICAN 


FEBRUARY * 1938 



Left, Figure 7: In the 
body*centered lattice 
each ball ti held to eight 
neighbors. (Balls, of 
course, merely represent 
Atoms— -are not models) 


Right, Figure 8: Face- 
centered crystal lattice. 
Circles in black are in 
the centers of the faces 
of the cubes, as shown 



Though it might he thought that there 
would he myriadn of forma and shapes 
in which metals might crystallize, these 
all resolve down t(» a few simple types, 
of which the three, called respectively 
cubic, l>ody-centered, and face-centered 
lattices, are hy far the most common. To 
visualize these we may imagine shaking 
up a number of baseballs in a barrel. 
The balls would take up a more <»r less 
i»rderly arrangement such that one ball 
wcmld be touching and be surrmmdcd 
by several others. The simplest form is 
that in which one ball is surrounded by 
six others, one above, one below, and 
one on each of four sides. This arrange- 
ment, called the cubic lattice, is shown 
in Figure 5. A better idea of this struc- 
ture is obtained by making the balls 
smaller and connecting them with lines, 
as is shown in Figure 6. Here it is noted 
that the structure is a continuous one, 
the center ball being attached to six 
neighbors; and if the structure were con- 
tinued, each interior ball would be at- 
tached to six neighbors. The simplest 
section of this structure is a simple cube 
with a ball at each corner. 

I N the body-centered lattice, each ball 
is held to eight neighbors, as is illus- 
trated in Figure 7. And in the face- 
centered lattice each ball has 12 near 
neighbors (Figure 8). The relationship 
is, however, difficult to see without the 
aid of a model. Most pure metals crystal- 
lize on one of these three patterns. 

Thus far we have said little or nothing 
about the relative sizes of the atoms or 
about their other characteristics. We 
have looked upon them as though they 
were tiny, solid balls. But such is not 
the case. Each atom is indeed a compli- 
cated system of units and we are by no 
means sure as yet just what all of these 
units are. 

. Before we can consider alloy forma- 
tion in any scientific manner, we must 
understand more about the atom itself. 
In so far as we know, each atom is com- 
posed of a very small but very heavy 
inner portion called the nucleus. In fact, 
the nucleus makes up far less than 1 
percent of the total volume of the atom, 


yet it contains practically all the weight 
of the atom. Could we but bring together 
the nucleii of even our lightest atoms, we 
would have a material so heavy that no 
man could lift a match box full of it 
from the earth. 

Out beyond the nucleus -far out in 
space, as atoms go — lie the almost 
weightless electrons, like satellites or 
outposts guarding the nucleus. The atom 
of each species of metal has its own par- 
ticular number of electrons arranged in 
guarding layers around the nucleus. 
Some light metals, like aluminum, may 
have less than ten of these flanking pa- 
trols, while others, like lead, may have 
upward of 70. But in all cases they are 
arranged in layers such that the outer- 
mcmt layer or shell contains less than 
eight and generally less than five of these 
electron.s. These are the tiny units which 
tie atoms together, the fewer the elec- 
trons per atom the less rigid the tie and, 
conversely, the larger the number the 
more rigid the tie. [This will be dis- 
cussed more completely in an article by 
the author, to be published later.— 
Thus, the force holding metal atoms to- 
gether resides in the electrons, and the 
softness and ductility of a metal depend 
in a large part upon the number of elec- 
trons present. Where there are few elec;- 


O 

HYDROGEN 


Figure 9: Showing the relative lizes 
of atomi of hydrogen and caesium 

trons, the atoms, though held together 
by considerable force, can, nevertheless, 
slide past one another and the metal is 
soft and ductile. Such is the case with 
silver, copper, and gold, where each atom 
has but one of these outermost electrons. 
On the other hand, bismuth, with five 
electrons per atom, is hard and brittle, 
crumbling at the blow of a hammer. 

The last factor which we may con- 



sider before applying these factors to the 
science of alloy formation is the size of 
the atom. Atoms art‘, in general, so small 
that we seldom think in terms of size 
differenee. Yet in this world <»f the iiT- 
visible there is more differenee in size 
between that of the smallest atom (hy- 
drogen) and that of the largest atom 
(caesium) than between pygmy ami 
giant (Figure 9). The volume of the 
copper atom is some 60 times that of the 
hydrogen atom. The size of the atom also 
plays an important part in the nature of 
the metal and in alloy formation. As 
might be almost predicted, metals hav- 
ing the largest atoms are the siiftest and 
most ductile metals, while those with 
smaller atoms arc harder and more brit- 
tle. 

I T iK'comos evident that the softest, 
most ductile, and most malleable of 
all the metals will be those having both 
the largest atoms and the fewest flanking 
electrons. To this group belong, in ad- 
dition to copper, silver, and gold, the 
little-known metals, sodium and potas- 
sium. These metals are so soft that they 
cut like cool butter to exhibit a brilliant 
metallic surface which tarnishes rapidly 
in the air. Because of their bad rusting 
habits, these metals play no part in 
commercial alloy building and are, in 
fact, largely laboratory curiosities. At 
the other extreme with small atoms and 
a larger number of flanking electrons 
come the hard, brittle metals, boron and 
beryllium. Though still a rare metal, 
beryllium has begun to find important 
uses in alloy building because of its ex- 
treipe lightness. It is the lightest of the 
usable metals, being but two-thirds of 
the weight of aluminum. 

We have now considered the three 
important factors in the science of alloy 
formation. They are ( 1 ) the type of crys- 
tal lattice, (2) the number of electrons 
in the outer layer or shell and, (3) the 
size of the atom. 

In Part II we shall show how these 
factors are applied to the formation of 
alloys to determine in a considerable 
measure the type of alloy to be expected, 
(To he concluded) 


Oil Heat 
Saves Fruit 


W HEN Mother Nature slips a co^, and sends cold weather where 
warm weather ought to he, fruit growers must supply artificial 
heat to protect their valuable groves. Old type smudge pots, long used 
in Florida and California, are being replare*d in some sections by oil- 
burning heaters from which warm air is blown over large areas by a 
huge engine-driven propeller. Andrew R. Ronne. 
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One of the new heating machines in a fruit 
grove at La Habra, California. The machine 
stands over 30 feet high, can be used to cir- 
culate hot air or to mix upper and lower strata, 
equalizing temperatures. Being smokeless, these 

Oil burner at baie of wind tower. Crude-oil flamet impinge on a heat 
chamber, heat riaei up the stack and is blown out over the fruit grove 

machines have advantages over old smudge pots 
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A l thir i ««^ ui BCtud iu» th« heating machine* give forth • wide area. An automobile engine drive* a lix-bladed pro- 
no *m f«Tf, »moke wa» added to the warm air to illiutratc peUer and rotate* the tower top. It i* claimed that on* of 
in oh ft tffg rT r*** how the machine di*tnbiile* heat over a thew* machine* can protect 10 acre* of tree* agaiiwt fro*t 
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nmxtm of Igor Sikorsky is definitely linked with 
littge, miiltHengine fiying boats. Since the construction, 
in 1913, of the first multi-motored airplane in the world, 
Sikorsky has forged steadily ahead in the design of 
ku^gar and more powerful ships. He is pictured here with 
an exact scale model of a flying boat, the first concrete step 
to be taken by engineers in the production of a new type 




O ^^Round-table” discussions, preliminary sketches, estimates of performance, 
^ strength, and weight, prece^ the constrtiction of the scale model shown at the left. 
Then follow the experimental engineering stages, during which the scale model Is made, 
wind-tunnel tesu are conducted, hull models are towed through water, and a fuU-sixe 
**dummy,” known as a mock-up and shown above, is constructed of wood and fabric. 
This mock-up, no small construction job in itself, enables the designers to determine 
the best locations for controls, seats, and other details both exterior and interior 

A Clipper 
Ship IS Built 






O Left: Delicate instru- 
^ ments make possible 
accurate testa in the verti- 
cal wind tunnel, one of the 
few of its type in the worlcL 
From these tests come ac- 
curate predictions of per- 
formance and aerodyna- 
mic characteristics, as well 
as important contributions 
to basic design of aircraft 










mm*. 


A Right: A corner of 
^ the drafting room. In a 
plane like the Sikorsky S-42 
there are nearly a million 
and a half deuil parts. 
Two thousand complete 
working drawings are made 






C Below: After mechanical specifications have 

^ been decided, fabrication begins. Spars of alu- Below: Assembling the wing center section, where also aluminum alloys are used 

minum alloys are assembled in jigs, as shown, for ^ throughout. Work on the various structural units of a Clipper ship goes forward 

wings and tail surfaces. The structural members simultaneously in different departments, all geared to bring the units together for final 

are built up of either formed or extruded sections assembly and to insure accurate fitting and interchangeability of a multitude of parts 




T in a huga jig tha hull takei form, MateriaU purchaied for 
usa in thaaa huga fhipi of the airlinet are subjected to rigid 
inapaction for siia and physical or chemical properties before 
they are released for shop use. This policy of meticulous in- 
spection, supplemented by strength tests of structural parts, is 
followed throughout the construction; nothing is left to chance 


8 Out of the jig comes the hull, a metal shall into which must ^ fitted 

luxurious interior of a modern airliner. Sound-proofing materials mutt^ 
installed, the seats put in place, the galley equipped, and provision made 
controU and instrumenU in the pilots’ compartment. The the h^l it 

covered with a sheet metal skin which is riveted over the metal bulk-hea^ shown 
at the left. More than 5000 square feet of sheet metal are used for the entire plant 


By A. P. PKCK 

9 Below: The three sections of the wing are brought together and 
assembled, prior to installation above the hull. One of the most 
important parts of the finished plane, the wing does the greatest 
amount of work. It is built with extreme care and accuracy, and is 
stressed far in excess of any loads that may be imposed on it in any 
attitude of flight occasioned by varying flying and weather conditions 
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1 assembly floor, with three huge Sikorsky flying boats nearing 

completion. Here for the first time the wing and fuselage meet, com* 
pletely covered with their metal skins and ready for the installation of power 
plants, accessoriiw, the intricate ’’nerve-system” of control cables, electric 
wiring, and instruments. Over half a million rivets are used in the assembly 


n Below: Engines installed, cowling in place, propellers at- 
tached*--an assembly job is finished but the most import- 
ant work of all is stiU to be done. After the power pUnts haw 
been tested for proper functioning, the ship takm to the air 
for a long series of test flights— the final proof of the design 










T O Below: Thousands of hours of discussion, planning, testing, construe- 
tion, bear fruit as the huge Sikorsky proves up under flight conditions, 
verifying the performance characteristics that had been pre'detertmned by 
the engineers in their search for the ultimate in mechanical perfection 














Pulsating Stars 


By HENRY NORRIS RUSSELL, Ph.D. 

Chsirman of the Depertment of Aitronomy «nd Director ‘he Ob- 
•ervatory at Princeton University. Research Associate of the Mount 
Wilson Observatory of the Carnegie Institution of Washington. 


T here are thousands of stars in 
the sky that vary in brightness, and 
more are being discovered every 
month — usually by comparison of photo- 
graphs of the sky taken on different 
dates, and often as a by-product of quite 
other lines of investigation such as the 
search for proper-motion stars. When 
the discoverer has identified his star, by 
publishing a chart on which it is mark- 
ed, or otherwise, and the variation is 
confirmed by adequate evidence, it re- 
ceives a letter or number in the great 
list of variable stars which is kept up 
by international agreement by the Ger- 
man Astronomische Gesellschaft. Then 
the work of astronomers has only begun. 
It is not very important merely to know 
that the star changes in brightness— we 
must find out how it changes. Some stars 
lose and regain part of their light, at 
regular intervals, in a way which can 
be accounted for by eclipses by com- 
panions revolving close to them. We have 
a very satisfactory theory to explain the 
variations of these stars; but it starts 
by assuming that the separate stars of 
the pair do not really change in bright- 
ness at all! They only liide one another 
from us. 

M ost variable stars change in a way 
that cannot possibly be explained 
by eclipses — they must be really varia- 
ble. This luippens in many ways, but it 
is noteworthy that there is hardly a sin- 
gle star whose behavior is unicjiie -in 
practically every case others have been 
found which vary in a similar fashion. 
For some, the changes are quite irregu- 
lar, for others, there are great oul hursts 
of light, gradually fading away; but 
there are a great many which repeat 
their variations limt; and time again, 
some of them approximately, and others 
precisely. Stars which do the same thing 
regularly, at equal intervals, are ob- 
viously the most promising for intensive 
study, in the hope of finding out what 
really happens to them. The most note- 
worthy objects of this sort are the Ceph- 
eid variables — so called from the 
bright star Delta Cephei, which is a 
typical example. These vary continu- 
ously in brightness in periods exactly 
‘fixed for each star, but ranging from 
IVjj to more than 50 days from one to 
another. (A very similar group, with 
periods less than a day, need not be 
mentioned here.) The range in bright- 
ness is moderate, very rarely more than 
four- or five-fold, for visual observations. 
Photographically it is somewhat greater, 


for tlie stars are always whiter when 
they are bright, and redder when they 
are faint. At the same time the spectrum 
changes, being “earlier” at maximum 
light than at minimum — that is, nearer 
the head of the Harvard list of classes, 
B, A, F, G, K, M. 

This set of simultaneous changes 
makes us practically certain that the im- 
mediate cause of the variation is a 
change in the temperature of the star’s 
surface. A hotter star should he brighter, 
whiter, and have an earlier spectral 
type. The changes in all three agree 
pretty well with those which would re- 
sult from a change of 15 or 20 percent 
in tlie temperature -and no one doubts 
that such changes actually occur. 

But why should the temperature of a 
star change, over billions of square 
miles of surface, by almost a thousand 
degrees? and then come back where it 
was at first, and do it again and again? 
and take the same time about it on 
every repetition? The regularity in lime 
gives us a clue. There are two types of 
oscillation which we use, in every-day 
life, as time-keepers- -motion of a body 
under gravitational force, like the pen- 
dulum of a clock, and motion under 
elastic forces, like the balance-wheel of 
a watch or a tuning-fork. Both forces 
are operative in a star — gravitation pull- 
ing it together, and the elastic force 
of gas-pressure keeping it from col- 
lapsing. An ordinary star is in equili- 
brium. But suppose we could take such 
a star and suddenly compress it in every 
part, so that it was reduced to 90 per- 
cent of its original diameter. Gravita- 
tion would be stronger, since all parts 
of the star are nearer together, but a 
.simple calculation shows that the gas- 
pressure would be still more increased. 
So, if the star, after being held at the 
smaller diameter, were let go, it would 
expand to its original size. When it got 
there, all parts of it would be moving 
outward (the surface fastest) and it 
would overshoot the mark — like a pen- 
dulum drawn to one side and let go — 
and keep on expanding till it got as 
much too big as it had been too small. 
In this condition the gas-pressure would 
he too weak to balance gravitation — 
the star would contract again, and re- 
turn to the state from which it bad 
started, just as a pendulum swings back 
to the point of its release. Successive 


oscillations would take just the same 
timti — again like a pendulum. Such a 
change in size of a star is called pulsa- 
tion. Once started, it would keep on 
for a very long lime; for, though there 
are influences which act like friction 
to slow the motion, these are very small. 

When the star was smallest, the gases 
in the interior would be compressed and 
hotter than the average and, when it 
was largest, they would be expanded 
and cooler. This pulsulion theory — sug- 
gested by Shapley and developed 
mathematically by Eddington— is now 
generally accepted as the explanation of 
Cepheid variation. 

T HF'j changes are on an enormous 
scale, for these stars are very bright. 
They have been observed in distant star- 
clusters and clouds— notably the Magel- 
lanic Clouds — and even in the nearer 
spiral nebulae, and in every one of these 
systems it is found that the average 
brightness is nearly proportional to the 
period of variation. Knowing this, we 
may utilize observations of the stars in 
our own system, which are near enough 
to be visible with the naked eye, to get 
the actual brightness corresponding to a 
given perifid. Though these stars are 
near the outer limit for direct measures 
of distahee, the evidence is strong that, 
for a period of ten days, the brightness 
averages alniut 1(X)0 times that of the 
sun, ranging in a typical case from 600 
to 1400 times the sun’s light. For a 
period of three days the average light is 
some 350 times tlie sun's, for 40 days 
about 3000. The luminosity does not in- 
crease quite in proportion to the period. 

The changes in brightness of even the 
least of these stars exceed the total light- 
emission of a hundred stars like the sun. 

In size, as well as in brightness, these 
stafs are giants. Those with periods of 
three or four days have on the average 
spectra nearly like the sun’s and prob- 
ably give out about the same amount of 
light per square mile — which would 
make the diameter of such a star 20 
times the sun’s, or about 17,000,000 
miles. The stars of longer period are 
cooler, and must have larger surface 
areas in proportion to their light, so that 
one of ten days’ period is about 40,000,- 
000 miles in diameter, and the diameter 
for a period of 40 days probably exceeds 
100,000,000 and perhaps 150*000,000 
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When Stars Pulsate iii Brightness, What Really 
Happens and Why? Such Changes Take Place on an 
Enormous Scale ... A Star’s Diameter May Rise and 
Fall by as Much as 40,000,000 Miles and at a 
Rate of 25 Miles a Stn^md . . . New Data Increase 
Our Knowledge but We Still Hav<* Much to Learn 


miles — comparable with the earth's orbit. 

If stars as huge as this expanded and 
contracted by any considerable percent- 
age, the motions of their surfaces would 
be fast enough to be detected by the 
spectroscope — and, in fact, every Cepheid 
variable which has been adequately oh 
served shows changes in radial velocity. 
The rate of motion is moderate— as sucli 
things go- -averaging about 20 kilo- 
meters per second on each side of the 
mean (which represents the steady mo- 
tion of the star's center toward or from 
us) . 

But even this “small” value (compared 
with other astronomical figures) means 
that the diameter of an average variable 
— which is affected doubly by tlu* mo- 
tion of lK>th surfaces -is at times in- 
creasing or decreasing at the rale of 25 
miles every second, or more than 2,000,- 
000 miles per day. For the stars of shorter 
period the motion slows up after a day 
or so, and the whole change in diameter, 
for the majority of the variables, does 
not exceed 3,000,000 miles. But the stars 
of longest period — for which the rate of 
motion is found to be greater than the 
average, alter much more. The extrenu* 
range in diameter so far detected 
amounts to 40,000,000 miles. This sounds 
— and is — extraordinary; but we must 
remember that such a star, with a period 
longer than 40 days, may be 150,000,000 
miles in diameter, so that the change, on 
each side of the mean diameter, would 
only be 13 percent. The percentage 
change in size of the smaller stars of 
shorter period appears to be smaller, and 
usually less than 10 percent each way. 
All this is strongly in favor of the pulsa- 
tion theory — while spectroscopically cal- 
culated motions larger than the diameter 
of the stars would have killed it. More- 
over, the percentage changes in diameter 
and in surface temperature are of about 
the same size — which makes sense. The 
changes in size combine with those in 
temperature and surface brightness to 
produce the observed variation ; but the 
temperature changes have considerably 
the greater effect. 

T TNTIL recently, spectroscopic data of 
U this sort were available for only 29 
of the brighter Cepheids. The list has 
been greatly increased by a long and 
successful campaign of work by Dr. A. 
H. Joy, of Mount Wilson, who has just 


published the velocities <if 126 additional 
stars of this class, including pract'callv 
all which are accessible to a telescope in 
the latitude of California. All hut two 
of the variables previously .studied are 
brighter than the eighth magnitude; all 
hut three of Joy’s list are fainter than 
this limit, and some are of the thirteenth, 
or even the fourtt.‘enth magnitude. 

This remarkable extension of our 
knowledge is due not only to the great 
reflectors but to special spectrographs, 
giving short spectra which could he 
photographed in three hours, even for 
the faintest stars. As the spcctia of stars 
of tliis sort are rich in strong lines, good 



Light curve of Delta Cephei, the 
typical star and prototype from 
which the term **Cepheid variable’* 
is taken* The curve is by Joel 
Stebbins and is reproduced from 
Russell, Dugan and Stewart’s ’’As- 
tronomy”, courtesy of Ginn and Co. 


determinations of the velocity could be 
secured; hut, as the velocity varies, at 
least five, and usually eight oi ten obser- 
vations were made for each slur, so that 
almost 1000 spectra had to he secured 
-an enormous piece <if work. 

Every one of the newly observed stars 
shows regular variations in velocity, of 
the same type as ftir the brighter vari 
aides, and, for every one, the range is 
small enough to indicate; a pulsation of 
only a moderate fraction of the star’s 
probable radius. The confirmation of 
theory is in this particular all that eemld 
he desired. 

But there is one point where the pulsa- 
tion theeiry, attractive as it is, gets ap- 
parently into trouble. The stars arc 
brightest, not when they are smallest 
(and must be hottest inside), hut when 
their surfaces are approaching us most 
rapidly — that is, when the stars are ex- 
panding fastest; aild they are faintest 
when they are most rapidly contracting. 
This rule, established by the observa- 


tions of the first few bright stars, is con^ 
firmed completely by Joy^s extensive 
work. There is no flagrant exception 
among all the stars. The time of greatest 
brightness usually comes a little ahead 
of the time of most rapid expansion, and 
the same is true for minimum brightness 
and contraction, but when allowance is 
made for this, the deviations for indi- 
vidual stars are not serious. 

Another properly, shown by the light- 
curves, is confirmed by the velocities. 
The rise from minimum to maximum 
light is usually faster than the fall to 
minimum again, and for many stars 
lakes less than half as long — though, for 
a few, the rise and fall are equally rapid. 
It is found, correspondingly, that the 
time between the most rapid contraction 
and fastest expansion — roughly speak- 
ing, the interval when the star is smaller 
than its average size — is less than half 
the period, while the star is larger than 
the average for more than half the time. 

This last fact is not hard to under- 
stand on the pulsation theory. When the 
star is smaller than normal, all the forces 
acting on it, and, in particular, the in- 
ternal gas-pressure, arc increased by a 
larger percentage than the percentage of 
decrease in the forces when the diameter 
is increased by the same amount. Hence 
the oscillations are not like the swings 
t)f a pendulum, which is subject to just 
the same restoring forces at the same 
distance on the right and left, and so 
takes exactly the same time for one half 
of its swing as for the other. 

The more powerful forces operating 
when the star is small produce a quicker 
effect. (This is a very good example of 
an explanation which, while sound as 
far as it goes, omits a great deal of the 
complications of the real problem. Ed- 
dington's careful mathematical discus- 
sion of the problem is not easy reading 
for anybody.) 

B ut the lag of maximum brightness, 
and maximum .surface temperature, 
behind ihi* lime of maximum central 
temperature, is not so easy to explain. In 
a rough and general way we may assume 
that it takes some lime for the effect of 
the internal heating to work its way out 
from the interior to the surface; and it 
(h)(*s secmi safe to say that a lag in the 
surface temperature is much more in- 
lelligihle than a “lead” — as an electrical 
engineer would call it. But the details 
have not yet been successfully worked 
out. There is no reason at all to l)elieve 
such a solution impossible, and from 
what one picks up in talking in astro- 
physical circles, there is good hope that 
the resolution of the difficulty may not 
he far off. There is therefore no sufficient 
reason to discredit the pulsation theory, 
which accounts for so much, liecause this 
complication has not yet been cleared up. 
— Princeton University Observatory^ De- 
cember 4, 1937, 


85 


H 


H 


ARMONIOUS nORMONES 


H ave you ever seen a case of “cret- 
inism?” Here is a heartbreaker ~ 
a four year old child, dwarfed 
physically and stunted mentally hecause 
lie was born with a defective thyroid 
gland. His blubber lips, thick protrud- 
ing tongue, and sunken ncise give him 
a bestial aspect; he is, as the great Osier 
said, “the pariah of nature.” But thanks 
to recent discoveries in endocrinology he 
can be rescued from drooling idiocy and 
lifted to a normal plane of life if thyroid 
treatment is begun at once. 

The mystery of the endocrines is not 
yet wholly bared, but there is already 
much that can be definitely staled con- 
cerning these tiny organs that pour their 
secretions directly into the hl(»od stream. 
We know that our physical growth, men- 
tal energy and general attitude toward 
life depend largely upon the concerted 
activity of a few glands which altogether 
do not weigh more than three quarters 
of a pound! 

The endocrines manufacture power- 
ful chemical substances called hormones 
which have the power of arousing cer- 
tain bodily functions and inhibiting oth- 
ers. Thus, when we are confronted by 


Mcnlicine’s Newent, Shrewdest W eapon . . . Mystery of 
the Endoerines ... Thanks to Reeent Discoveries . . . 
The Promising Whale Proved to he a Disapjmintment 

By MORRIS FISHBEIN, M.D. 

Editor of Th« Journal 0/ the Ameri’ 
can Medical Aaaociation, and of Hygeia 
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A iununary chart of the aeveral endocrine 
glands of the body. These work in unison 


physical danger, our adrenals pour out 
floods of adrenalin, a hormone which 
sends towering energy to the muscles of 
flight and battle. With the onset of 
winter our thyroid grows slightly larger 
in preparation for the increased de- 
mands that cold weather will make up- 
on us. When soil and water are deficient 
in iodine, the thyroid visibly enlarges in 
an attempt to compensate for this lack, 
and “goiter” results. In the Great Lakes 
region of the United States a high per- 
centage of female school children were 
formerly goitrous, hut by administering 
small quantities of potassium iodide 
twice a year, Marine demonstrated that 
the disease could be reduced to less than 
1 percent. In some American cities the 
municipal authorities now 
supply chocolate-coated tab- 
lets containing one tenth 
grain of potassium iodide 
once a week for 20 weeks. 
Table salt, slightly iodixed, is 
also a cheap and excellent 
preventive. 

If the thyroid becomes too 
active, a forced draft fans our 
energy fires. Observe a wom- 
an, suffering from a too-busy 
thyroid; her hands tremble, 
her eyes pop, her whole body 
vibrates with purposeless agi- 
tation ; ultimately she will 
collapse unless her thyroid 
activity is halted. Surgical 
intervention is necessary 
here; a delicate operation 
will remove a portion of her 
thyroid, leaving just enough 
to maintain the thyroxin level 
essential to normal life. 

The pituitary gland, lo- 
cated as shown in the draw- 
ing, is the motor of our sex 
and also produces the hor- 
mone controlling growth. 
Tadpoles and rats stimulated 
artificially by this hormone 
grow to enormous propor- 
tions. In normal human be- 
ings, however, the growth hor- 




mone begins to subside at puberty, and 
the pituitary then releases its gonad- 
stimulating hormone. Under its influ- 
ence, the cells of reproduction begin to 
ripen, and characteristic sex changes 
take place. But observe what happens 
when the pituitary is laggard at this 
point: here is a fatlish adolescent boy 
with the bodily configuration and voice 
of a girl. Excessive fat is distributed 
in heavy folds around his girdle, his 
breasts are prominent, while his geni- 
tals have remained infantile in size. 
His schoolmates laugh at this sorry 
creature, and unless his condition can 
be improved, serious behavior compli- 
cations will ensue. But when he re- 
ceives injections made from the fresh 
pituitary glands of cattle, his fat rolls 
off, his voice deepens, his genitals at- 
tain normal size and function. The in- 
jections have stimulated his lagging 
pituitary and thus supplied him with the 
hormones essential to his proper de- 
velopment. 

T he thyroid loads our nervous system 
with energy, the adrenals fire it. The 
adrenals are two in number, riding the 
upper pole of the kidneys like a triangu- 
lar cocked hat. Tuberculosis of tlie out- 
er covering of these glands leads to once- 
fatal Addison's disease, a malady that 
can now be controlled by use of cortin 
— a hormone extracted from the adrenals 
of cattle. Just as cretins are treated 
with thyroid extract, sufferers from Ad- 
dison’s disease are supported by injec- 
tlMis of cortin, one of the most potent 
extracts in the modern medicine chest. 

Adrenalin, the dramatic stimulator of 
the heart and nervous system, is now 
commercially produced by treating the 
inner portion of the adrenal glands of 
animals. This powerful extract also has 
the special property of relaxing the 
smooth muscle of the bronchial tracts 
and is therefore of specific value in die 
treatment of asthma. In women, tumors 
of the adrenal cortex lead to profound 
changes in appearance; the bearded 
lady in the circus is frequently suffer- 
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ing from an adrenal tum<ir. Her beard 
might disappear if the tumor were dis- 
sipated by X rays or surgically re- 
moved. 

A French physiologist once remarked 
that a woman is but an appendage to 
her ovaries. This may sound excessively 
gallic to our sensitive American ear, 
but the fact is that the entire feminine 
organism is sadly deranged when nor- 
mal quantities of the female sex hor- 
mones are not secreted. These hormones 
are now commercially available in 
standardized units. To relieve many 
female ailments, including barrenness 
due to endocrine causes, physicians now 
prescribe these standardized hormones, 
and medical opinion agrees that such 
treatment is strikingly effective. 

Nested behind the thyroid are four 
tiny nodules about the size of a grape 
seed. These, the parathyroids, provide 
an efficient mechanism for the mobiliza- 
tion of calcium. Without calcium the 
body would be in a state of muscular 
agitation known as tetany, a truly seri- 
ous disease in which the sufferer is 
thrown into agonized convulsions by the 
slightest stimuli. The parathyroids pre- 
vent these excessively violent neuro- 
muscular reactions, by keeping calcium 
at a certain level in the bJood; if the 
parathyroids are damaged or removed, 
the proper calcium level can he main- 
tained by the injection of the para- 
thyroid hormone, parathormone, com- 
bined with a diet rich in calcium and 
vitamin D. 

I NSULIN is secreted by the islands of 
Langerhans, small cells occurring in 
the pancreas. If these ‘‘islands” lose 
function, sugar and starch cannot be 
used by the body, and diabetes results. 
Until the hormone insulin was isolated 
from animal pancreas in 1922, diabetic 
patients were doomed to coma or star- 
vation. Today, commercially prepared 
insulin obtained from animal pancreas 
enables 300,000 diabetics in the United 
States to lead lives closely approaching 
normal. 

Few people appreciate the sacrificial 
role played by animals in providing the 
raw material from which commercial 
hormones are made. The great meat- 
packers operate huge laboratories de- 
voted solely to the manufacture of gland 
extracts obtained from meat animals. 
The glands are ground and desiccated; 
secret chemical methods are employed 
to extract the precious essence in liquid 
and crystal form. To make a single ounce 
of insulin powder, 1000 pounds of ani- 
mal pancreas must be treated. Naturally, 
the cost of these animal hormones is 
high. A European pharmaceutical house, 
rebelling at the price of American cat- 
tle glands, attempted to extract hor- 
mones from whales, but they found that 
althongh the whale has a 750-pound 
Uvar and a 100-pound kidney, his pitui- 
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tary gland weighs just half an ounce! 

The endocrine glands have been com- 
pared with an interlocking directorate 
ruling the affairs of the body. But on this 
glandular board, unanimity must pre- 
vail; if a single dissenting voice is heard, 
confusion is inevitable. Let the pituitary 
increase its function by 1 percent, and 
the other glands violently record the 
change, registering it in turn on all the 
organs and tissues of the body. From 
the therapeutic point of view these in- 
teractions create serious problems; one 
cannot, for instance, stimulate the 
pituitary without affecting other bodily 
functions. A few yfcars ago it was sug* 
gested that a fraction of the pituitary 
had the power of growing hair on bald 
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heads. The early rejoicing subsided 
when it was found that this same frac- 
tion might stimulate or disturb sexual 
functions, and disorder the normal 
growth of bones — conditions worse than 
baldness. 

Steadily, the fruits of endocrine re- 
search come in from laboratories and 
clinics; some are discouraging, some are 
puzzling and contradictory. The litera- 
ture grows labyrinthine ; no single mind 
can encompass the scope and influence 
of the ductless glands. But, out of the 
countless researches, a definite unity 
emerges as the science of endocrinology 
forges medicine’s newest, shrewdest 
weapon in the unremitting battle against 
human suffering and disease. 



Phuto Kwing Gulloway 

A matter of endocrine gland behavior — or rather, of misbehavior. Jack Earle, 
eight feet seven inches in height, and Major Mite, standing one foot eleven. 
In cases of these types the pituitary or growth-controlling gland is involved 


Protection for the Public 


Do We Need New Food, Drug, and Cowmetie Laws? 
The Accompanying Article, Written at Our Re- 
quest, Answers This Vital Question 

By SENATOR ROYAL S. COPELAND 


I T is a ghastly thing that drug legis- 
lation waits on a tragedy like the 
73 deaths from sulfanilamide elixir. 
Why is it that legislative bodie.s deal 
only with emergencies, rarely in advance 
of disaster? 

For five years I have struggled along, 
and almost alone, in attempts at con- 
gressional action. The appeals of the 
responsible departments of the Govern- 
ment have been without effective results. 
Twice the Senate has acted, once the 
House acted, but for almost a year final 
action on the latest bill has been de- 
ferred in the House of Representatives. 

I am not blaming any individual or 
committee. What is happening is char- 
acteristic of congressional inertia. The 
consumer group is usually voiceless; no 
public pressure is exerted to pass this 
bill, the sort of pressure that is extremely 
active when selfish interests are at stake. 
This particular measure, the pending 
Food, Drug, and Cosmetic Bill, is of 
interest to the public only in the sense 
that smallpox and typhoid fever are of 
interest; during their appearance in 
epidemic form, every citizen demands 
action by the authorities. Perhaps the 
unfortunate deaths from sulfanilamide 
elixir will arouse the public and the 
Congress. If this should be the case and 
out of this disaster comes the enactment 
of a worth-while law, the victims of this 
needless poisoning will not have died in 
vain. 

Suppose we review the reasons why 
the Food and Drugs Act of 1906 should 
l)e revised. The revision is de.signed to 
furnish a more effective weapon than 
Dr. Wiley’s now antiquated statute pro- 
vides. Modern commercial practices, 
which Dr. Wiley and his associates did 
not and could not anticipate, call for 
new methods of control. Defects in the 
law itself, as revealed by hundreds of 
court decisions, must be remedied if 
consumers are to have adequate pro- 
tection. 

When the original law was drafted, 
manufacturers depended to a great ex- 
tent upon the labels of their products 
t(» sell the goods. Truthful labels seemed 
quite enough to protect the consumers; 
no provision was made for bringing oth- 
er forms of advertising under control. 

Today, most manufacturers keep their 
labels above reproach. The truth is 
found there. Unfortunately, however, 
there is a relatively small group that 
does not hesitate to make preposterous 
claims in printed and radio advertising. 
Such unscrupulous persons know that 


they run no risk of penalty under the 
existing Food and Drugs Law. 

Other problems in connection with 
foods and drugs have arisen through 
changed modes of living. Where most 
foods were once made ready for the 
table in the housewife’s own kitchen, to- 
day more and more foods are prepared 
outside the home. Thanks to modern 
scientific methods of processing, many 
of them are cheaper and even better 
than the housewife could produce. But 
in the production of others, 1 regret to 
say, there are grave abuses which can- 
not be controlled under laws that with 
a few exceptions make no provision for 
legal standards or for adequate sani- 
tary supervision. 

Cosmetics, comparatively unimpor- 
tant in Dr. Wiley’s time, are now pro- 
duced in such vast quantity as to make 
the business a major industry. It is one 
which is related to the health and pocket- 
books of millions of consumers. Yet, un- 
less their labels carry medicinal claims 
for diseased conditions, even poisonous 
cosmetics do not come within the law. 

L ikewise, many dangerously potent 
J drugs enjoy an unrestricted sale un- 
der labels which give no hint of their 
harmful character. Because they are not 
adulterated and their labels, so far as 
they go, are not untruthful, they are 
freely sold. Except for a few specifically 
named narcotics and habit-forming 
drugs, precautionary labels cann(»l be 
required under present laws. 

Twelve women in California, in the 
San Francisco region, naturally anxious 
to improve their looks, were stricken 
blind after using a certain fat-reducing 
preparation. It was a product contain- 
ing a very dangerous drug, dinitro- 
phenol. 

In our hearings before the Senate 
Committee there were exhibited some 
horrifying pictures. They were of a per- 
son, a handsome young woman, who 
had gone to a beauty parlor to have 
her eyelashes dyed. The eyes were 
burned out and the face terribly dis- 
figured, the effects of a drug to which 
she happened to be susceptible. 


We spend in one year around two or 
three hundred million dollars for cos- 
metics. It is indeed a tremendous in- 
dustry; and fortunately, you will be 
glad to learn, most cosmetics are harm- 
less. But there have been instances of 
serious injury, and some deaths, follow- 
ing the use of cosmetics. A cream sold 
under a trade name was claimed by its 
promoters to be not only a superior 
and harmless depilatory — a hair re- 
mover — but also of actual benefit to the 
skin. As a matter of fact, it contained 
a potent ingredient more appropriately 
used as a rat poison — thallium acetate. 
Many who used this product became 
bald. Others suffered severe muscular 
pains, nerve impairment, and paralysis. 

Among the efforts of the Government 
to suppress the sale of products for 
which fraudulent and untruthful claims 
were made, was that of an attack upon 
a product containing ammonia, turpen- 
tine, water, and egg. It was first sold 
as a horse liniment, but the enterpris- 
ing owner found m(»re money in offering 
it as a remedy for human tuberculosis, 
pneumonia, and a long list of other seri- 
ous diseases. Back in 1922 a case was 
brought against the manufacturer, alleg- 
ing, in the language of the present law, 
that its prepost en)us therapeutic claims 
were “false and fraudulent.’* Under this 
W()rding of the statute it is necessary 
for the Government to prove, not only 
that the label statements were false, 
but that the manufacturer knew them to 
be false. Physicians skilled in the treat- 
ment of tuberculosis testified that the 
labeling was false. But the manufac- 
torer, a man of advanced years and the 
dignity of a patriarch, gave such con- 
vincing testimony of his faith in the prod- 
uct that the jury decided in his favor. 

Through the ten years that followed, 
before the Court finally curbed this 
audacious fraud. Government investi- 
gators followed up a long list of its vic- 
tims. They had been persuaded by the 
label to treat themselves for tuberculosis 
and other diseases with this miserable 
stuff and subsequently died from those 
diseases. Among the victims were three 
sisters, Martha, Elizabeth, and Marga- 
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ret, who were admitted to a well-known 
tuberculosis sanatorium in 1924. Mar- 
garet heard of the product 1 am dis- 
cussing. She was not allowed to use the 
nostrum in the sanatorium^ so she left 
so that she might use it at home. She 
Induced her sisters to leave for the same 
home treatment. Martha died after using 
the fake remedy for about four months. 
Elizabeth used it for about the same 
length of time and then returned to the 
sanatorium, only to die three months 
later. Margaret, whose tuberculosis was 
only moderately advanced when she 
went home, depended on the product for 
an entire year before she returned to the 
sanatorium, her disease far advanced. It 
was not long before she died. 

But evidence of this kind was not 
enough to establish a legal case under 
the Food and Drugs Act. The evidence 
had to show that the manufacturer knew 
that his product would not confer the 
benefits he claimed for it. 

The mass of other cases investigated 
included that of a tuberculosis victim in 
New Hampshire who wrote testimonials 
for this fraudulent compound, claiming 
she was cured. The woman was paid for 
this service, and while she was on her 
deathbed her son wrote testimonials 
•signed with her name. Her death <’er* 
tificate showed the cause to be tuber- 
culosis. 

M ore than 60 certificates were found 
showing the deaths of users of this 
extract from maladies which the label- 
ing promised to cure. 

f'or several years the gioss sales of 
this useless thing amounted to more 
than 100,000 dollars annually. In one 
year the sales reached a peak of 367,000 
dollars. This gives some idea of the 
numlrer of persons who were using the 
fake remedy. 

Space does not permit the recital of 
many other instances of failure to deal 
effectively with similar evasions of the 
spirit of the law. But surely enough has 
been said to show what the Government 
faces under the present Act in its efforts 
to protect the public against hundreds 
of dangerous and worthless nostrums. 
The maker of a fake “cure/’ who is un- 
aware of the loopholes in the Food and 
Drugs Law may be promptly caught and 
brought to book. But another maker of 
the same nostrum, with the same label- 
ing, who knows how to cover up evi- 
dence of his bad faith, may continue in 
business indefinitely. But the victims of 
the one fake are just as dead as the 
victims of the other. 

When Eben M. Byers, wealthy Pitts- 
burgh manufacturer and former ama- 
teur golf champion, lost his health, he 
was persuaded to dose himself with^ 
“certified radium water.” Perhaps he 
reasoned that if it didn’t cure him it 
wouldn’t do any harm. But the medicine 
killed him; it literally disintegrated the 


bones of his head in but a short time. 

Newspaper editorials were caustic in 
their criticism of the Government. Why 
wasn’t the Food and Drugs Act en- 
forced? Editors, in common with most 
well-informed persons, assumed that 
the Food and Drugs Law prohibits nos- 
trums that are dangerous to health when 
used according to directions on the bot- 
tle or in advertising. Unfortunately, the 
law does not prohibit or restrict the 
sale of diwlgerous drugs. Only when the 
labels of medicines bear ‘Talse and 
fraudulent” therapeutic claims or mis- 
represent the identity of the ingredients 
are the manufacturers subject to legal 
action. The label of the medicine that 
killed Mr. Byers bore only a simple, 
truthful statement that the product was 
a radium-active water. It was sold within 
the law. 

Preparations used for rheumatism, 
neuritis, and similar disorders may con- 
tain cinchophen, a drug that injures the 
liver. Among many reports in recent 
medical literature of the deadly effect of 
this substance is one from the Mayo 
Clinic, describing five fatalities. In Oc- 
tober, 1932, The Annals of Internal 
Medicine reported six deaths from cin- 
chophen poisoning, four of them caused 
by one proprietary medicine. Such re- 
ports multiply as time passes. The pres- 
ent Food and Drugs Law does not re- 
quire that cinchophen he declared on 
the labels of preparations containing it. 

For many foods the Department of 
Agriculture has adopted administrative 
standards based on good household and 
commercial practices. Such standards 
are merely advisory, not having the force 
and effect of law. But if manufacturers 
can be persuaded to follow such stand- 
ards or if there is a widely recognized 
household practice, there is set up a kind 
of “common law” understanding as to 
the nature of the product in question 
and legal actions are taken on that basis. 
But not always successfully! 

Far-sighted manufa(‘lurcrs in most 
food industries gladly accept such vol- 
untary standards. Bui, of course, with- 
out legal standards the integrity of our 
foods cannot be assured; neither con- 
sumers nor honest manufacturers can 
be protected against the unscrupulous 
practices of those who profit by debas- 
ing the things we eat. 

Many more examples could be given 
to show the inadequacy of tlie present 
Food and Drugs Act, but let us now 
consider S. 5, the Food, Drug, and Cos- 
metic Bill that passed tht‘ Senate. The 
bill was written after many and exten- 
sive conferences with the enforcement 
agencies of the Government and with 
representatives of various consumer 
groups and associations, professional 
groups, and the industries to be regu- 
lated. Letters inviting suggestions were 
sent to many persons known to be inter- 
ested in the proposed legislation. Sev- 


eral volumes of suggestions were re- 
ceived from persons in the groups men- 
tioned, and these were carefully atudied. 
Many of the suggestions were rejected, 
some were accepted, and others accepted 
in part or in effect. The hearings held 
by committees of the Senate and House 
of Representatives on previous bills in 
former sessions of the Congress were re- 
viewed and studied. While it is not per- 
fect, of course, the Senate bill lays the 
foundation for a very complete act after 
the House has made its changes and 
improvements. 

T he one factor, more than any other, 
which has withheld action on the 
revision of the Food and Drugs Act has 
been the controversy as to whether the 
Food and Drug Administration or the 
Federal Trade Commission should en- 
force the provisions relating to advertis- 
ing. On the premise that advertisements 
of foods, drugs, and cosmetics are noth- 
ing more than extensions of the labeling, 
it seems to me that the control should 
be vested in the. Food and Drug Admin- 
istration which enforces the provisions 
having to do with adulterations and 
labeling. 

This would not have the effect of de- 
priving the Federal Trade Commission 
of its jurisdiction to proceed against 
false advertising in such form as to make 
it an unfair method of competition. Bill 
S. 3 specifically provides that it shall 
not be construed as impairing or dimin- 
ishing the powers of the Federal Trade 
Commission. 

I fully agree with what Secretary 
Wallace of the Department of Agricul- 
ture said: 

“Division of the law to give control of 
adulterations and misbranding of foods, 
drugs, cosmetics, and devices to one 
agency and false advertising of the same 
products to another will inevitably re- 
sult in needless expense and inefficiency. 
Responsibility for control of adultera- 
tions, misbranding, and false advertis- 
ing should be lodged in one administra- 
tive agency.” 

It will he a pity if we let this Congress 
die without passing effective legislation 
in the field of foods, drugs, and cos- 
metics. The health and lives of all our 
people are direetly related to this mat- 
ter. We want no more “Ginger Jake” 
tragedies, no more sulfanilamide dis- 
asters. We want no more victims of dia- 
betes, Bright’s (lisease, tuberculosis, 
cancer, and other serious ailments to be 
enticed to death by the false and fraudu- 
lent claims of unscrupuUms and ruthless 
advertisers. We must make an end of 
worthless foods and those cosmetics that 
carry dangerous ingredients. We are 
proud of our country, but we are not 
proud of its ineffective laws. Surely it 
is the duty of Government to provide 
Americans with every possible defense 
against disease and death. 



Identification by the Teeth 


No Two Mouths Are Precisely Alike . . . Teeth Have 
Individual Characteristics . . . Universal Recording 
System Needed . . . Charts and Te«’hnique Available 

By EDWARD J. RYAN, B.S., D.D.S. 

Editor. Tha Dtntal Digest and OrsJ Hygiene 
Fast Preaidant of the Chicago Dental Society 


T he Tomb of the Unknown Soldier 
symbolizes the unidentified dead. In 
the Arlington National Cemetery 
there are buried 5000 unknown dead of 
the wars of the United States. In the 
cemeteries of Euiope 1600 crosses with- 
out names mark the unknown dead of 
the World War. Many of these soldier- 
dead could have been returned to their 
families for burial if identification by 
the teeth had been universally practiced. 

Each year civilian catastrophes take 
their toll of lives: An airplane hurtles 
through the night and strikes the side of 
a mountain ; a school bursts into flames ; 
a factory explodes; a steamship sinks — 
features have lieen marred beyond recog- 
nition, and only the teeth remain as tell- 
tale physical structures. 

No two mouths are precisely alike. 
Even after extraction of all teeth the 
residual bone retains certain X-ray char- 
acteristics, and the distinguishing differ- 
ences and deviations from the normal 
may be noted on a chart. Teeth have 
definite individual characteristics; the 
relationship of the teeth to one another 
varies with each person, as do the size 
and shape of the jaws and palate; the 
relationship between the two jaws is an 
important determinant of the appear- 
ance of the structures of the lower part 
of the face. Teeth are, anatomically, 
square, ovoid, and tapering. Generally 
speaking, the square type of tooth is 
found in the corresponding type of face. 
The shape of the upper central incisor, 
the shape of the arch, and the shape of 
the face are usually of the same general 
type: square, ovoid, or tapering. In any 
classification of dental tissues, therefore, 
there is opportunity to record individual 
tooth size, color, and contour ; to record 
arch sizes and types ; to record relation- 
ships between the jaws; and, finally, to 
classify facial types. Thus, from a care- 
ful dental description, the lower part of 
the face of a person sought but unknown 
can be hypothetically reconstructed with 
reasonable accuracy. 

S PECTACULAR cases, some of which 
are briefly summarized in the follow- 
ing paragraphs, are on record in which 
identification by means of the teeth was 
definitely established, both for civilian 
needs and criminal urgency. 

For example, a radio broadcast re- 
cently recounted the story of hill-billies 
in Kentucky who, unable to write, filed 
their claims to land by biting a piece of 
paper in two. Thus in the event of a 
property dispute the rightful owner 


could be identified by matching the 
pieces of paper. 

Again, in June, 1935, there was re- 
ported the case of Miss Ida May Hanson 
whom Clarence Neal killed and buried 
on a Colorado mountainside. Two pros- 
pectors in search of gold stumbled upon 
a stockinged leg protruding from the 
ground. All efforts at identification of 
the body failed until the sheriff had a 
dentist take X rays of the mouth and 
describe technically the artificial restora- 
tions found. Copies of these dental char- 
acteristics were distributed at a conven- 
tion of the Colorado State Dental Asso- 



A universal system of recording den- 
tal characteristics would have made 
possible identification of this skull 


ciation. The story was also published in 
a national dental magazine. A dentist in 
Nebraska thought this magazine descrip- 
tion to be uncannily familiar. His dental 
records, including a plaster cast made 
three years previously, confirmed the 
identity of the victim whose slayer was 
soon after apprehended. 

When a skull was found near the 
former home of a rancher who had dis- 
appeared four years previously, the teeth 
were identified as those of William K. 
Dowling, the rancher who had, it was de- 
cided, committed suicide. 

On May 15, 1935, in a wood near 
Middlebury, Vermont, the decomposed 
bodies of three persons were found. 
Through each skull was a bullet hole. 
The bwlies were apparently those of a 
mother and her two children. The woman 
must have been about 40 years of age 


and her children were about 11 and 13. 
They had lain half buried in the ground 
for two or three years. Presumably they 
had been of a prosperous family, for in 
the mouth of the older child was found 
a tooth regulating appliance of extreme- 
ly excellent construction. It would seem 
that people of this economic class, who 
could afford such skilful and protracted 
orthodontic attention, would not vanish 
without being missed by family and 
friends. The Boston Police Department, 
the Boston Globe, the Federal Bureau of 
Investigation, orthodontic societies, and 
the magazine Oral Hygiene, ail these 
have made attempts to identify these 
people. To date no identification of these 
bodies has been made. The orthodontic 
appliance remains the one important 
tangible clue on which identification de- 
pends. 

A CORPSE had been claimed as that 
of John Frahm, wealthy Arizona oil 
operator. An unidentified body was 
found with an artificial denture. The 
dentist's dental chart proved which was 
the real corpse of John Frahm, and sub- 
sequently aided in tracing the murderer. 

An autopsy of Alphonso Paolillo who 
was found dead in the driveway of the 
home of his cousins in an eastern town, 
revealed teeth marks on his shoulder. 
The relatives denied any knowledge of 
the victim's death, but casts made of 
their teeth showed that the cast of one 
of the women corresponded with the 
marks on the dead man's shoulder. 

B. H. Humble of Glasgow, Scotland, 
ttn authority on forensic medicine, de- 
scribes cases of murder committed by sex 
perverts. These sadists often bite their 
victims. The bite is usually slowly and 
deeply inflicted and the tooth marks 
often persist long after death. In Dussel- 
dorf, Germany, a woman was murdered 
by such a sex fiend. On her breast were 
the complete marks of front teeth. The 
alinement of the marks showed an ab- 
normal position of the incisors. Police 
authorities made a cast from the marks 
on the Woman's skin, similar to that a 
dentist makes when he constructs a 
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bridge (or a patient. This cast was com- 
pared with casts made of the teeth of 
suspects and the identification of the 
murderer was finally determined from 
this record. 

Sdrup, another European interested in 
ihis subject, devised a method of record- 
ing t<Hith marks based on the same prin- 
ciple as finger-printing. This method, 
however, is not practical inasmuch as an 
ink has not yet been developed to record 
the tooth impression direct from the 
mouth; a cast must first he made from 
which an ink-imprint on paper is ob- 
tained. 

All the identifications cited above were 
made without the assistance of any uni- 
versal standardized method of charting 
the teeth. But if a system of charting, 
such as that described below, were in 
wide use, many more unkn(»wn dead 
could be identified. 

A record chart, to be generally ap- 
plicable for such a universal identifica- 
tion system, should have the following 
characteristics : 

1. The teeth should he represented 
with anatomic accuracy ; that is, the size 
and shape of the teeth should he shown 
in exact scale and measurement. 2. The 
chart should show the five exposed tooth 
surfaces. 3. The teeth should be repre- 
sented in while on a dark background, 
so that missing teeth may be recorded by 
^'blacking out” with a soft lead pencil. 
4. The chart should be reproduced on a 
paper that will take colored pencils in 
order to record metallic restorations of 
gold and silver amalgam. 5. The chart 
must be so simplified that it can he filled 
out and interpreted by non-dentists as 
well as dentists. 6, The chart must he 
inexpensive. 
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A ftandardized chart for recording dental defects and changes 


Such a chart has been developed and 
is reproduced directly above. To dale 
there are at least 100,000 people in the 
United States who have records of their 
leetli made on a standardized chart such 
as is described above. Each one of these 
persons now has a chart marked in color, 
in comparatively uniform symbols, show- 
ing the following conditions: 

1. Porcelain fillings, indicated by a 
pencil outline. 2. Porcelain jacket crowns 
and bridge facings, shown by cross- 
hatching with lead pencil across the cor- 
responding tooth or teeth on the chart. 
3. Missing teeth, blocked out with soft 
lead pencil. 4. Abrasions, represented 
with soft lead pencil. 5. Cavities, indi- 
cated with blue pencil. 6. Advisable res- 
torations, demonstrated with blue pencil. 
7. Root canal filling, indicated by red 
pencil. 8, Pulp involvement, indicated by 
red at apex of the tooth. 9. Presence and 
position of an impacted tooth, repre- 
sented by a red outline. 10. Extraction 
advised, shown by a red “X” across the 
proper tooth. 11. Pyorrhea pockets, rep- 
resented in red along the crest of the 
gums. (A notation is made at the bottom 
of the chart if extensive gingivitis is 
present. ) 

One would think that the large insur- 
ance companies of America, who must 
have occasional cases in which it is diffi- 
cult to establish proofs of death because 
of inability to make positive identifica- 


tion of iK>die8, would be interested in 
this subject of accurate and universal 
charting of the teeth. One would think 
that these insurance companies would 
require complete dental examinations as 
a part of their physical examinations in 
order to determine the presence of den- 
tal disease which might be endangering 
the heart, the lungs, the kidneys, and all 
the vital organs. No insurance company 
in the United States includes a thorough 
dental examination with the physical 
examination required, and no dental rec- 
ords are available to aid in establishing 
the proof of death should other means 
fail. Such enterprise on the part of in- 
surance companies with their organized 
facilities for the handling of records 
would inevitably prove of great value in 
civilian and criminal identification. 

T he chart reproduced above is such 
that it can he added to at any time. If 
the patient transfers from one dentist to 
another, his complete record can be 
easily transferred also. Already a start 
has been made. This system is available 
for routine use in civilian practice with 
attendant benefits of co-operation be- 
tween physician and dentist as well as 
dentist-patient understanding of treat- 
ment, in addition to the highly desirable 
foresight which, in the event of a catas- 
trophe, furnishes a ready means of iden- 
tification. 
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Portable Brinell 
Tester 

A light weight, portable Brinell in- 
gtnimcnt that can be carried easily 
right to the job is said to simplify metal 
hardness tests around industrial plants and 
in the field, remote from laboratory facilities. 
According to the manufacturer it can be 
used in close quarters and can be applied 



Numerals indicate the parts of the 
Brinell tester described in the text 


to parts and equipment the size of which 
have, heretofore, made testing diflBcult, ex- 
pensive, and sometimes virtually impossible. 
It eliminates both the necessity of dis- 
mantling equipment to be tested and trans- 
porting specimens to the laboratory. 

Known as the Telebrineller, the instru- 
ment was developed by one of the oldest and 
largest railroad rail maintenance organiza- 
tions in the United Stales to check and con- 
trol the re-building (welding) and heat 
treating of rail ends on the right-of-way. Its 
simplicity, convenience, anil the ease with 
which it can be carried are indicated by the 
fact that the combined weight of the outfit 
and carrying case is only W 2 pounds. Ac- 
cording to the manufacturer it is not affect- 
ed by hot or cold weather and is built to 
stand hard use. No training or previous ex- 
perience, it is claimed, is necessary to oper- 
ate it accurately. 

In addition to its more obvious uses in 
many types of plants throughout the metal- 
lurgy industries where it is used both in 
receiving rooms to check deliveries of raw 
materials with specifications ordered, and in 
routine production control, it also has a 
number of uses in plant maintenance work. 
Besides its use to test rail ends, it is being 
used, for example, wherever an accurate 
knowledge of metal hardness is a factor in 
safety and continuous operation. 


Contributing Editors 

ALEXANDER KLEMIN 
In charge, Daniel Guggenheim School 
of Aeronautics, New York University 

D. H. KILLEFFER 
Chemical Engineer 

The outfit is composed of the Telebrineller 
instrument proper, a bar of known hardness, 
a microscope with a scale etched in its focal 
plane, and a slide rule, packed with extra 
lest bars and impression balls in a small 
case. The instrument itself consists of a 
metal tube supported in a soft rubber head 
and a rubber spacing block, the tube hold- 
ing the bar of known hardness. An anvil in 
the top of the rubber head restsS directly on 
the bar. Below the bar an impression ball, 
secured in a narrow aperture in the base of 
the head, comes in direct contact with the 
metal to be tested. 

To make a test the instrument is held 
against the specimen and the anvil is struck 
a sharp blow with a three- to five-pound ham- 
mer. The impact is transmitted through the 
anvil to the bar, then to the ball and on to 
the specimen. Force of the blow is said not 
to be a factor, the diameter of the impres- 
sion in the bar and in the specimen being. 


Iburtaiy T«lewel<i Inc. 

Operatioti of the hatdnoM 
does not depend on power of blow 



A microscope measures the diame* 
ters of the impressions; hardness of 
the material is found by calculation 


in any case, relative to their individual 
Brinell hardness number (BHN). 

The diameters of the impressions are then 
measured in 1/10 millimeters by placing the 
microscope over each in turn and reading 
the scale. F'iguring the BHN is then a sim- 
ple matter, using either an arithmetical 
formula or the slide rule. 


NO LYIN’ 

nPHE roakr of a lion is 100,000,000 
^ times more powerful than the 
smallest sound that may be heard by 
the human ear. 


4 New Synthetic Re- 


fractory 


F ire brick and similar refractory mate- 
rials to withstand high temperatures 
ordinarily fail in glass-melling furnaces be- 
cause of the corrosive attack on them of 
molten glass and slag. A new series of super 
refractories, recently developed at the Mel- 
lon Institute of Industrial Research, has been 
shown to be as much as six times as re- 
sistant to corrosive action of molten glass 
at 2700 degrees, Fahrenheit, as the best re- 
fractories hitherto available. The new mate- 
rials ore cast from a melt produced in the 
electric furnace at extraordinarily high tem- 
peratures, The problem of casting and work- 
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ing these bricks iias F>een solved by the 
development of unique methods and the ma> 
teriak are now commercially available. 
Large-scale applications of “Monofrax,” the 
new material, have already proved it to be 
outstandingly successful in furnaces for 
melting glass and for handling molten 
slag.-- /J. H. A. 


FOR FUTURE USE 

ALTHOUGH the chemical indus- 
try now produces about 10,000 
different substances for sale, scien- 
tists know definitely of an addition- 
al half million substances for which 
there is no present use. 


Boxing the Elements 

T he effect of wind, rain, sleet, snow, an - 
tic and tropical temperatures, six-mile 
altitudes, and power dives upon aeronautical 
transmitting radio equipment can all he 
duplicated within a few hours by radio en- 
gineers at the General Electrie Company, in 
two new rooms recently completed for radio 
test purposes. 

The walls of the two steel rooms where 
the tests are carried out are 18 inches thick, 
supported hy 12-inch steel beams. Half inch 
steel plate covers the exterior with a sheet 
steel interior protecting insulation of cork 
and glass wool. Large port holes of one- 
inch glass permit operators to study the 
equipment without being subjected to the 
same strains as are placed upon the ap- 
paratus being tested. 

The temperature in the “flight ro<Mn“ mav 
he dropped to 40 degrees liolow zero and 
raised to 160 degrees above zero. An auto- 
matically controlled humidity plant permits 
the inje’ction of live steam into the room 
where the effect of a relative hiunidity from 
30 to 100 percent upon the transmitters may 
be observed. 

The air pressure at 30,(KK) feel elevation 
is about four pounds per square inch, as 
compared with l.'j pounds at sea level. This 
high-altitude pressure is created by the ihi 
of vacuum pumps which reduce the pies 
sure as desired. The outside air pressuri* 
against the room, when the interior has 
l>een set to duplicate an altitude of .30,(KK) 
feet, is 370 tons, necessitating the heavy, 
thick steel walls. A pressure of 2,5 tons is 
forced against the doors, two feet ihiek, 
leading into the rooms. 

The effect of wind velocity upon apparatus 



Slwtiltted •xtr«iii«f of waatbar are 
eoAirotlad from tfiii awitchboard 



A shaking table tests radio equip- 
ment for resistance to vibration 


is duplicated liv two large fans which gen- 
erate a wind velocity equivalent to 30 miles 
per hour. 

A dry-ice plant provides cold air for the 
rooms and high tcmperaliiies are supplied 
by five electric healers with a tola) capacity 
of 30 kilowatts. 

By being able to maintain temperatures, 
pressun*, and humidity in the rooms, and 
at the same time being able to change them 
rapidly, engineers are able to subjeel ap- 
paratus to the same changes it won hi 
undergo in a five-mile power dive. 

Near the “flight room” is a iiewly-con- 
slrucleil “shaking tnachiiie” foi testing the 
effeets of vibration upon aviation radio 
equipnu'iit. 7’lie new machine, one of the 
largest ever built for such purposes, affords 
prei'isioii adpistnients of lioth fiequeney 
and amplitude of viliralion. 

A stroboscope Is used with tlie inaeliine 
in the vibration tests. By svm hronizing *he 
light with the vibration, various parts of the 
ludio atiparatiis can Im* studied while in 
motion. 

Siieli facilities have given radio engiru'crs 
a new eoneejilion of elect lieal ami mechau- 
leal designs foi radio eipiipment in filling 
the need loi impioved and more etlieient 
apparatus, 

(]arbon Dioxide 
Preserves Erdits 

B y using carbon dioxide niixlurcs witli 
air us a presi-rvative atmosphere, Hiu h 
perishable fruits as Australian passion fruit 
have been shipped to England. The original 
experiments have proved snecessfiil and it 
is expected that other Australian fruits, in- 
cluding pineapples, may be later shipped 
around the world in this way. 1). H. K. 


Diver Descends 420 Feet 

M ax E. NOHL, diver, who descended to 
a depth of 420 feet in I^ake Michigan 
recently, withstood a pressure on his body 
of .320 tons more at tiiat depth than lie did 
at the surface, Science Service estimates. 

Atmospheric pressure of 15 poutids to the 
square inch adds up to about twelve tons 
when all of the 3500 square inches of the 
average man’s skin are considered. At 420 
feet the pressure is about 197 pounds to tlie 
square inch. 

Dissolved gases in the human blood stream 
and body cells enable us to resist the pres- 


sure of the atmosphere. At shallow depths, 
rompressed air helps a diver to resist water 
pressure, but as the pressure increases, nitro- 
gen from the air dissolves in the blood 
stream, causing trouble if the diver comes to 
the surface too rapidly. 

“Bends,” or caisson disease, a common 
and serious illness of divers, is caused hv 
nitrogen bubbles collecting in the capillaries. 
These bubbles act as blood clots. Diver 
Nohl, to prevent this, used an atmosphere of 
oxygen and helium, which causes fewer 
bubbles in the capillaries on ascending to 
the surface. If he descends to a depth of 
500 feet, as he plans to do in another dive, 
the pressure will be 380 tons more than at 
the surface. 

Stainless Steel 
Thermometer 

A n entirely new type of laboratory ther- 
. mometer, provided with a dial-and- 
pointer scale encased in stainless steel, 
mounted on top of an eight-inch stainless 
steel stem, is being ini roil need by the Weston 
Electrical Instrumeni Corporation. 

The unit is said to be the first dial-type 
thermometer with an all-nu*lal temperature 
element sufficiently accurate for scientific 
ii*-e. 7^he pointer is actuated by means of 
an internally balanced double coil of ther- 
moHtatie bimetal sealeil in the lower 



A dial-reading thermometer 


inches of the seamless stem. When the stem 
is immersed to a depth of W 2 inches in a 
liquid (three inches in gas or vapor) the 
dial reads temperature values accurately 
without the necessity for stem correction. 

Accuracy of the unit is guaranteed to V 2 
of 1 percent over the entire scale. In prac- 
tice, the location of the dial at the top of 
the stem, removed from the liquids or vapors 
under measurement, encourages a further in- 
crease in the accuracy with which readings 
are made. Dial markings are spaced for maxi- 
mum readability on the metal scale plate, 
and are not subject to obliteration from the 
solutions under test, as is the case with stem 
graduations. The low temperature values 
are not obscured in dark-colored solutions. 

Initial models of the luiit are being offered 
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Aow beconiiii|{ coiOKierciiiIIy iwpoftA-nl. 
Lately tJii» eompoiind and many of it#» 
derivatives have been shown to be vaJu- 
able in industry. One important group of 
derivatives has been found to include val* 
liable insecticides. Another group contains 



important plasticizers for use with synthetic 
resins. A third group prevents corrosion by 
alcohol solutions in automobile radiators. 
Still other derivatives are useful in rubber 
compounding, as dyestuffs, and as soaps, 
particularly for use in dry cleaning. — 
/). H, K, 


CHIPS 

OANCIDITY in potato chips it 
checked by dusting ^ely 
ground oat dour over the surface 
of the chips. 


Brunettes Should Spray 
Tar — WITH Cellophane 
Masks 


Inviiible crack, are hunted with magnetinn in the rigid te.t» applied to Chevro* 1 1 ^AR sprays used in controlling certain 
let’a new diak-type clutch ipring. At the left an operator i. magnetizing a clutch X pests that attack fruit trees are caustic 

spring by placing it in a powerful magnetic held. In the center picture a rack of to the skin of men and horses, and precau* 

magnetized springs is being dipped in a hath containing iron dust in suspension. lions must be taken to avoid injury. The 

When the rack is removed the springs are washed and inspected by the operator causticity varies with conditions and indi- 

at the right. Fine iron dust will adhere to the edges of any crack, showing up as viduals. In general, blondes are more sus* 

a thin line on the surface. If the spring is perfect, it is rolled down a chute, where ceptible to injury than brunettes, and hence 

powerful magnets create another field that demagnetizes the disk. By this method brunettes should comprise the spray crew 

it is possible to locate small checks and cracks that are invisible to the unaided eye whenever possible. Again, tar sprays produce 

a severer irritation in sunlight than in shade, 
■ and hence night spraying or spraying on 


in the following scale ranges: 0 to 220 de- 
grees, 50 to 300 degrees, and 50 to 500 
degrees Fahrenheit; and 0 to 100 degrees, 
and 0 to 150 degrees Centigrade. Applica- 
tions include temperature measurement in 
educational and industrial research labora- 
tories, in control laboratories, in hospitals, 
and in general scientific use. 

A Truck Fortress 

E XPRE.SSING the ultimate in safety and 
protection is a new armored car just 
delivered to tlie Union Bank and Trust 
Company of Los Angeles. With a body of 
new type construction, this vehicle, built by 
Mack, has an outer shell of ordinary soft 
l>ody steel. Beyond this is a two-inch layer 
of special insulating material under which 
is special bullet-proof steel. The hood is 
afforded good protection hy an inner bullet- 
proof shell, and gun ports ore protected from 
the inside by bullet-proof sliding doors. By 
the use of soft steel on the outside of the 
body, bystanders are protected from ricochet- 
ting bullets, and the shot also loses part of 
its power before coming into contact with 
the insulation. All windows are protected hy 
special mnltiplate bullet-proof glass, one and 
one-half inches thick. 

An unusual feature of this unit is a con- 
ning tower at the rear which enables the 
guard there to have a 360-degree range of 
fire. Firing down and alongside the truck 
is possible through a gun port in the lower 
corner of the glass frame of the conning 
tower; hence there are no blind spots. A 
brake lever and an ignition switch in the 
conning tower give its occupant partial con- 
trol of the truck from that point. 


the driver, the center one where money and 
securities are stored, and the rear conning 
tower — all of these compartments have in- 
tercommunicating telephones and are air- 
tight, thereby making it possible for the 
occupants of the vehicle to resist a gas attack 
for at least a half hour before suffocating. 
Equipment for this unit includes two elec- 
tric fans, sawed-off shotguns, high-powered 
rifles, hand grenades, and gas bombs. 

Cyclohexylamine 

W HEN aniline, familiar as the parent 
of dyes, is treated with hydrogen in 
the presence of a catalyst it is converted into 
a very different compound known as cyclo- 
hexyl amine. Although this fact has been 
known for more than 40 years it is only 


overcast days will avoid some injury. Spray- 
ers should protect all parts of their bodies 
from the spray. Spray coats, gloves, and 
hats should be worn, and the face should be 
protected with a sheet of moisture-proof 
Cellophane wedged under the hat band. As 
the spray covers the Cellophane and clouds 
the vision, additional clear space can be* 
pulled out of the hat. Usually a fresh piece 
of Cellophane will he needed for each tank 
of material. Attempts to protect the face 
with creams and greases have proved un- 
successful. Some sprayers, however, claim 
that protection is obtained by the use of such 
materials. 

There is a tendency among sprayers to 
discard protective clothing and masks on the 
basis that they hamper their vision and 
action, or that such protection is unmanly. 



Divided into three compartments — that of 


This fottraoi oti wli«ab is vifttiolly 




SCIENTIFIC AMERICAN 


FMtJAltY ■ im 



Industrial Prospects 
Come Thick Fast 

When Appealing to the RIGHT 
Guiding Executives Research Technicians 




E ven your star salesmen are blocked 
again and again because they fail to 
reach the influential people who de- 
cide on Industry’s purchases. 

But even your average salesman can 
get the top-notch orders with carefully 
jdanned “behind-the-scenes” selling, done 
before he reaches his prospects. 

An advertising campaign in Scientific 
American lays the ground work for such 
selling technique, docs wonders b> mak- 
ing a difficult sales task a simple one. It 
penetrates to the ideal reader combina- 
tion: 

To those who make the purchase rec- 
ommendations — the industrial executive 
heads, the key research technicians in the 
mechanical and chemical laboratories. 


engineers, chemists, physicists, metallur- 
gists, and so on. 

Those men are your RIGHT customers. 
They are the ones who focus their un- 
divided reading in Scientific American to 
get first knowledge of the developments 
in industry and science — obtaining valu- 
able information which they use in the 
development of I heir own products. 

Therefore, Scientific American readers, 
observing technical improvements which 
benefit them, read Scientific American 
advertising pages too . . . purposefully. 

Here^s one example of results: $l/}88.50 
of industrial scales sold through a $100 ad- 
vertising investment in Scientific Ameri- 
can — a small 6% selling cost! 


If you are selling to industry, large or small, whether 
your prospects are few or many. Scientific American can 
help sell your pnKluct. Let us give you further facts. 

Scientific American 


Compact Circulation of Leaders in Industry, Research and Science** 
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Day and night views of a signboard painted with fluorescent colors 


TIum ift a serioua mistake. The possible in- 
jury from tar nprays should not be taken 
lightly. The writer has aeen several men 
severely burned, and one required hospitali- 
zation. The fart that one man experience^ 
no difficulty is no clue to the susceptibility 
of his co-workers. Each man should deter- 
mine to his own satisfaction whether or not 
he is susceptible. It should be borne in mind 
that the buniing sensation does not arise 
immediately after an application of tar to 
the skin, but rather will reach a maximum 
some two to four hours later, -Dr. Leslie M. 
Smith. 

Fluorescing Outdook 
Signboards 

D uring the past several years the ques- 
tion has been asked frequently whether 
fluorescent materials, applied to outdoor ad- 
veitising and activated by ultra-violet light, 
are feasible and practical, in view of their 
appeal to the American’s well-known desire 
for novelty. 

In discussing this qucsiitm recently, G. R. 
LaWall, of the General Electric Company, 
says that hitherto the lack of suitable ultra- 
violet souices and also the lack of fluores- 
cent materials had prevented this application 
but adds that such interesting effects seem 
now within reach of the outdoor advertising 
world 

.Suitable ultra-violet lights are now avail- 
able and a line of fluoiescent inks and lac- 
quers in white, blue, and green has been 
developed by the Continental Lithograph 
Cori»oiation. I'ests have shown that in actual 
use outdoors no appreciable deterioration 
has taken place though this new medium 
is recommended only for bulletins at the 
present time. 

These fluoreftcenl inks and lacquers offer 
new animation possibilities without compli- 
cated mechanism. At night, ordinary incan- 
descent lamps in shielded reflectors display 
a sign as a whole. As these flash off and 
ultra-violet lights go on, that part of the 
sign which has been picked out with the 
new fluorescent materials will glow in bril- 
liant hues while the remainder of the sign 
cannot be seen. During the day, the fluores- 
cent materials are invisible and do not inter- 


fere in any way with the sign as a whole. 

This development offers a new field for 
the creative designer and has a new night- 
time appeal wheie the adveitiser desires the 
unusual, the distinctive, and the novel. 

Now THE Sleep-Cushion 

A new and eiitireh different type of 
mattress, to be known as the Red Ball 
Sleep-Cushion, was announced recently by 
the Mishawaka Rubber and Woolen Manu- 
factuiing Company. 

This new mattress is formed of sponge 



Above: Note holes in the latex 
sponge-rubber Sleep-Cushion. Be- 
low: The all-rubber mattress con- 
forms to body shape and position 


rubber made of latex, ibe milk of the rublw 
tree, whipped to a foam and viilcanwed m 
a single piece. It is made in bed sizes, is 
about five inches thick, and for additional 
springiness and ventilation is pierced by 
finger-si/ed holes in an all-over pattern. The 
Sleep-Cushion is actually about 85 percctU 
air and 15 percent pure rubber so that it 
weighs only about half as much as the ordi- 
nary mattress. 

This new type of material eliminates pad- 
ding, springs, wires, tufts, or buttons, and 
has a perfectly smooth surface. A cloth 
cover fits smoothly over the cushion. Since 
the material used is much softer than the 
body, the mattress conforms perfectly to all 
sleeping positions, shaping itself to every 
conloiii. When compressed, its tiny air cells 
release their air and then fill again as the 
pressure is changed or lifted, so that the 
mattress virtually “hrcaihes.” 


SMOKE 

^MOKE in the atmosphere costs 
^ each person in the United 
States from 10 to 10 dollars annu- 
ally. This expense is due to clothes 
cleaning, disfigurement of build- 
ings, damaged merchandise, injuries 
to grass and plants, and the loss of 
visible and ultra-violet light. 


Blueprinting through 
Ordinary Paper 

B y Heating oidinaiy typewriter papei 
with a solution of diclhyl phthalate (a 
synthetic material used to soften cellulose 
acetate and as a fixative in perfumes), it 
can be lendered transparent enough to allow 
blueprints to he made through it. Letters, 
drawings, and handwritten documents can 
be easily copied by the hlucprintiiig proees'* 
after they have been treated in this man- 
ner. — D. H. K. 

Lightning Behavior 

t lGHTNINC; may strike u tree, travel to 
J the ground, but if tin- soil happens to 
lie of gravel or of a poor conductor type, 
it is likely to bounce out again and do fur- 
ther destructive work until it finds a ground 
of less resistance. Tills announcement was 
made recently by K. B. McEachron, in 
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The Editors Recommend 


Best Sellers in Science 


^ooks fiiinded 

Technically 


SCIENCE EXPERIENCES WITH HOME EQUIPMENT— Ry 
C. J. Lynde, 

, A hook of 200 simple home tricks baNeU on piiyalcRl laws, each eiperl- 
ment being Illustrated and Its principle explained. — $1.35 postpaid. 

NEW FRONTIERS OF THE MIND-Ry /. R. Rhine, 

In plain, straightforward, and entertaining Ktyle, tlie experiments at 
Duke rnlverslty (KSP) are discussed in this volume. Plain science, 
no mysticism.- $2.65 postpaid. 

THE HANDY MAN’S HANDBOOK— By C. T. Schaefer. 

Fourth edition of a very popular liouk a practical nuinual on the use 
of tools and how to do all sorts of odd jobs around tiie home. $1.15 
postpaid 

ALL THE WORLD’S FIGHTING FLEETS— fiy PaydAeut, 
Commander E» C. Talbot^Booth, R.N.R. 

A chunky hook of nearly itm pages, gi\lng llic details of woild navies 
with iiiaiiy idctures, A fine leferencc giving all manner of details," 
$3.20 postpaid. 

ABC OF AGROBIOLOGY- Ry O. Willcox, Ph.D, 

A treatise on plant cultun'. laws of nutrition and uuantltatlve growth. 
s(»ll fertlllD, and soli science. $2.90 po.stiiald 

AIR CONDITIONING IN THE HOME— Ry Elmer Torok, M.E. 

Fundamental prlnclple.s of air i-imdltlonlng Vaiious kinds of emilp- 
ment and what each will do, and how the ecinlpmcnl Is installed and 
operated.— $3.20 postpaid. 

MODEL AERONAUTICS. 

Theory, aerodynamics, and propeller design of hkhIcI airplanes. Pro- 
fessor Klemln says that even the welMnforined aeronautical englneei 
can learn something from Its jjages $1.13 poslimld 

OUT OF THE TEST TUBE— Ry Professor Harry N. Holmes, 

A popular and most readable e\|>oHltlon tif <’bemistrv in relation to 
modern life and Industry ICuuulh as Interesting to the layman as to 
the i'bemiHt. $3.20 postimbl. 


l xi'hiJm 


9. (;Y(;L0PEDIA of formulas— B y Allien A. Hopkins. 

A stttHdoid refei’enee Indispensable in tbe laboiatoi.v. shop or home. 
D\er ir».0(Mt formnltts j’oveilng ev«'iv coiuelvatde held ot work $5.50 
p<istpuld. 

I(». AMATEUR TELESCOPE MAKIN<;— tth Kdiiion (19,'(r.) — 

Edited by Albert G. Ingalls. 

A tiioroiigiily pnu’tlcal liome lnHlrn(’tl<»n book widch tells Hh* ainateni 
bow l»» make astronoiulcal telescopes callable of doing serious woik at 
about lb percent of tlie pnicba.se cost of ffnlsiied Instninients At least 
10.000 amateurs liuve made tbelr own telescopes fioiii this staiidaid 
inaninil and guide $3.00 postpaiil 

11. AMATEUR TELESCOPE MAKING- ADVANCF.D 1m F.<li- 

tion (1937 >— Edited by Albert G. Ingalls. 

A sequel to •‘Amateni Teleseo|»e Making. ” for espedalh entbnslaslle 
followers of the hohhv who alreudv have A T M and now seek new 
worlds to eon<|uer, sueh as special tests, e.ve-pleee making. » ainera 
obseuras. sidereal eloeks. astrononili-al mli tometef s, chronographs 
$3.00 postpaid 

12. THE FINGER PRINT INSTRUCTOR— RovIbmI E«L- By 

Frederick Kuhne, 

Taking linger Impression. comparl.son of pilnts. methods of llllng, and so 
on, are here presented In a logical se<iuenee. Just us Ihev wonhl be 
used In aetnal praellee. Indispensable to tieteetives. erlinlnal Inwyeis 
and criminology students —$3.25 postpaid 

13. NEW WAYS IN PHOTOGRAPHY— By Jacob 

The whole range of amateni photogruph> Including snelj things as 
trick photography, pholomurals. retouching, infra-red, and a number 
of other divisions tluit will not lie found elsewhere discussed In n.s 
clear and concise a manner.- $2.90 postpaid 

U. MAKING PICTURES WITH THE MINIATURE CAMERA 
— -Ry Jacob Deschin, , . , 

Packed »olely with how-to-do-lt material no frills, all meat and bones. 
Tells exactly how to handle your camera under varying conditions, 
"mpUbm. and technbn.e are stressed iO full page photo- 
graphn — $3.15 postpaid. 


— K— « . -I 

BclentlfK; foundation a trip to the moon, his own experiments, and 
luvSatlons made to prove his theory. Many scientists have called this 
an enthralling volume. — $3,20 postpaid 

16. RADIO CITY STAR AND CONSTELLATION FINDER— By 

Na/?boolt\tt"*^«rtt)ard, printed. ''“‘‘‘'"'L A^lehiYn lei'ril- 

‘SSr.ws.'ssi.5S.!tv»“ii ri.'ss as =. 


of wild flowers In all parts of the United State.s can be Identified through 
Ihc pfetures ai7uie d^^^^ written by tills notnl 

authority. Formerly $7.50. J^'ow $4.45 postpaid. 

THE NEW MAGICIAN’S MANUAL— By Walter B. Gibson. 

Contains over 100 complete and easily followed Instructions for tricks 
of parlor magic A bound-ln envelope contains all the actual apparatus 
needed for these tricks. — $3.25 postpaid. 

THE ART OF CONVERSATION— By MiUonWrig^. 

liinrtlriilMte pniple will Iw tremrndoii«ly helped by '•>« 

hook by a man who Is a brilliant conversationalist It will help itm v< 

tliHt In'forlorltv complex.* $2.85 postpaid, 

1 ^ ; ' 21. THE BIRDS OF AMERICA— Ry 

rf'J! m John James Audubon, 

m the first time, about one hiiudred 

.. W 1 years after their first pubih atlon, Au- 

■i 14 M ilnbon s extraordinarily beautiful paint - 

.1 Ings of the biids of America are coD 

' i lected in one volume Contains 500 

' fl plates, faithfully rejiroduced In original 

colors and a brief discussion of the 
I range, habitat, and identification char- 

a acterlstlcs of eacli bird show’n. Each 

\ I l*I“tc Is on a separate page 0 by 12^ 

inches and the volume is bound in at- 
ti active, strong buckram. Tacked for 
slilpplng. weighs TV^ pounds.- $13.00 
PcMpald. 

. FREEHAND AND PERSPECTIVE DRAWING -By Herbert 

E. Everett tmd William H. Lawrence. 

All explanation of the perspective of simple forms and more complicated 
ones such as. for example, a many-gabled bouse, elaborate eolumn 
eapltals, and tloial designs. $1.65 postpaid. 

23. PHOTO-MARKETS (Seventh edition). 

, A “make mone> with .vour eainein” book of 112 pages telling 

what to slioot. Imw and where, with directions for submitting 
photographs to magayincs Dver IHOO markets listed. 60 oenU 
jiostpald 

24. SHIPS OF THE WORLD’S BATTLEF'LEETS— Rdifpd 

by PnydAeut, Comdr, E. C. Tfdbot •Booth, RJV.R. 

Kssputlal tacts regarding tlu* prlncl|ial ships In the navies <if 
tbe Important powers, wltli details of (‘onsti netlon, sllhonette 
drawings, and a huge nnnibei of iiliologiapbs, $1.65 postpaid. 

23. MATHEMATICS FOR THE MILLION- By Lancelot 
Hoghen, F.K.S. 

A book bv a si’lentlst not pilmnrlly a mathematician, intended 
as a help to millions who have “fin gotten Iheli mathematics’*. 

! For laymen wlio would like to remember easily. $3.95 post 

{ paid 

! 2(). TIIE MYSTERIOUS UNIVERSE -By Sir James Jeans, 

I ’ Coveis a remaikablv bioad teirltory. Piuelilng on everything 

I new in moilern physles, astiophvsles. and eosmologv. Man> 

men of si lence now are leaning toward a non-materlalistle In- 
teijirelatlon of the univeisi and .leans Is one of these. Form- 
i*rlv $2 Kk Now $1.15 postiiald. 

27. THE ROMANCE OF ASTRONOMY— Ry Florence A, 

Or on dal, 

Tlie author wiltes for the average readei who would like to 

know moie about tbe stars and tlie planets Her bofik brings to 

life Ibe facts ot astronom.v through ph’ture and storv. lllus- 
liated with striking pbologrn|ihs and diagiatns Formerlv 
$:Mm Now $1.85 postpaid. 

28. SNAKES OF THE WORLD— Ry Raymond L, Ditmars, 

Trobablv the most f-adable. attractive and extensive dlsens- 
slon of tbe subject yet offered to the general reader. It dls- 
eusses the more than ‘2(100 different kinds of snakes. A superb 
eolleetlon of illustrations F«irmerlv $0 00 Now $2.10 post- 
(lald 

29. SAILING CRAFT — By Edwin J, Schoettle and Others, 

\n authoriUitlve account of .sailing einft by experts ('hapters 
on boat designing, entboats, racing scows, 15- and 20-foot 
sneaks Wee Scots, models and tbe sailing of models, etc. A 
book for everyone who likes boats, sails boats, or uw'iis a boat 
- Illustrated - -Formerly $12.00. Now $2.75 postpaid 

If you want technical books other than 
tht»ac listed above, write our Book De- 
partment. They can find for you and 
supply any book in print* In inquiring 
for books, pleaae atate specific fields 
in which vou are interested. 
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charge of General Electric’s artificial light- 
ning and high voltage laboratory, who haa 
observed several occurrences of this cfaarac- 
ter in connection with his recent invealiga- 
lion of lightning. In one of these case** 
lightning came down a 90*foot pine tree and 
plowed up a furrow in the ground until it 
reached a pole supporting telephone wires. 
It went up the pole, leaving some splintered 
wood behind, and finally found its ground 
connection after passing through the tele- 
phone wires. 

In another case, in New Hampshire, light- 
ning followed down a tree, traveled a dis- 
tance of approximately 50 feet over the earth 
to pass up another tree, then jumped approx- 
imately one fool to a 110-volt lighting 
circuit, from which it dissipated itself in 
lightning arresters connected to the power 
circuit. 

The three main hazards of standing under 
a tree during a storm are: (1 ) the discharge 
may side-flash from the tree; (2) the dis- 
charge in passing through high-resistance 
soil at the base of the tree may pass con- 
siderable current up one leg of a person and 
down the other, often the reason why cattle 
are killed under trees; (3> the tree may ex- 
plode and a person may be injured by the 
flying debris . — Journal of Applied Physics. 


FOR GOATS? 

A FATTENING food for live- 
stock* consisting of bran mid- 
dlings soaked with edible palm oil, 
is produced by steel mills as a by- 
product of tin plate manufacture. 
— feel Facts, 


A Partnership of 
SCIENCE and ART 

If there is such a thing as a hotel being the expression 
and the essence of the finer aspects of the life of a city, 
surely it is no immodesty to claim that distinction for 
The Waldorf-Astoria. 

Here, not only the art of living luxuriously, but the 
science of living wisely and efficiently, and therefore 
economically, come to fruition in such a totality of ad- 
vantages as only art and science together could achieve. 

Science is the source of its creature comforts, but 
what most endears it to the world is its knowledge 
and its practice of The Art of Home! 

THE 

WALDORF-ASTORIA 

PARK AVF, NIJF. • I.TH TO 50TH • NEW YORK 


Synthetic Perfumes 
Excel 

T he synthetic perfumes of modern ten- 
cent store* excel those for which perilous 
sea voyages and hazardous caravans probed 
the Orient in the Middle Ages, Dr. Charles 
F. H. Allen, of the Eastman Kodak Company, 
declared at a recent meeting of the Amer- 
ican Chemical Society. 

America** beauty bill, he added, annually 
runs to over 200,000,000 dollars, even when 
a most conservative estimate is taken. Much 
of this is profit; for, said the scientist, the 
jar containing the cosmetic may well be the 
most expensive part. For example: jar, six 
cents; contents, two cents. 

Synthetic perfumes duplicate natural per- 
fumes in everything but cost. Natural oil 
of rose costs 175 dollars a pound, while the 
same product, made in the laboratory, costs 
only $22.50 a poimd.-r-Saencc Service. 




Dyes Test Bay Currents 

F or the purpose of determining the ex- 
tent and the location of the sewerage 
field from the proposed sewerage outfall oi 
Treasure Island, site of the 1939 Golden 
Gate International Exposition on San Fran- 
cisco Bay, novel and interesting testa were 
made with aniline dyes. 

In tracing the currents, uranin* a little 
used German type dye now manufactured in 
limited quantities in this country, was used 
to color the water. So jienetrating is fed 
uranin that one pound of this powder will 
color 10, 000^ pounds of water. OtfghiaUy 







* im 

ihi» u«cd in Gennany to trace the 

erntne of underground currents. liecently 
iiranin was used by California sanitary en* 
gineera in making sewerage tests at Mon- 
ierey» Santa Cru*, and Santa Barbara. 

During tests, one pound of red uranin 
released from the engineers’ boat on the 
ebb tide colored an area of several acres a 
light greenish hue which could be readily 
distinguished from the San Francisco- 
Oakland Bay Bridge, a distance of several 
miles. Several other markings were made on 
Iwth the outgoing and incoming tides. 

Tests were started at 10:00 a.m. on the 
ebb tide with a one-pound release of uranin. 
The next marking, a two-pound release, wan 
at 11:15 on the slack just before the flood 
tide. Half pound quantities were released 
at 11:30, 11:45, and then every half hour 
until two o’clock. Currents were plotted by 
observers located on the cantilever span of 
the bridge. 

In charting the course of these c()lored 
areas it was noted that the 20,000,000 cubic- 
yard fill of the Expt>sition site, the world's 
largest man-made island, had considerably 
altered the currents of San Francisco Bay. 
Location of the Exposition’s outfall sewers 
will be determined by the tests. 
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COTTON 

i^NE thirty-wcond of an inch is 
^ barely iscernible to the eye, 
but just that much added to the 
average staple length of cotton 
should mean in eiccess of 8,000,000 
dollars more in the pockets of the 
growers in one year. 


Synthesis of Beri-Beri 
Vitamin 

A fter 26 years of constant research, the 
L vitamin preventive of the disease heri- 
l>fri has been isolated, its chemical con- 
stitution determined and the vitamin itself 
synthesized at a cost far lower than that 
of recovering it from btan. The chemical 
formula of the vitamin as given before^ the 
American Chemical Jkicieiy by Dr. R. R. 
Williams, to whom credit is largely due for 
this accomplishment, is: 


N* 

CM,t 


•^NNMiHBr 


C — 

I 

-CM 


•CM* 


CH. 

C CCMjCMjOH 


In describing the significance of a bountiful 
supply of this pure vitamin. Dr. Williams 
said, in part: 

“Now that the vitamin is abundantly 
available, what uses will it serve? First, we 
should meation the knowledge it will bring 
of the physiological function of lliis sub- 
stance which is required for the growth and 
well-being of all living things, both plant 
and animal. Yeast, bacteria, mushrooms, 
peas, tomatoes, beetles, birds, goals, mon- 
keys, rabbits, rSts, mice, and men have all 
been shown experimentally to use it as 
part of their normal processes. ... A 
Instter knowledge of its behavior will broad- 
en the new science and in many ways assist 
in llw mattery of constitutional diseases, 
notgl^y neuritis, arthritis, and gout. 

practical and immediate uses 


le Magic Ofjriini 


T he strange powers of mind were 
known to the ancients. From 
every land they trekked to the caves 
of the oracle. In her presence they 
were imbued with the mysterious 
faculty of foresight. She brushed 
from their mental vision, fear and 
misgivings. Deep within their con- 
sciousness she implanted illumin- 
ating ideas with which they went 
forth to accomplish the seeming 
miracles history records. Were these 
geniuses of the ancient world, 
Pericles, Socrates, Alexander the 
Great, merely deluded, cast under a 
fantastic spell, or can the human 
mind truly assert an influence over 
things and conditions? Is there a 
wealth of infinite knowledge just 
beyond the border of our daily 
thoughts which can be aroused and 
commanded at will ? 

It is time you realized that the 
rites, rituals and practices of the 
ancients were not superstitions, but 
subterfuges to conceal the marvel- 
ous workings of natural law from 
those who would have misused 
them. Telepathy, projection of 
thought, the materializing of ideas 
into helpful realities, are no longer 
thought by intelligait persons to be 
impossible practices, but instead, 
demonstrable sciences^ by which a 
greater life of happiness may be had. 

Dr. J. B. Rhine; foremost psy- 
chologist and university instructor, 


says of his experiments with thought 
transference and the powers of mind 
—“The successes were much too 
numerous to be merely lucky hits 
and one can see no way for guessing 
to have accounted for the results.” 
Have you that open-minded atti- 
tude of today which warrants a 
clear, positive revelation of the 
facts of mind which intolerance and 
bigotry have suppressed for years? 
Advance with the times; learn the 
truth about your inherited powers. 

Let this Free boo\explain 

The Roticrudans (NOT a religious organi- 
zation) have been leaders in introducing 
the ancient wisdom of mental phenomena. 
Established throughout the world for cen- 
turies, they have for ages expounded these 
truths to those thinking men and women 
who sought to make the utmost of their 
natural faculties. Use the coupon below— 
avail yourself of a pleasing book of inter- 
esting information which explains how you 
may acquire this most unusual and helpful 
knowledge. 

The ROSICRUCIANS 

(AMORC) 


Scribe H. R. F. 

The Roaicrudant, AMORC, 

San Jose, California. 

I am rincerely interested In knowing more 
about this unseen, vital power which can 
be used in acquiring the fullness and 
happiness of life* Please send me*wlthout 
costrthe book. “THE SBCRBT HBR- 
ITAOE,** which tells me how to receive 
this information. 

Name 
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are already evident. Although wo b*»e 
known for more than 20 years the cause ai^ 
means of preventing beri-beri, relative^ 
little has been done in the Orient to curb 
it except perhaps in the Dutch East Indies. 
Until the sale of polished rice is prohibited 
or restricted in the East, as has often been 
proposed by sanitarians, the disease w»U 
flourish and there will be need for treating 
it. . . . The number of people who ai^ 
partly incapacitated by beri-beri is nmch 
larger than the number who die. One 
authority estimates the total „ 

current caMcs in the Philippines at 150,000. 


SUPER-NOVA 

A SUPER-NOVA diicoveted 
early in September by Dr, Fritz 
Zwiclcy if fo distant that it appears 
to the eye as only a faint telescopic 
star of magnitude 10.5, despite the 
fact that it is actually five hundred 
million times brighter than the sun. 


in 


Aircraft and the 
Merchant Marine 

B eginning his aeronamiral career as 
Chief Engineer to the Wright Brothers, 
Grover l.oening has passed from one success 
lo another, as a designer, constructor, and 
manufacturer of outstanding land planes and 
seaplanes, ffis recent report to the Maritime 
Commission, entitled “Aircraft and the Mer- 
chant Marine,” lives up fully to this back- 
ground, analyzes the whole situation ad- 
mirably, and lays the foundations for a real 
policy in the use of the aircraft in trans- 
oceanic service. 

Thirty years have elapsed since the Maure- 
tania established its Atlantic record of 5 days 
and 2 hours. The Normandie has succeeded 
in lowering that time by only 24 hours. If 
the horsepower of the Normandie were dou- 
bled. at prohibitive expense, the time of 
crossing the Atlantic would be reduced only 
1 1 hours.* 

Against this practical limitation on sur- 
face vessel speed, there is the certainty that, 
in the immediate future, we shall have fly- 
ing boats of 120,000 pounds gross weight, 
carrying 40 to 50 passengers at an average 
speed of 175 miles per hour, and with a 
5000 mile non-stop range. 

The question of safety immediately enters 
the discussion. The report makes a fair and 
well-founded presentation, summarized be- 
low, of the argument that the safety and 
reliability of the flying boat are such as to 
make its service entirely practicable; 

l.-JPan American Airways have completed 
a year of operations between San Francisco 
and Honolulu — an over-water jump of 2400 
miles — with a record of 96 percent com- 
pletion of previously announced schedules. 

2. The elimination of intermediate land- 
ings in the Atlantic will make for a reduc- 
tion of take-off and landing risks, and will 
give a wide choice of routes to find the best 
weather or the shortest air distance. 

3. During the winter, icc conditions may 
hinder take-offs and landings in New York 
so as to require operation from Baltimore or 
Norfolk, but the flying boat needs so little ia 
the way of ground facilities that seasonal 
shifting of bases is entirely practicable, 

4, In foggy weather, the take-off need not 
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be delayed because a quick climb to clear 
air can be made safely from a patrolled sec- 
tion of the water. Once above the thick 
weather, radio and celestial navigation make 
it possible to continue the voyage with safety. 

5. The high cruising speed makes a gale 
of little importance; continuous head winds 
of 40 miles an hour can be overcome, thun- 
der-storms are an ineffective commonplace 
to fast aircraft, and weather reporting makes 
hurricanes avoidable, or, in some cases, ae- 
tually helpful. 

6. With flying boats of the large size, 
ocean landings and take-offs under calm 
conditions are practicable. In a storm, land- 
ings can be made with injury to aircraft hut 
none to personnel. Moreover, with four or 
even six motors, the possibility of f<»rccd 
landings becomes remote. 

With flight at a height of only 10,000 fe«‘l, 
bumpy air over the ocean is unlikely. In the 
matter of space, arronimodatioiiM, quiet, the 
overland airliners are already equal if not 
superior to Pullman trains. In the large fly- 
ing boats, future designs offer passenger 
comforts almost equal to those of the I^or- 
tmndie or the Queen Mary. With overnight 
runs instead of four or five days on the sea, 
air travelers are not likely t<» demand swim- 
ming pools, though Igor Sikorsky is quite 
certain that a dinner dance will he an ap- 
propriate accompaniment of flying-boal 
travel across the Atlantic! 

The Maritime (^immission has made a fine 
study of our Merchant Marine problems, and 
there is no doubt that the nation is in sym- 
pathy with its objectives, even though there 
may Ik* differences of opinion as to methods. 
One of the problems which the Maritime 
Commission has considered is: Shall we 
build superliners, or airships, or large fly- 
ing boats to maintain our competitive posi- 
tion in ocean travel and service? Mr. labell- 
ing approaches this problem in r<*alislic and 
factual fashion. 

We can plan for one superliner making 
one crossing per week; two airships making 
Wi day crossings on seasonal schedules of 
two to four per week; or six flying boats 
making daily crossings both ways. 

The superliner will cost 50,000,000 dol- 
lars. The construction cost of an equivalent 
passenger capacity in dirigibles woiihl he 
about the same. The cost of equivalent pus- 
sengwr capacity in flying boats is estimated 
at 1,800,000 dollars. The items of deprecia- 
tion, fuel, and crew cost of the three mojoi 
methods of crossing the Atlantic give an 
equally interesting comparison. The supei- 
liner figures out to $67.58 per passenger, the 
dirigible to $131.83, and the flying boat to 
$73.10. 

Therefore, in addition to its superiority in 
speed, the flying boat adds lesser initial cost, 
and not much greater operational cost than 
that of the superliner. But will the flying 
boat attract sufficient sources of revenue.^ 
The volume of transatlantic first-class mail 
is approximately 8000 pounds per day, and 
the average number of first-class passengers 
paying something like the proposed airplane 
fare of 450 dollars is 20,000 a year. There 
will be no difficulty in securing revenue. The 
temptation of a week-end in Paris, let us say, 
will certainly increase the volume of passen- 
ger travel. Mail would, of course, increase 
enormously and perhaps cut in quite seri- 
ously on cable conununioatibn'*. To quote 
Mr, Loeiung*s own words; 

*lt would appear, therefore, that these ser- 
vices (one day to Europe by airplane and 


2% days by dirigible) may in the near 
future be operated at a cost and a fare equal 
to or possibly less than that of a superliner. 
Such faster services, with ample capacity 
for a large part of the passenger, mail, and 
express traffic, will cause superliner service 
to lose much of its appeal and justification 
for a largo class of traffic.” 

There is a well-founded warning to ship- 
ping companies in the report: “If the ship- 
ping companies are not to add aircraft to 
their fleets, they will undoubtedly lose con- 
sid(‘ral)k* traffic to independent airline com- 
panies, The ocean-going flying boat or dirig- 
ible is nothing less than another vessel- 
a very much faster vessel — and eventually 
cheaper to operate. For shipping companies 
not to make use of this new vessel on their 
trade routes may prove quite short-sighted.” 

Space will not permit us to revic‘w the 
discussion of airships as an alternative to 
flying boats, but it is clear that Mr. l.oen- 
mg’s well considered and unbiassed opinion 
rule-, (he airshii) <Mit from serious consider- 
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ution. 

To date Pan American Airways have done 
veiy well without much government aid, ex- 
cept in the matter of mail charges. But if 
aircraft are to have a definite place in our 
over-seas trade, and if we are to meet the 
liberal 8ubsidi<*s of the British to their Im- 
perial Airways, of the Germans to Luft- 
llansa, and so forth, then an extension of 
the Merchant Marine Act of 1936 to include 
aiicrafl is legitimate and desirable. For the 
large flying boats discussed above, the initial 
(Migineering and development eosin are enor- 
mous. The risk assumed by the manufae- 
lurei in taking an order, and by the operat- 
ing e<mipany in giving an older, arc* very 
high. 

The Merehanl Marine Art should he 
modified to permit 75 percent construction 
loans on aircraft for the foreign trade, rins 
would give our transatlantic air services just 
the eucourugemenl they need. And while 
Kuropean surface vessels cost less to build 
than Ameticun surface vcf.^els, the situation 
IS reversed in the ease of flying boats, owing 
to our heller production mclluHls. With 
initial help in the form of construction 
loan.s, our flying boat constructors and our 
splendid opeiulors would know perfectly 
well how to withstand all foreign competi- 
tors. The importance of this matter from 
the point of view of national trade and na- 
tional defense is so obvious that it needs no 
argument. A. K. 


POTSHERDS 

I T ii undoubtedly true that the 
pitcher that goes too often to the 
well is the one that if broken, but it 
is alto true that it it the one that 
it taved for potterity.— C. K, Wilk* 
enson, of the Iranitm archeological 
expedition of the Metropolitan Mu~ 
seum of Art, 


Flight Analyzers at 
Work 

C onceived by Major R, W. Schroeder 
and developed by the Julian P. Friez 
Company, 60 flight analyzer^ are now in 
service on United Air Lines. The charts of 
the flight analyzer give a check on the pilot, 


I T’S the first impression that counts! Get 
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the door to success! Many a man has lost 
his bia chance because his appearance didn’t ’’click”. 
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R Your daily bath with ultra violet rays does 
r more than enhance your appearance. For these 
rays actually help to increase youthful vifor and 
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tions. Ultra violet rays are known to be remarkably 
efficacious in some forms of skin diseases and in 
destroying germ life. Many cases of pimples and 
temporary blemishes have yielded quickly to their 
purifying action. These rays have often been found 
unusually effective in cases of listlessness and 
anemia and are an invaluable aid in ^e trMtffleot 
of rickets^ Children have responded rapidly to 
their beneficial results. 
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inimber and duration of radio contacts with 
;iround stations, 

it will be readily agreed that the analy/ern 
will pnivide a wealth of UBefiil information 
for the air transport operator.^ — A. K, 

The Herrick Vertaplane 

T he airplane wing is at present and 
long likely to remain the most efficient 
form of lifting surface, far more efficient 
than any rotary wing or system. On the other 
hand, the rotary airfoil has such enormous 
lifting capacity that it robs emergency land- 
ings or landings in restricted territory of 
their terrors. It is the ingenious idea of 
Gerard P. Herrick to combine the efficiency 
of the fixed wing with the ideal landing 
characteristics of the rotor. A good many 
years of patient research work and skilled 
engineering and construction have resulte<l 
in highly successful tests of the Herrick 
Vertaplanc, as the new type of aircraft is 
termed. The upper wing of the Vertaplane is 
A special, symmetrical airfoil- -that is, with 
die leading edge identical with the rear 
edge. This wing is mounted on a horizontal 



Above: Raleatitig mechanism of the 
upper wing of the Veruplane. Be* 
low: The Vertaplane on the ground, 
showing the symmetrical airfoil de- 
sign of the rotatable upper wing 
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hinge, placed at the tup of a strut mounting. 
When the pilot ho desires, certain of the 
struts arc released and an electric starter and 
suitable gearing rapidly set the wing into 
rotation, giving it all the characteristics of 
the rotor. Shock absorherB take up the initial 
moments that are developed. 

The Vertaplane has been eonverted in 
flight some seven limes at luMghts of one 
foot, ten feet, 20 feet, 50 feet, 100 feet, and 
1500 feet from the ground. The starting of 
the rotor and the conversion generally occui 
so rapidly as to be scarcely noticeable. While 
this particular ship was liuill to demonstrate 
the simplicity and practiculiility of convet- 
»ion in the air, and is therefort' subject to 
considerable refinement as to weight and 
parasitic drag, it has sliown quite satisfac- 
tory performance as a fixed wing biplane, 
with a maximum speed of approximately 100 
miles per hour. Its landings have be<Mi very 
slow. 

The general characteristics of the Verla- 
plane HV*2A are as follows: Span of rotor 
wing. J24 feet ; lower wing span, 28 feet ; area 
of upper wing, 70 square feet ; area of lower 
wing, 100 square feel ; disk area, upper wing. 
452.4 square feet; airfoil of upper wing. 
Herrick 7-11; airfoil of lower wing, Clark 
Y-15; engine, Kinner B5 of 125 horsepower; 
gross weight, 1700 pounds. -A, K. 


THE MURDER DISEASE 

germs of typhoid, paraty- 
^ phoid, typhus, unduUnt and 
scarlet fevers, smdlpox and diph- 
theria comhined took fewer lives in 
ibii cottticry In 1955 than did homi- 
cide* 


Buying off the Drawing 
Board 


npifEKE m meny commuters by air from 
Jl tpng Mimd estates to the foot of Wall 
Stw«d Ewi River. When some of 

commuters grew dissatisfied 


with iheir flying equipment, they saw noth- 
ing on tile market which would meet their 
needs. .So they turned to Grumman Aircraft 
whose reputation in building amphibians 
and other craft for the Navy is deservedly 
very high. L. K. (irumman, president, and 
“Hill” Schwendlcr, chief engineer, soon laid 
out the preliminary drawings of a twin- 
engined amphibian which was just what 
these wealthy and sportsmanlike Long 
Islanders wanted. From these few drawings, 
they immediately received an order for four 
of these large and expensive machines; then 
an order for six more. Hence the title of 
this note. 

The “huyeis off the drawing hoard ’ were 
not ill the least disappointed, because the 
Grumman (»-2l Amphibian has met ail its 
tests with perfe(’l satisfaction. The ship, 
equipped with two Pratt & Vihitney Wasps 
of 100 horsepower each, will have a gross 
weight of 7500 jiounds, with a useful load 
of 2180 pounds, providing for a pilot, co- 
pilot, four or five passengers, and 220 gal- 
lons of gasidine. The equipment is of the 
most coniDlelc and luxurious type, with re- 
tlinahle chairs, a full-length davenport, am- 
ple baggage space, toilet facilities, sound- 
proofing, lighting, and a splendidly laid out 
pilot’s compartment. In fact, the G-21 offers 
everything that is to he found in an airliner 
of the latest type. In aerodynamics, struc- 
tural design, stability, control, and jK'rform- 
ance the flying yacht also lakes the highest 
rank. Thus, top •speed at 5000-feet altitude 
is 205 miles per hour; the service ceiling is 
24,000 feel ; take-off run at sea-level is only 
796 feel and requires hut II seconds; land- 
ing speed with flaps down is 60 miles per 
hour; and flight on one engine is readily 
accomplished. 

Eiurance is on the right side of the cabin 
immediately behind the pilot’s compartment, 
with an emergency hatch on the other side. 
The retractable landing gear is of the well- 
known Grumman design which is remark- 
able for its simplicity and complete reliabil- 
ity. The all-metal structure is on lines which 
have again and again proved acceptable to 
the critical Navy Department, and the sides 
and bottom of the hull are so strongly de- 
signed that the keel girder is dispensed with. 
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There are many luxurious seaplane or fly- 
ing boat hangars on Long Island now in 
use, with splendid accommodations for the 
aircraft, fine beaching facilities, cranes to 
lift the boats out of the water if necessary, 
and everything that the heart of an air 
yachtsman can desire. Perhaps the day is 
coming when it will no longer be fashion- 
able just to own an ocean-going yacht. Tt 
will be more “chic” to own a flying yacht! 

— a:. 
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pleya organized a mock bombing content be- 
tween a number of private airplanes and a 
number of small cabin cruisers in the waters 
of Long Island Stoind. The cabin cruisers 
were armed with cameras whereby “direel” 
hits on the airplanes could be registered; 
the airplane pilots were armed each with a 
dozen one-pound flour bags, which repre- 
sented the bombs to be hurled on the 
d< Highly vessels below. The official score wan 
five to three in favor of the airplane pilots. 
The fliers struck five of the competing motor- 
boat cruisers with their one-pound flour 
sacks. The yachtsmen brought down three 
planes with their “anti-aircraft” camera 
guns. The new sport proved tremendously 
exciting, there were no collisions in the air 
or on the water, nothing was proved, and 
everyone had lots of fun. — A. K. 

The New Civil Am 
Regulations 

A UTOMOBILISTS often complain of the 
complexity of traffic regulations, of 
misleading signs, of rules that change with, 
every city or town or even village. We won- 
der how they would like to use the new Civil 
Air Regulations which contain such delight- 
ful notes as the following; “60.105, Green 
Zone of Intersection. A green zone of inter- 
section is a zone of intersection on a green 
airway in which through traffic on a green 
airway continues through such zone at a 
constant altitude, and in which zone traffic 


Above: A camera '*gunner” makes 
a direct hit on a plane. Note cross 
indicating accuracy. Left: An aerial 
**bomb” containing flour theoret- 
ically put this boat out o£ action 

on the inlcrsecled amber or red airway shall 
proceed as outlined in CAR 60.58310 and 
60.58320.” Opinion differs. Some people 
think that in their new Air Regulations the 
Department of Commerce has done a splen- 
did job likely to promote safely greatly, and 
in particular to ensure frwdom from col- 
lision in the air. Others say I hat this new 
piece of bureaucratic regulation will most 
certainly promote the safety of private flying 
by making private flying impossible! 

That the new regulations are complex is 
demonstrated by the fact that American 
Aviation has issued a simplifying booklet 
which has attained immense pc^pularity in 
the space of a few weeks. The rules of the 
Air Commerce Bureau have been reduced to 
English as we know it, and clever illustral- 
ing diagrams have been produced. — A, K. 


Why not Fly Above the 
Mountain Tops? 

T he recent crash of an airliner into a 
mountain at some 10,000 feet altitude 
has led laymen to ask: “Why, when flying 
iMsar mountain ranges, do not pilots fly high- 
er than any peak.” Here is an intelligent 
question to which the answer appears to be: 
“They should.” . 

But Dean Smith, veteran pilot of a trans- 
continental airline, puts the matter in a dif- 
ferent light. Let us quote him: “The layman 
immediately asks, in particular about craahes 
such as the last one, why the pilot does not 
fly at an altitude tliat will clear all the moun- 
tains? The answer is that he does when he 
can, but there are times when to do so is 
more dangerous than to fly lower. All that 
goes up must come down and a$ the airports 
are lower than the tops oi the mountains he 
must know hi$ exact position when he does 
descandF There are times when flying higher 
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than all mountains moans a sure loss of posi- 
tion, when snow-static, ice, and so on, affect 
him at that altitude but not at a lower one, 
places where swinging beams and lack of 
cross checks mean a greater hazard in flying 
high with the aid of instruments than flying 
lower in visual contact with the ground. In 
these areas pilots by necessity grow to de- 
pend on their individual skill and judg- 
ment as they lack exact me.ans of navigation. 

• Under such circumstances it is impossible 
to expect all the pilots to have infallible 
judgment at all times.’* And sometimes 
when the pilot has, with apparent justifica- 
tion, lowered his altitude, a crash may re- 
sult. — /4. K. 


See Your Pitch 

P ITCH is no longer dependent on u 
musical ear; a new electronic device 
permits one to see the pitch of any note, 
whether sung or played, as well as its timbre 
and volume. And since the eye is a far 
more critical judge than the ear, it be- 
comes possible for anyone to pilch either 
voice or musical instrument to a degree of 
accuracy quite unheard of by former 
methods. 

The resonoscope, as the new device is 
known, a development of the Allen B. Du- 
Mont Laboratories, is simple to operate. 
Also, it iH self-contained and portable, oper- 
ating from the nearest elect rie socket or 
outlet. To use it, one merely tiirtis on the 
(Mirrent, places the main dial to the de- 
sired note of the scale, and Hips a swileh. 
The l)ullet-8haped rniirophone now serves 
us a loud-speaker, emitting the pure note 
called for. By means of this note or tone, 
singer or musiciun can proceed to pitch the 
voice or instrument. Meanwhile, the uni- 
form wave form of the note appears on the 
« alhode-ray screen ju^t above the main dial. 

So far, so good. We have a pure tone 
or note. We have an image of that lone 
or note. It now becomes possible to cheek 
onr pitch by visual means. For this pur- 
pose, a switch is thrown to convert the 
microphone from its loud-speaker role to 
that of a true microphone. It now picks up 
the sung or played note. The cathode-ray 
screen instantly reproduces that note in 
visual terms, so that it may he compared 
with the pure tone produced by the master 
tuning fork within the resonoscope. If the 
note is sharp, its wave form slips off to 
the right; if flat, to the left. The rate of 
movement in either direction indicates the 
degree of sharpness or flatness respectively. 
If the wave form remains practically sta- 
tionary, the pitch closely matches that of 
the master tuning fork. Meanwhile, the 
smoothness of the wave form indicates the 



quality or timbre of the note. The more jags 
and irregularities, the more overtones are 
present. 

The resonoscope combines a set of 12 
master tuning forks, electrically actuated, 
with microphone, amplifier, loud-speaker, 
and cathode-ray tube. The tuning forks are 
mounted on a wheel which is rotated by the 
main dial knob, so that any fork corre- 
sponding to the desired note can be brought 
in position between the electromagnets. 

Recently introduced, this device is 
already being used in broadcasting studios, 
by some -of the musical instrument nianu- 
faeturers, and l»y schools for voice train- 
ing. 


Fat from Coal 

I N Gel many's search for suhstilntes for 
materials of food value the latest devel- 
opment is a soap made from a fat produced 
from German coal. The product, said to he 
quite satisfactory as a cleaning agent, is 
more exp<*nsive yet than soap from fats, but 
lower prices are expected to he realized 
through increased production. Fortiinatelv 
the United States has plenty of fats to make 
its soap.- 1). //. K, 

Poison Hazard in 
Spraying FninTs and 
Vegetables 

OLSON— Do not eat.*' It may be that 
Jl such a label should apply to ordi- 
narily harmless cabbage if producers use 
lead arsenate or other ar'-enicul sprays to 
kill the inserts that attack that vegetable 
during growth. 

The ha/ard from sprayc-d farm products 
is unfort iiiialely not limilc’d to tlu’ eating 
of spray left on vegetables. Water supplies, 
cattle fec'd, and the soil itse lf are c'ontami- 
naied. Vc'gelatiori grown on the eoiUammat- 
ed soil gradually takes np the poisons. In 
some regions, stock raisers have been forced 
to go out of husim‘ss. 

In an editorial, the Journo! of the Anivn- 
(an Mvdi<a! Association says: “One valley 



Lefts A fingtr ti^ng the pitch of 
h«r voice by wetching the wave form 
on the cethode^rey tube screen* 
Above : The tuning forks and driv- 
ing solenoids in the resonoscope 


PU LSATING 
CURRENTS 

An alternating current has frequency, 
magnitude, and phase. An alternating 
current of any frequency and magni- 
tude 2 and phase 60'’ has the complex 
formula : 

2(008 60“ -f i sin 60“ ) =1.000 + i 1.732 

A direct current is equivalent to an 
alternating current of zero frequency 
and zero phase. A direct current of 
magnitude 3 and phase 0“ has the 
complex formula: 

3 (cos 0“ + i sin 0®)=3 -f i 0=3 

A direct current superimposed on an 
alternating current forms a pulsating 
current. A pulsating current may be 
described as a fundamental alternat- 
ing current with a zeroth harmonic. 
The pulsating current formed of a 
fundamental of magnitude 2 and 
phase 60° and a zeroth harmonic of 
magnitude 3 and phase 0° has the 
bifoliate formula: 

(1 I i 1.732) & (3) = 2 -h -f 

i 0.866 -f j 0.866 

This view of pulsating currents is de- 
veloped further in: 

ARITHMETIC OF THE 
ALTERNATING 

by Robert A. Philip 
PRICE THREE DOLLARS 

THE MONOGRAPHIC PRESS 

106 Washinaton 8t. Fairhavan, Mata. 
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NO MORE 
STAIR CLIMBING 



In the modern home, members of the faniilv 
and Ruests should no longer lie required to 
climb stairs. There is a Sedgwick Automatic 
Electric Elevator ready to meet 
floor-to^floor travel Safe and sniooth riding 
And at a cost moderate enough to olTer lu 
serious obstacle. Deferred payments it de* 
sired. Easily installed in old residences as wel 
as new. Recommended by physicians to a\oid 
needless heart strain, and for invalids 

SEDGWICK MACHINE WORKS ® 
tSS West 15th St.. New York 
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in the Pacific Northwest has rece*v®<} as 
much as 7^,000 pounds annually of lead 
arsenate for the past 20 years. Therefore 
perhaps 50.000 tons of lead arsenate have 
permanently contaminated the soil. . ome 
assume that the spray residue is washed 
away by rains or is blown away by winds, 
but the evidence available at the present 
time indicates that this is not the case. 

Here are three rules that the physicians 
feel should be enforced legally on the pro- 
ducer, pending the elimination of all poi- 
sonous sprays: 

' 1, Remove spray residues as completely as 

possible from apples and other siich fruits, 

I preferably by hydrochloric acid rinse. 

I 2. Do not use skins of sprayed fruits in 
making cider, vinegar, jelly, or other prod- 
I nets. 

3. Never use lead arsenate or other 
arsenical sprays on vegetables such as cab- 
bage, cauliflower, Brussels sprouts, broccoli, 
spinach, kale, celery, and snap beans that 
are eaten whole. 

j The housewife, in addition, is urged to 
wa‘<h thoroughly all fruits and vegetables 
that may have been sprayed. .SV/Vnre Ser- 
1 vivv. 


: Latest Train Directing 
I System 
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A NOVEL train directing system was re- 
cently installed on the New York Cen- 
tral Lines West at Girard Junction, 17 miles 
west of Erie, Pennsylvania. This system now 
simplifies train directing at this busy junc- 
tion through which pass over 100 trains per 

Movements through a junction or terminal 
are made by trains traveling over clearly 
defined “routes.” When an operator lines up 
a route, he usually thinks of it as having 
an “entrance” and an “exit.” This basic con- 
cept of route entrance and route exit is 
closely related to the means the operator 
uses for lining up routes, such means being 
“entrance knobs” and “exit buttons, ex- 
plained below. The system is called “NX 
Route Interlocking,” from the first syllables 
of “en-trance ex-il.” 

In the control room of Girard Junction 
lower, a small desk-type control machine is 
used to control the entire interlocking plant. 




A track layout through which traitii 
are directed by the iystem deictibed 


f)n this machine is a control board which 
looks like a map or diagram of the entire 
track layout. The tracks are represented as 
white lines on the black paneL~the switches 
and crossovers by indicators which are 
moved to the desired positions. 

At each entrance of every possible route 
through the plant is an entrance knob which 
turns clockwise or counter-clockwise, 90 de- 
grees from a neutral or normal position. A 
small white dot, which turns with the knob, 
indicates the position of the knob. The arrow 
in the knob remains stationary, pointing out 
the direction in which the train is to enter 
the route. 

At each exit of every possible route 
through the plant is an exit button. It is 
the usual spring-return type of push-button. 
The arrow etched on its surface indicates the 
direction in which the train is to leave the 
route. 

Small indicator lights, inserted at inter- 
vals in the white track lines, are illuminated 
whenever a train is occupying the track. 
Above the track diagram and in about the 
center of the control board is a group of 
“lest keys,'* so called because they are used 
only when the switches need to be moved 
one at a time for individual testing. 

When a train is approaching the junction, 
an approach indicator light is illuminated on 
the track diagram. The operator telephones 
the dispatcher, who informs him where to 
direct the train. Upon receiving this informa- 
tion, the operator turns the entrance knob 
corresponding with the point where the train 
will enter the plant. He next pushes the 
exit button corresponding with the point 
where the train will leave. 

Within a few seconds, the route lines up 
in field (the switches operating into 
positions called for by the route) and the 
signal clears. On the control board, the mov- 
able route indicators snap into position 
called for by the route, thus producing a 
vivid picture of the route lined up. A light 
in the entrance knob appears wlien the sig- 
nal clears in the field. 

As the train passes the signal, the li|^i 
in the signal changes to red, and the light in 
the entrance knob is extinguished. The suc- 
cessive illumination of the track occupancy 
lights indicates the movement of the train 
through the plant. These are extinguished 
as the rear of the train leaves the various 
sections of the route. 

The system has been onthusiasiicany re- 
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ceived by railroad officials in the linitcd 
Stales and abroad, and promises to do inucli 
towards simplifying train directing in the 
future. A large and complicated terminal 
layout can now be handled with compara- 
tive ease and speed, thereby giving the oper- 
ator more lime for his regular duties such 
as recording trains, receiving and trans- 
mitting calls, issuing train onlers and other 
important messages. 

This system is to be installed at both ends 
of the San Francisco-Oakland Bay Bridge 
to handle the train-a*minute schedule over 
the bridge. It was chosen because of its sim- 
plicity and flexibility of operation. 


Lubricating Resin 
Bearings 

S YNTHETIC resins arc coming into wide 
' use abroad as bearings for machine 
parts to replace brass and other bearing 
metals. Because of their very diflei^nt char- 
acteristics, the lubrication of these bearings 
has become quite a problem. Water is the 
ordinary lubricant but it has been found 
that, in many cases, an emulsion of oil in 
a soap solution must be used to reduce cor* 
Tosion of the metal part of the bearing and 
to cool the resin bearing surface. These 
bearings are most widely used in Germany, 
hut their advantages are being recognized 
in other countries as well. — D. H. K, 


14-Foot Light Bulb 

A GIANT electric light bulb, 14 feet 
high, which will glow as a land beacon 
atop the 100,000-dollar Edison Memorial 
lower at Menlo Park, New Jersey, was re- 
cently completed by the Corning Glass 
Works, A crew of expert glass-workers took 
eight months to complete this emblematic 
diadem for the tower, the job of laying out 
the model into curved sections consuming 
the greater part of the elapsed time. 

The 150-foot beacon tower will commemo- 
rate tiie invention of the ineandescenl elec- 
trie light by Thomas Alva Edison who, in 
1879, sent a fotigh sketch of his 
i:kimlng. asking that a hiilb of glass of defi- 


nite dimensions be blown. This original 
glass bulb, enclosing Edison’s carbon fila- 
ment, became the world’s first practical elec- 
tric light. Coming’s contribution to the 
memorial commemorating the event is like- 
wise notable since the 14-foot bulb is the 
first circular cast job in the glass industry. 

In preparing the bulb fur shipment, more 
than 6000 pounds of amber-tinted Pyrex 
glass were fitted over a steel skeleton fash- 
ioned in a Bronx iron works and shipped to 
Corning. The bulb itself consists of 164 
pieces of cast glass in a two-inch diamond 
pattern and is nine feet, six inches in diame- 
ter. The combined bulb and steel skeleton 
weigh six tons. 

When finally set up the giant bulb will be 
transformed into a gleaming tower at night, 
easting its rays for miles about the surround- 
ing Jersey countryside. The inside of the 
bulb will he outfitted with 960 incandcecent 
electric lights with a 24-inch reflector to be 
ulili/ed as an airplane beacon. 


‘'Air Fed” Fountain 

W ATER taken from the air flows today 
in the lobby of the newly air condi- 
tioned Cine Riviera in Havana, one of Cuba’s 
leading motion picture theaters. 

A fountain in the form of a lion spouts 
forth water condensed from the air by the 
new (Carrier air-conditioning system recently 
installed. A line from the drip pan under 
the dehumidifier on the air-conditioning 
equipment connects with an outlet on the 
inside wall of the lobby. 


Our Chemical Senses 

T he senses of taste and smell, which are 
used in the detection of flavor, arc often 
called the chemical senses, because they are 
stimulated directly by the chemical attributes 
of foods and other substances. The sense of 
taste is delieate. A single tcaspoonful of 
sugar or of salt is enough for many tastes, 
and yet some substances are hundreds of 
times moie stimulating to the taste than 
cither of these foodstufis. Whatever we taste 
has to he in .solution in water, or must dis- 
solve in the saliva, before it can be lasted. 
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Only watery solutions can diffuse through 
the protective membranes of the taste “buds” 
on the tongue to act on the special nerves 
therein. Sweetness is best tasted near the tip 
of the tongue, where the sweetness buds are 
crowded closely together. Saltiness and sour* 
ness are best tasted by the front and sides 
of the tongue, but bitterness only well bark, 
on the lop of the tongue. Bitterness tends 
to be detected rather slowly, because of the 
far* back position of the bitter-sensitive 
nerves. 

Most of the interesting flavors we delight 
I in are really not tasted, but are smelled. In 
! th(* moisture and warmth of the mouth, the 
aroma is released and travels to the smelling 
area through the back way. This is the part 
of flavor perception that fails us when we 
have a cold, which condition interferes with 
smelling far more than it does with true 
tasting. Inspectors of foods have long Hinc(‘ 
learned that they can do far more work when 
they smell rather than taste the article. A 
haker smells tfie interior of a loaf of bread 
to learn about its flavor. A sample of every 
carload of wheat is smelled to see that it is 
not musty. Testers of tea, coffee, spires, 
tobacco, hotter, cheese, and liquors depend 
upon smelling for their first gradings and 
evaluations. Only for check purposes do they 
find it necessary to take any into the mouth. 
The sense of smell is so extremely sensitive 
that the quantity of material consumed in 
using it is negligible, and smellings may be 
repeated frequently. 

The reason why smelling is so extraordi- 
narily delicate is that it is done with the 
“raw” ends of free nerves. Molecules of 
vaporized materials drawn into the brush of 
smelling nerves by the operation of sniffing 
seem to he able to impart sensations to the 
nerves directly. There have been many theo- 
ries as to how smelling is done, .some involv- 
ing the need of eheiniral reaction with the 
nerve fiber, to produce the odor impression, 
hut now a theory is proposed that the nerves 
are stimulated by the atomic vibrations 
within the molecules of the aromatic sub- 
stanee, perhaps by the electromagnetic waves 
therefrom acting on the electrical system of 
the nerve ends. It is interesting to speculate 
a hit while awaiting definite proof that the 
quivering molecules, through their electrical 
radiations, are able to impress their vibra- 
tions and hence their chemical configuration 
upon our consciousness. Chemists have long 
been aware that fidor depends upon chemi- 
cal con.stilulion, hut only now has even a 
feasible theory been found to account for 
the action. 

An interesting parly pastime is the “smell- 
ing game,” in which each participant tries 
to identify a dozen or so odors in small, dark- 
colored bottles that hear only numbers and 
offer no clues as to their contents. In one set, 
the following substances were used: four 
perfumes — rose, lilac, jasmin, and violet; 
four flavors — clove, peppermint, w intergreen, 
and vanilla; four “drug-store” articles — 
camphor, carbolic acid, witch-hazel, and tinc- 
ture rhubarb; and three liquors — Scotch and 
rye whiskies, and gin. Most people were able 
to identify outright only four or five of the 
fifteen. The list of identified odors from such 
a range of subjects comes close to being an 
experience rating for the person; naturally 
good observers and those of wide interests 
in life make the best scores. Housewives of- 
ten score well in this test* 

The smelling game shows that most people 
are really very sensitive to odors, but that 


their associative powers are weak. It is the 
same type of weakness as the connecting of 
names with faces or voices* Once a person 
recognizes an odor, or is helped to recogni- 
tion by a name or a color, he can do well in 
noting details of quality. Most people do ap- 
preciate flavor, in spite of their usually poor 
showing in its identification, or, even more 
poorly, in its description . — Industrial Bulle- 
tin of Arthur D. Little, Inc. 


Chemicals Useless to 
Improve Coal Burning 

C hemicals added to coal to make coal 
burn better have little effect on the 
rurnbustion of fuel, the United States Bureau 
of Mines has learned through exhaustive 
tests, reports Science Service. 

Spurred by coniinual inquiries about al- 
leged “fuel savers,” the Bureau investigated, 
both alone and in mixtures, all the chemi- 
cals known to have been marketed for thi*-* 
purpose, and many others, including water 
and chlorine. None, it was stated, was found 
to produce the effects claimed. 

Results of the experiments are contained 
in a bulletin by members of the hureauV 
staff, and published by the Government 
Printing Office. 


Six-Dav Rider's Muscle 
Power — 75 Cents 

P EDALING a bicycle for six days ap- 
pears a most gruelling test of muscle 
power, yet a single rider if he were able to 
keep going night and day without a stop 
would exert but 20 hor.sepowcr-hours of en- 
ergy, equivalent to the energy which 75 cents 
worth of electricity would buy. This was 
revealed when some of the racer.s at Madison 
Square Garden, New York, tested their 
strength on a special bicycle, Iniilt hy Gen- 
eral Electric engineers, which accurately 
measures the muscle power of the rider. 


Lake Mead, Largest 
Man-Made 

I N the desert of the southwest, a new 
and major lake is forming, Lake Mead, 
created hy Boulder Dam. Named for the 
late Dr. Elwood Mead, Commissioner of 
Reclamation during the period of construc- 
tion of Boulder Dam in Black Canyon of 
the Colorado River, Lake Mead is by far 
the largest man-made body of water in the 
world. 

ft extends up the Colorado River 101 
miles at this time (autumn, 1937) and even- 
tually will reach a maximum length of 115 
miles. It will be eight miles wide at the 
widest point and, when filled, will have a 
maximum depth at the dam of 589 feet. 

Lake Mead will store 30,500,000 acre-feet 
of water, sufficient when expressed in terms 
of gallons to supply 5000 gallons for each 
and every person on earth. Today it is 
slightly more than half filled. It now has 
a depth of about 460 feet and covers more 
than 91,000 acres. 

Prior to 1935, there were few localities 
in the world more forbidding or more diffi- 
cult of access than the bed of what now 
is Lake Mead. In the midst of a desert 
and desert mountains, the Colorado River 
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then flow«d through this area principally at 
the bottom of tremendous canyons. Only a 
few parties of daring explorers had ever 
traversed the length of the future Lake 
Mead, and many of the side or branch can- 
yons, now coves in the lake, were unex- 
plored. 

When the diversion channels were closed 
at Boulder Dam February 1, 1935, Lake 
Mead immediately began to form. One year 
later, it held 3,000,000 acre-feet of water. 
Two years later, it contained 9,000,000 and 
was extending far up the river, through the 
sheer- walled Boulder Canyon, through Vir- 
gin, Iceberg, and Travertine Canyons and 
was beginning to reach into the lower and 
unvisited end of the Grand Canyon itself. 
It can safely be navigated now over this 
entire reach of river. 

The Colorado River was a fluctuating 
stream. It still is variable above Lake 
Mead, although Boulder Dam has made it 
a reliable, perennial watereourse down- 
stream. When the snows of the mountains 
at its headwater melt in the spring, great 
floods move down the (jolorado. After they 
have passed, the flow drops erratically to 
little more than a creek. The floods do not 
pass Boulder Dam, but are caught and 
stored to fill in the valleys of the flow in 
the summer and fall to protect the water 
users downstream. 

As a restdt of these periodic floods. Lake 
Mead grows by fits and starts. It rises rap- 
idly from March to July, hut will decrease 
in size between August and February. Dur- 
ing three or four months, the inflow into 
Lake Mead is greatly in excess of the out- 
flow through Boulder Dam. But during the 
remainder of the year, the inflow and out- 
flow are about equal or the outflow exceed h 
the inflow. 

During 1936, 5,634,425 acre feet (»f water 
were allowed to puss Boulder Dam. In the 
future and until the stales (»f the upper 
Colorado River basin are prepared to use 
the water allotted to them, this diversion 
may increase to the normal flow of the 
river, or about 15,000,000 acre-feel a yeai. 
The amount of water diverted through llie 
dam, of course, has a definite hearing on 
the speed with which Lake Mead fills. An- 
other factor is the total amount of run-off 
in the river above the dam. This varies with 
the ^ain and snowfall over the watershed. 
If normal conditions prevail, Lake Mead 
may be filled in three years. 


Paper from Black Gum 

I N the development of Southern woods for 
paper making, the black gum tree has 
been found to yield a high-grade printing 
paper. Its usefulness for this purpose has 
been investigated as a supplement to the 
fast growing pines of the Southern coastal 
plain. Black gum is so plentiful that it is 
estimated to add as much as 40 percent to 
the wood pulp resources of the South. 

~D. H. K. 


Mankind May Strive 
TO Save Insects 

B efore New Years Day of the year 
2000, man may very possibly reverse his 
present militant drive against insects, and 
actually strive to save many of the species 
he Is now indiscriminately destroying with 
a grim determination. 


This picture of the future, quite the op- 
posite of the conventional present concept 
of inevitable, implacable war to the death 
between man and the insects, was presented 
before a gathering of members of the Amer- 
ican Association for the Advancement of 
Science by Dr. Edith M. Patch of the Uni- 
versity of Maine, president of the Entomo- 
logical Society of America. 

This swing of the pendulum, in the rela- 
tions of mankind to insects, may he expected 
as the result of present strenuous efforts to 
meet an immediate emergency. There is no 
question blit that at least a few species of 
insects are so dangerous to man that they 
merit all the serious hostility he bestows on 
them. Nor is the analogy of war much over- 
done, when it comes to man’s efforts against 
in.sects, for in this strife man employs al- 
most as much ingenuity as he does in his 
military efforts to dc^stroy his fellow-man. 
Poison sprays, dusts, fumes, gases, flame, 
sealding steam, plowed trenches, tars and 
other sticky tiaps, luring lights, X rays, 
electrocution, ingenious espionage, alliances 
that turn insect against insect — all these 
tricks and more aie in man’s armamen- 
tarium against the opposing six-leggcd hosts. 

But a dilemma arises through the very 
efficiency of modern methods of inject de- 
struction, particularly such wholesale bar- 
rage effects as the use of airplanes for lay- 
ing down of poison dusts by the square mile, 
over forests, cotton plantations, and mos- 
quito-bi ceding marshes. These wide swathes 
of death sweep down not only the few insect 
species that are man’s enemies hut also tlie 
many that are his friends, or at most merely 
neutral and harmless. 

Complaints of beekeepers are alrearlv 
loud in the land. But honeybei's are only one 
species; there are many other wild kinds, 
like bumblebees, carpenter-bees, and others 
that are of equal value with honeybees as 
pollenizers of orchards, garden plants, and 
ornamental shrubs and floweis. These also 
are poisoned, hut they die unnoticed except 
by professional entomologists. It may be 
necessary some day to set aside insect ref- 
uges, when* spraying and dusting will be 
prohibited, to insure the transfer of pollen 
among the floweis we value for beauty or 
use, Dr. Patch suggested. 

Birds, too, need insects for food, at least 
when they are young. It may also be neces- 
sary to insure that the trees and brushlands 
of their refuges shall be left in a nonrisb- 
ingly “buggy” state, for the sake of the 
hungry nestlings. And though it may sound 
a hit fantastic now, it is even ronreivahle 
that as present-day America has big-game 
sanctuaries for the benefit of the students 
of nature, future nature students may have 
to resort to “little-game’* sanctuaries when 
they crave to swing a collecting net in the 
air, or grub in the ground for grubs. — 
C.opynghl, St ivnee Servi(v. 


Radio on Pitcairn Isle 

A COLORFUL throw-back to the days 
of the hi story -making mutiny of the 
Biitish frigate Bounty is to be found in the 
life of the natives of lonely, mid-Pacifie 
Pitcairn Island, which is inhabited by the 
descendants of Fletcher Christian, his band 
of mutineers, and their Polynesian wives. 

PITC, the island’s only radio station, is in 
charge of Andrew Young, chief operator, 
and a group of assistants, all of whom are 
self taught in Morse code and radio tech- 


ConBult Vb on Your 

REFLECTION PROBIXMS 

If you require refleaion performances uoattaio* 
able with ordinary reflection surfaces, we invite 
you to investigate "Pancro Reflection". 

Pancro, an aluminum alloy, is deposited bv evapo- 
ration to produce mirrors that reflect all visiolc 
colors uniformly. Its reflection coefficients are the 
highest known for the entire spectrum, including 
the ultra-violet. Pancro meets the demands for 
higher reflectivity, whether in first or second 
surface. 

Where unprotected front surface is required, Pan- 
cro 1$ without caual because of its untarnish- 
ability and durability. 

The film of Pancro is so thin and even that 
extraordinary performances are achieved. The re- 
flection-transmission value of Pancro semi-trans- 
parent mirrors can be controlled to a fine degree. 
Pancro is ideal for oscillating, and other mirrors 
of specialized functions. 

Whatever your refleaion problems, on glass or 
other bodies, we invite your inquiry For de- 
scriptive literature and information, write — 

FANCRO MIRRORS, INC. 

Dept. A 40 Glendale, Colif 


INDUSTRIAL COURSES 

Evening courses for non-teclmical busi- 
ness men in I’aints, Resins, Metals and 
Alloys, Industrial Inorganic and Organic 
Processes, one evening per week each in 
l^liiladelphia. Classes in New York and 
Wilmington after February LStb 
Elementary and advanced cottr%e$ by mail. 
Francis Wm Brown, Pn.I)., Director 

INDUSTRIAL CONSULTANTS 

3404-6 Baring St. Philadelphia, Pa. 
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Amateur 

Telescope 

Making 

■■AdTanced’’ 

N ot a new edition of “Amateur 
Telescope Making,” but a 
brand new and entirely separate, 
companion volume, though print- 
ed and bound uniformly with it. 
This new book has 57 chapters, 650 
pages, 359 illustrations and over 
300,000 words. It is not recom- 
mended to beginners, as it follows 
logically after the first book, 
“Amateur Telescope Making.” The 
following is an informal, running 
description of “Amateur Telescope 
Making— Advanced (‘A.T.M. A.’).” 

The book is in two parts. Part I, 
with 45 chapters, is on practical 
construction. Part II, with 12 chap- 
ters, i.s on some of the more practi- 
cal aspects of observing. 

PART I 

advanced mirror tech- 
nic; Selby’s flat technic; eyepiece 
making; objective lenses and re- 
fractor mountings in greater detail 
than in “A.T.M.”; drives; Schmidt 
camera; alumini/ing; the new 
Zernike test; setting circles; indoor 
telescope; sidereal clocks; obser- 
vatories; detecting astigmatism: 
making micrometers, clironogrupbs; 
metal mirrors. Many other items. 

PART II 

Systematized observations; meteor, 
stellar and eclipse photography; 
the eye and the atmosphere in 
observation ; reflectors versus re- 
fractors; “richest -field” telescopes, 
and a wealth of other material. 

“AMATEUR 
TELESCOPE MAKING 
—ADVANCED” 

Edited by Albert G. IngalU 

Postpaid $3.00, domestic ; $3.35, foreign. 

Scientific American 

24 West 40th Street New York, N. Y. 


niqiie. Alan Enrich, writing in a recent 
issue of QST, recounts that even the childnm 
of Adamstown, the only village on the isle, 
are proficient Morse experts, sending mes- 
sages to each other In the code with whistles. 

Young’s amateur radio station has been 
in operation since the early 1920*8, and pre- 
vious to its present modernization operated 
with one storage battery, which had to be 
sent to New Zealand to he recharged when 
its power ran low. Now, however, a number 
of iradio nianufacturcrs, including RCA, are 
coming to the rescue by providing sufficienl 
parts to permit the building of a complete 
new radio communications system. 


Leadleaf Paint 

M etallic lead is making its dSbut 
as the main ingredient of a protective 
paint, says the Industrial Bulletin of Arthur 
I). Little, Inc. Traditionally, lead has been 
used in oxide forms as a chief pigmentary 
component of many common industrial and 
marine paints. “Metalead” paint, however, 
is made from thin lead foil broken up to 
fine flakes. When spread out upon a sur- 
face in the form of a paint film, the in- 
dividtial tiny flakes of lead form a “leaf” 
or interleave into a film. 

The adhesion and ductility of the lead- 
leaf paint film are dependent on both lead 
and the vehicle; at present the vehicles em- 
ployed are the new synthetic resins and 
Chinawood oil (tung oil) and mixtures 
containing phenolics such as Beckacite, 
Durez, or Bakelite. Linseed oil has not 
proved satisfactory. 

The new paint is offered chiefly as an 
undcrcoatcr or primer on structural frame 
work and general construction and may also 
find eventual use in the chemical, oil, and 
transportation industries. Other uses are 
indicated by its unusual properties of re- 
sistance to high temperatures up to 500 
degrees, Fahrenheit, and its chemical re- 
sistance to the fumes of common acids and 
to noxious industrial vapors, such as those 
of hydrogen sulphide. Its adhesion is illus- 
trated by its application to galvanized iron, 
on which it may be applied directly without 
special pre-treatment of the metal surface. 
As offered to manufacturers, the lead is in 
paste form with only 10 percent vehicle and 


weighs about 40 poiinda In 

this condition it Is aHinoat «» bright as 
aluminum paint, but in the paintod film, 
after drying, It dulls to a dark gray- 

Metalead paint is being groomed chlefiy 
as a competitor to red lead wherever the 
latter is used. At eight pounds per gallon 
It may thus have advantage in price over 
red lead, which may run to 25 pounds per 
gallon. It C4innot compete with aluminum in 
cost, although greater film flexibility is 
claimed. Exposure tests reported as carried 
out near Great Salt Lake have shown ex- 
cellent resistance and adhesion. 

Metalead paint is claimed as suitable for 
waterproofing or sealing concrete, which 
then becomes more resistant to mild acids 
and alkalies, oils and greases, and salt brine 
solutions. Similarly, wood may be coated, 
as the paint metallizes the outside cellular 
structure. 

A paint manufacturer on the Pacific 
Coast has reported the successful adoption 
of this paint in special locations. Develop- 
ments are understood to be under way in 
the laboratories of some of the large paint 
companies where experiments on vehicles 
for this paini specially adapted to particular 
uses in industry and in construction are 
being carried on. 

Motorized Pole-Hole 
Augur 

T WO new earth-boring machines, deliv- 
ered recently to an eastern railroad, are 
making impressive dents in the railroad’s 
right-of-way. Designed for heavy-duty work 
in the railroad’s construction program, the 
trucks are FWD vehicles, manufactured by 
the Four Wheel Drive Auto Company. They 
enter the railroad right-of-way from the 
highway, and dig 14-foot holes for transmis- 
sion towers which will carry power lines. 

The construction of the trucks enables 
them to go almost anywhere off the right- 
of-way. With drive to all four wheels, the 
trucks can negotiate steep grades and deep 
cuts with ease. Their maneuverability is 
increased by power steering. This mechan- 
ism gels its hydraulic power from a power 
take-off on the transmission which operates 
a pump furnishing the pressure required. 



Sinking pola kolot with tha new motnHoad aitgur 
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A cIot«-up of the augur blades 


Dual tires, front and rear, enable the 
vehicles to work directly on the right-of- 
way. Up or down the steep grades, and 
within the steep cuts, the trucks can oper- 
ate in very low gear, provided by a special 
two-speed clutch. 

With a tower 18 feet high, and an augur 
shaft 20 feet long, the machines are the 
largest of their kind ever built. Furnished 
with both 30-inch and 36-inch augurs, the 
machines can dig 14-foot holes within a 
fraction of the time usually required by 
manual labor. 

The huge digging tower is raised by two 
large coil springs of the anti-gravity type. 
This type of spring cuts tower-raising time 
to a minim um^ and helps assume the weight 
of the tower in the raising operation. 

The boring machine mechanism is mount- 
ed on a turntable, so that the operator may 
dig holes on either side of the tr\uk, oi 
behind it. 


From Where, Hither? 

O NE of the two pieces of the largest 
meteorite ever seen hitting the earth 
has just been added to the meteorite collec- 
tion of the Smithsonian Institution. This 
^'shooting star” exploded in the air nP4ir the 
town of Paragould, Arkansas, at 4 a.m., Feb- 
ruary 17, 1930. It is believed to have broken 
into three pieces, two of which were re- 
covered. The largest, weighing approximate- 
ly 300 pounds, is now in the Field Museum 
io Chicago. The second, 70 pounds in weight, 
come* as a gift to the Smithsonian from 
Stewart Perry, Michigan publisher and 
meteorite oollector. The third, which may 
haVe been tibe largest, has never been found. 

Not only was this the largest meteorite of 
any kind ever seen to hit the earth, but it is 
the latgdst stwty meteorite of which there 
is any record. Some of the iron meteorites 
are very mnoh larger, one in South Africa 
weii^dag approximately 60 ions. Most stony 
n^eoi^eii, which probably constitute the 
ahopting stars, arc very small when 
t^ ilirike the eahh’s surface, and the great 
di tb«ft we entirely consumed in 
aathos]^ fortunately for man- 

This particular fragment is of singular 
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mineralogical interest and will be subjected 
to intensive analysis. It seems to be a fusion 
of two distinct bodies, as if they had crashed 
together and the smaller was driven into the 
larger by the force of the impact. Such a 
collision might have taken place in their 
flight through space or it might have oc- 
curred in the original cosmic catastrophe, 
perhaps the breaking up of a planet in the 
distant past, which may be responsible for 
all meteorites. 


Rubber “Lung” 

W HEN infantile paralysis has paralyzed 
ihe muscles of a patient’s chest and 
abdomen, he must lie enclosed in that cum- 
bersome chamber which has come to be 
known as an “iron lung.” Because his chest 
muscles are useless, the rhythmic application 
of a partial vacuum to the outside of his 
body is necessary to expand and contract 
his lungs at regular intervals. This the “iron 
lung” docs, for the whole body is enclosed 
while the head is outside. A patient might 
lie in this contrivance for months stretch(‘d 
out and inert, lacking massage and neces- 
sary treatment of body tissues except that 
which can he administered by several nurses 
working at great disadvantage through small 
holes in the walls of the “lung.” 

Dennis R. Scanlan, respirator expert and 
member of a famous surgical instrument 
firm in Stockholm, Sweden, had been study- 
ing this problem for months since young 
Fred Snite, Jr., was returned from (^hina 
in an “iron lung” some months ago. Mr. 
Scanlon had definite ideas regarding a new 
type of artificial lung and accordingly he 
took his problem up with officials of the Gen- 
eral Tire Company. With the assistance of 
research engineer Herman Kraft and others, 
there was evolved an apparatus which has 
been called a “rubber lung.” It is much 
smaller and lighter than former metal 
“lungs” and, instead of enclosing the entire 
body of the patient in the respirator, it en- 
closes only the patient’s thorax and abdo- 
men, leaving all four limbs and the perineal 



Smaller, lighter artificial lung 


region free for nursing care. It has been 
called the Stille-Scanlan respirator. 

The Stille-Scanlan respirator consists of 
a cuirass of aluminum, which is made to fit 
closely to the tipper part of the patient’s 
body by rubber fittings which taper in hard- 
ness from hard rubber down to the softest 
of sponge rubber which lies directly against 
the patient’s body and which seals the par- 
tial vacuum which lifts and lowers the help- 
less chest of the patient. Only the thorax 
and abdomen are covered by the cuirass, en- 
abling the patient to rest comfortably and 
to require no more care than any other 
severely ill person. 
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shows you, at a glance, how to type right. 

AAX MAlAfI up-to-the-minute facts! 

Hvl RUff • Mail the coupon today. See for 
yourself how Royal’s standard, full-aised key- 
board, Touch Control. Finger Comfort Keys, 
Centralized Controls and many other office type- 
writei features help make typing easier. See why 
more and more families are Royal owners 
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SALE! 

THE DE LyXE 
VOIGTLANDER 

TOURIST 



A Marvel of Craftsmanthip 
with 


6" F4.5 HELIAR LENS 
IN COMPUR SHUTTER 

* 52 ^ 

FORMERLY $104.50 

Tlurt fine lilm pock and plate camera, 
with doulde exlein'inii gemiinc leather 
heliowri, huH many unique featurcH. The 
coiiKtruction throughout and it^ really 
elegant liniHh are »uch that it can he 
confidently claimed there in no heller 
camera of thi» type on the market. It 
U hpecially priced only hecause the 
manufacturer ih diKcontinuing the mod- 
el, due to the fact that produ**tion on 
this camera todav would he entirely 
loo cofttly. 

Taken picluren 4" x 6" or 1(1 x l.S cm. 

SPECIFICATIONS; 

Foouting: Uouble nirK hikI pinion, new 
clamping device, innnity catch, engraved 
deptli of fociiH table. 

Front: V doatgii of great rigidity and nttcngtli 
Splilt levels arc sunk In the milled bends 
that operate focualng and crosa movements 
Lens and Hliutter iiitorchangenble 
Fooui Knobs: Aie on both aides , , oper 

nlP them with right or left hainl, T.aige sl/.e, 
.so tliey can b© used e\en with gloves on 
VIow-tIndorc Brilliant revolving type and 
direct vision wire finder with slghter at back 
Strutt: Lock automnticnlly when the cam< 
era is opened prevents rameia from 

being accidentn)I\ closed before tlie front is 
pUMhed hack 

Bollowt: Beat iiuality green leatliei 
Body: Light and strong aluminum alloy 
FInIth: Dark green Husslan leather, metal 
yarts enameled black or nickel plated. 
AeeottoHot: Three single metal plate holders 
in leother wullel, film pack adapter, rnhle 
release, instructions, exposure table and test 
ing certificate 

Send for liooklet S. A. T. 

IfO WIIT 31 ND St/hV 

World'* LorqOit Exclutiv* Camora 
Supply Houto 

"At tht Hlun oj the Camera " 




CAMERA ANGLES 



Conducted by JACOB DESCHIN 


Youk Camera Lens 

rriHERK are huII a great many camera 
X tiHcrs wlm take llieir camera lens for 
granted, but ihc number in growing smaller 
all the time as the fact is realized that, after 
all, it is “the glass eye*’ that makes it possible 
for “the little black box” to function. This 
month wc will devote a hllle space to some 
elementary lens facts, so yon fellows who 
learned it all a long while back may con- 
sider yourself duly warned if you prefer to 
“skip it.” 

Have you ever examined all the letters, 
words, and numbers that appear on the front 
of the lens motmt ? It is packed full of essen- 
tial infotmation. The particular lens we are 
examining at the moriicnl, and this is typical 
of all lenses, shows the name of the manu- 



9-ctn len t— -- 4 Vi feet 


faclurer of the lens and the location of the 
factory. This is your guarantee of quality. 
Following it is a seven-figure luimher, the 
so-called “serial number” and the lens* sole 
identification. This number is highly impor- 
tant. First established at the lens factory, 
ii is recorded every time it changes hands. 
It furnishes the clue to the tige of the lens 
and its entire manufacturing and commercial 
history. If the lens is lost or stolen, the 
serial number is the means by which it is 
traced. The owner of a camera will do well 
to make a note of the serial number of both 
the camera and the lens and keep these 
numbers among his valuable records “just 
in case.” 

The next piece of information we read as 
we make the circular tour of the lens mount 



15-cm lens-— 4^2 feet 


is the name of ific lens. This, like ihu munii- 
faciurer’s name, has also comi* to he a guar- 
antee of quality and certain characteristics. 
Thus, one lens will he known for the sharp 
negatives it produces, another for its por- 
trait quality; that is, a tendency to give a 
slight softness to the image. Next, we come 
upon a curious thing ami one that bothers 
many novices. We read, “1:3.5.** Wlial this 
actually means is that ihc diameter of the 
lens measures 1/3..5 of the foc^il length of 
the lens (which wc will take up soon). 
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Thus, if the focal length is three inches, the 
diameter of the lens measures a little less 
than one inch. This is the lens “speed” you 
hear about. The greater the diameter of a 
lens of a specific focal length, the “faster” 
it is said to be, which means that the larger 
the glass the more light is permitted tu 
enter the camera at the full opening of the 
lens. This may, perhaps, explain the “Big 
Berthas” you see on some miniature cam- 
eras. They look very imposing and some 
prefer them for this reason, even though 
they are quite expensive, but many fellows 
who buy a camera equipped with an F:2 
lens, for example, may never use a lens open- 
ing wider than F:2.8. Yet they will pay 100 
dollars more for the faster lens just because 
of a vague notion that they may some day, 
some time, find a use for it. Actually, we 
suspect that in many cases it is a matter 
of sheer camera vanity. And think of the 
added weight! 

Incidentally, the relative speed of one lens 
as against another may easily be determined 
by squaring the diameter of each of the 
lenses being compared and dividing one by 
the other. Thus, 2.8 multiplied by itself 
comes to 7.84, and the square of 2 being 4, 
the F:2 lens has practically twice the speed 
of the F:2.8. 

One more piece of information the lens 
mount affords is the focal length of the lens. 
This reads “/-7.5cm.” The cm stands for 
centimeters, the figure L>eing equal to 3 
inches. The symlxil / stands for focal length. 
It is generally agreed that the proper focal 
length of a lens is the diagonal of the nega- 
tive size it is used to cover. Thus, a 3-inch 
lens is generally employed in cameras de- 
livering 1% by 2H or 2^ by 2H negatives; 
a 4-inch lens is used for the 2^ by 3% 
camera and a 2-inch lens for the 35mm 
camera. 

In addition, where the lens mount of the 
camera will permit interchangeability of 
lenaea, one may use as extra lenses, objec- 
tives (the highfalutin term for lens) having 
a shorter or longer focal length than that of 
the normal lens used for average subjects. 
The shorter lens is called the “wide angle” 
lens because, from the same distance, it 
covers a greater area than the normal lens, 
and the longer lens is called the “telephoto” 
because, still from the same distance, it cuts 
down the angle of view and therefore covers 
less area, pi^ucing a larger image on the 
negative. 

The illustratlone show a comparative 
study of the effect of using the three different 
typos of lenses while photographing bar- 
bies all tom the same distance, namely, 
4*/4 feet, A fourth illustration is included 


H to show the close-up effect that may be ob- 
tained by using the wide angle lens and a 
very long camera extension. In order to get 
this particular close-up, the lens was placed 
41^ inches from the subject. The reader will 



Wide-angle lens— 4*/2 inches 


undoubtedly notice the admirable selective 
effect resulting from the employmeni of a 
telephoto lens. 

In some future issue we hope to have 
more advanced dope on the subject of lenses. 


The Contest is Over 

F rom stack after slack of photographs 
varying in size from 3'/4 by 4^ up to 
16 by 20, the jtidges of the Second Scientific 
American Photography Contest finally, by 
a process of elimination, selected the prize- 
winning prints and those that were awarded 
honorable mention. Over 1000 entries were 
received for the contest, coming from all 
over the world; judging was no easy job, in 
view of the fact that so many of the photo- 
graphs were of excellent quality. We feel, 
however, that the judges deserve unstinted 
praise for the results of their labor, and 
that those who did not win prizes can con- 
sole themselves by the fact that they were 
up against possibly the stiffesl competition 
that could be found in any contest for ama- 
teur photographers. 

The Board of Judges consisted of Robert 
Yarnell Richie and Ivan Dmitri, well-known 
commercial photographic artists, and Karl 
A. Barlaben, F.R.P.S., Dean of the New 
York Institute of Photography and noted 
writer on photographic subjects. 

The prize-winning photographs are repro- 
duced and described on the following pages. 
Those photographers who were accorded 
honorable mention are as follows: 

L. A. Geddes, New York City 
C. Hacberle, Elmhurst, Long Island, New 
York 

.Stephen Harris, Dover, Massachusetts 
Clarence B. Loher, Fort Lewis, Washing- 
ton 

Harrison N. Miirher, Heading, Pennsyl- 
vania 

Dan Napoli, New York City 
G. L. Osmanson, Morris, Illinois 
Arthur J. Samal, Haddonfield, New Jersey 
William H. Siehrechl, 111, Great Neck, 
I.ong Island, New York 
L. A. .Styles, San Francisco, California 
Peter Jean Vest, New York City 

Inasmuch as there was such a large num- 
ber of other excellent photographn sub- 
(Pleafte turn to page 116) 


WILLO 

VISIBLE 

DODGER 

FOR 

CONTROLLED 
PROJECTION PRINTS 

U. S. PATENT NO. 2,088,710 


The WtUo Visible 
Dodger is a device 
which for the first 
time offers to the 
maker of enlarge- 
ments a means of ac- 
curately confining bis 
spot or local prints 
ing to pre-selected 
areas. By its use be- 
tween the lens of the enlorger and the 
sensitized paper, the full negative may 
he seen projected in non-actinic orange 
color upon the enlarging paper. The 
spot or local printing, however, takes 
place only where the white light, which 
can be varied in size and _n_JTn 
shape, is directed by the $^# 00 
operator. dCl 
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3 IN 1 

PAPER HOLDER 



If you are making quantity enlarge- 
ments of one size, you need this paper 
holder set. Designed especially for 
rapid handling of large numbers of 
same size prints. Consists of 3 blocks 
»nd a set of masking strips. Blocks 
measure 3% x 5Vi, 5 x 7 and 
8 X 10 size. Price Complete 
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SECOND 

PRIZE 


By CARLYLE F. TREVELYAN 

Second prize of 50 dollars went to 
Carlyle F. Trevelyan, J61-19 59th 
Avenue, Flushing, L 1., N. Y., for the 
print reju'oduced above. Taken on 
Agfa SS Pan film with a Voigtlander 
Avus camera 


• 

THIRD 

PRIZE 

By Z. D. BARNl 


This interesting portrait study re- 
ceived third prize of 25 dollars. It was 
taken by Z. D. Barni, Ghulam Hasan 
Street, Lahore, India, on Panatomic 
film with a vest-pocket Kodak 
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Rem0« Fiudtr Com«ra 

BIFAX 6xB/4Sx6 cm. 



Equippe<I with Trinar F/2.9 Anastigmat 
in Rapid Compur sliuttcr with depend- 
able, coupled Range Finder, so that au- 
tomatic focusing is assured Speeds up to 
1/400 second. Uses standard 21-4 x 3 >4" 
film and delivers, at the iiption of the user, 
either 12 pictures x or 16 pic- 

turc.s IH 

The camera is self-erecting, opening to 
the infinity position on touch of a button. 
The shutter release is conveniently ope- 
rated by a plunger which projects above 
the lens front. When closing the camera 
the focusing springs back automatically 
to infinity. Streamlined metal construction 
with nickeled edges Slide covering film 
window. Leather covered and leather bel- 
lows Optical direct vision eye-level finder. 
Hinged back for .simple loading A most 
modern miniature camera at only ^66.30 
RIFAX 6 X 9/4 .5 X 6 cm. with Trinar 
F/3 8 in Compur shutter, Coupled Range 
Finder. Construction same as Rifax 6 x 
6/4,5 X 6 cm. Moderately priced at ^59.50 
Literature on request. 

MIMOSA AMERICAN CORPORATION 
48S Fifth Av«. New York, N, Y. 



Only 2'/a" high 


New 

THE 


See-Sharp 

focusing device 

(Patent Pending) 
for 

Better Focusing 


For Ufe With Any Vertical Enlarger 

You SM on the ground gloii of tho SEE* 
SHARP the same image that it orm^t^ on 
tha aenaitizad papar but the SEE*SHARP 
makes it appoar far brighter and magnifief it. 


Sat tfaa SEE'SHARP on the sensitized paper 
on enlarger easel . . . view the image from an 
easy working distance of about 24 inches , . . 
no bending over ... no squinting ... no ad* 
justing . . . both hands frea. With this pr^i* 
sion instrument, you get the best definition 
your negatives can give. Very compact . . . 
keep it in your vest pocket when not in use. 


Price, complete, only $2.00 

PoMtpaid or through your dealer 


Sold on an unconditional money hack 
guarantee 

Stomps of any country accepted 


R. P. CARGILLE 


Maker of the Otelup Negative Integrator 

116 Liberty Street New York, N. Y. 
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iContiniud from page 113) 
mined, it is not possible to list heire those 
whose prints survived through e large part 
of the judging. We can only express our 
sincere thanks to all those amateur photog- 
raphers who made our competition such a 
success. We hope that every one of them will 
be represented in our next contest, for which 
plans are now being made and which will 
be announced in a future issue. Watch for 
the rules. They are being drawn so that 
there will be a larger number of prizes, there 
will be various divisions in which prints may 
be entered, and there will he more chance of 
winning. 


Kodak Retina II 

A new 35*mm miniature camera, the 
Kodak Retina II, similar in size and 
styling to the original F :3.5 Kodak Retina 1, 
incorporates a number of technical advances, 
particularly in lens speed, flexibility of 
operation and “error-proofing.** It offers a 
choice of high-speed anastigmat lenses, 
either F:2 or F:2.8; is equipped with 
coupled range-finder focusing, Compur shut- 
ter speeds from 1 full second to 1/500, body 
shutter release, and double-exposure-preven- 
tion device. Lens and shutter are mounted 
on a focusing helix, moved by means of a 
large milled knob. 

Shutter plunger and film-winding knob are 
coupled so that once the shutter is tripped, 
the film must be wound before the shutter 



New— 33-mm film— range finder 

release will operate again. This gives posi- 
tive protection against double exposures. 
The film winding knob is halted automatical- 
ly by a dead-stop device when the proper 
amount of film fur another exposure has 
been wound into place. 

The range finder is of the double-image 
or coincidence type. As the lens-focusing 
knob is moved, two images are seen in the 
range-finder field and when these two 
images coincide perfectly, the object imaged 
is automatically in sharp foeus. 


Remote Control 
Release 

S EQUENCE shooting by remote control, 
a method particularly suitable for natu- 
ralists and others desiring to take candid 
pictures while remaining unobserved at some 
distance from the camera, is now made pos- 
sible with the Robot Remote Control Re- 
lease. Designed as an accessory for the 
Robot camera, this helpful device should 
open the way to new camera adventuring in 
several fields. 

“This new and simple accessory,** the dis- 
tributors, the Intercontinental Marketing 


plaubel 

RANGE FINDER 




THE ALL ROUND CAMERA 
FOR YEAR-ROUND WORK 

With Anticomar f/2 8 lens automatically 
coupled to built-in Telemeter range finder 
Picture size I Vs** x 2^" allow's 16 ex- 
posures to the roll on regular 2^" x 3J4** 
rollfilm 

Rapid Compur Shutter 
to 1 /400th second 

Automatic film counter 

Send for Booklet S, A* R. 

PHOTO UTILITIES, INC. 

10 West 35rd St. New York, N. Y. 


$8200 


Profitable Photography 
with the 

Miniature Camera 

By Edwin C. Buxbaum, A,R,P.S, 

B esides having a consider- 
able amount of fun with the 
miniature camera, making trick 
“shots,** art photographs, and the 
like, you can also use it for spe- 
cial paying work. This little pa- 
per-bound booklet of 72 pages 
tells not only how to make in- 
teresting photographs that are 
salable to news agencies or mag- 
azines but also gives many clues to 
the very large number of types of 
photographs that can be sold. For 
those who wish to mix profit with 
pleasure this booklet should prove 
most helpful.— $1.10 postpaid. 

For sale by 

SCIENTIFIC AMERICAN 
24 West 40th Sl, New York, N. Y. 
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AViVttAiLt AKIIV 
ton win TANK wniil □ 

Completely adjustable to all roll film 
from full six ft. of S5 mm. up to and 
including 116. Bakelite construction* 
Send for FREE circular NOW! 

MARKS A PULLKR. INC. 

DEPT. §F-i2 ROCHESTER. N. Y.. U. 8. A. 


**Make Money With Your Camera" 

PHOTO-]lf ARKET5^ | 

This ISvVpagc ix)ok tells what to 
“shoot,” how and where. Gives di- 
rections for submitting photographs 
to magazines. Lists 1764 markets 
for photographs, together with the 
tyi>es most suitable for each 

Seventh Ed it ion — Rcxnsrd — U p- T o-Date 

50 Cents, Postpaid 

Scientific American 
24 w«it 40th Str««t N«w York City 



NEW WAYS IN 
PHOTOGRAPHY 

fdaoi for the Amateur 
Ry Jacob Dofchia 307 pogot. $2.75 

Thorough; workable. A guide to the 
whole range of modern and special ef- 
fecte, as well as better every-day results, 
that the amateur can get with ordinary 
equipment. Helps you find picture sub- 
jects; get better results under varied 
conditions. Covers angle-view, baby, bad- 
weather, nature, candid, night, color, 
table-top, trick, and other types of pho- 
tography. Shows how to make transpar- 
encies, greeting cards, murals, lamp 
shades, etc. Pilled with practical meth- 
ods, devices, suggestions. 


j 8EE IT io DAYS FREE— SEND THI8 COUPON 
I MeQrtw-HIII BqoIi C«., Ino. 

I 3S0 W. 42n<l 8t.. N. Y. C. 

I H«nd tn« Dwohln-Niw Wa.VH In PhotttRraphy for 10 
I d«yi* examlnution on approval. Jp 10 tlavH I will aeml 
[ tS.TS. plUH few renli poatago or rdurn ho«ik pontpald 
I (PoataKO paid on ordora at'ciinDanied bv remltuiwe ) 

I Name 

I Addreaa 

I 

I niy and State • » 

I Position , , . 

j C!ompany HA -2*88 

I (Rooka aent on approval in V H. and Canada only.) 



Remote release for Robot 


Corporation, announce, “contains a plunger 
artiiatrd by an electric magnet which acli- 
vatcH the release. The operation is con- 
trolled by economical flash-light haltcries 
and a pn.sh button which are connected to 
the camera by a wire of any required length, 
i Due to the automatic film transport and 
j automatic shutter release, a feature of the 
I Robot, up to 21' pictures may he remotely 
shot,” 1 

(]uaRENT Bulletin 
Briefs 

I T is probably an idle question, hut have 
you ever investigated the columns of the 
Current Bulletin Briefs section in the hack 
part of every issue of Scientific American? 
Brief reviews are contained there on pam- 
phlets and booklelK relating to various sub- 
jects, including items of particular intere.sl | 
to amateur plmlographers. Make it a prac- 
tice to look at this section every month; 
you’ll find it a good habit. 

Kent State Photog- 
raphy Contest 

A COMPETITION in news and pictorial 
photography is announced by Kent 
Stale University of Kent, Ohio, in connec- 
tion with a Short Course in News Pholog- 
; rapliy to be held at the University March 
1 3, 4 and 5, under the direction of the l)e- 
! parlment of Journalism. The closing date 
I for the submission of prints to either the 
1 news or the pictorial competition is Feh- 
I niary 5. Prints are preferred in T1 by 14 or 
8 by 10 and not smaller than 5 by 7 inches, 
preferably mounted on 16 by 20 mounts. It 
is requested that the name of the photog- 
rapher docs not appear on the front of the 
print; the name and address of the owner, 
liowcver, should appear on the back of each 
print, which should also be accompanied by 
exposure data, including kind <»f camera, 
aperture, shutter speed, lights, time and 
brightness of day, and so on. 

The rules of the News Photography (Com- 
petition are as follows; Eligibility: open 
to news photographers, workers on news- 
papers, students and instructors in schools 
and departments of journalism, correspon- 
dents for newspapers; entry fee: 50 cents 
for the first print entered, 25 cents for each 
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Better Pictures 

Photographic enthusiasts who strive for 
better pictures look to Zeiss Ikon for the 

latest achievements in camera design. They 

know also that this famous name assures 

the finest fjiiahty. Many models — auto- 
focusing. twin lens reflex, roll film, and 
plate and film pack cameras. 

At leading dealers Write for booklet. 

CARL ZBISS, INC., Dept. C-15.2 
485 Fifth Ave., New York 

72 H .Si> Hill Si . Los AngelcH 


A Triumph of 
MINIATURE CAMERAS 



16 aietur.* 


an ordinary 
veit pocket 111m 
Exceptional En> 
larpementc are 
poailble, due to 
tbo unusual clarity 
of these 3x4 
cm. exposures. 


Ihagee 

Parvola 

Kmhixlying the ut- 
most in scientific 
construction and 
optical precision. 
Now presented at 
the LOWEST 
PRICES EVER 
OFFERED in this 
country. 

Fitted with Carl 2Seiai 
Teaoar F:3.5, in rapid 
Compur Shutter. 

$ 39.50 


Fitted with 


Fitted with 


Carl Zells ^ e*,. Xenon F:2 am j cA 

Tessar F .2.8 / 50 lens In Rapid 5U 

in Rapid ^aa* Compur Shut- a7 • 

Compur Shutter tor. 


Soft Lentlier Pouch InelMdod with every raninra 


Hold on out usual lU l>av Trial 
l.iheritl nllowniiTR on >our old (‘«m- 
eru towards purrhuso prU't* of new 


AuiirOH i:\is 


120 Fulton Sl New York 
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Nowl JutI o law cNiBia o 
day buys a fomous 
oomoro. Snail down* 
poymaat, 12 aoaiba to 
pay. . . TxodO'in yout old oamora — Ifa your 
dowa-poymoni H it boa aufiioUmt volua. 

TAEE 12 MONTHS TO PAY 

Cbooaairom Spaod Grapblo^ 
Bantam Spooiol, Loioa« 
Contax, RollaifUx, Botina U, 
Exakta, and othora. Movio 
oomoraa, onlor^ort, and 
proiooiora olao inoludod. 
WiUo iox Information obout 
^ tho modol that intoioata you, 

and dotaila of our Timo Poymont Plan ior 
roaponaiblo poxaona. 

Uborol Troda-Ia for Your Ccnaoral 

KUEm Sc OOODMAN 

IS 8. lOlh Si. Phlladalphlo, Pa. 
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The Trend 

is towards 

ROLLEI 

Photography 

> 

The tide has definitely turned — Jiway 
from pictures that were ever bccuniuiK 
more microscopic — aw«cy from cameras 
whose intricate mechanisms require a 
subtle appreciation of engineering — has 
turned tc> the simplicity — to the autonia 
tic responsiveness and the visibility of 
Rollei photography. It is not strange, 
then, considering these factors, that an 
overwhelm ini^ munher of iiri/e-wiiining 
pictures at important Salons here and 
abroad — were made with Rollei Cameras 
— that the most prominent photographic 
annuals include a disproportionate share 
of pictures caught with the Rqlleiflcx and 
Rolleicord Learn how the twin-lens con 
struction of these cameras will enable 
you, too, to make better ]>ictures more 
easily. 



for aow, buuutifully 

c<Mapreh«Miv« catalog dMcribtng racantly 
dofignad RoMoMax and Rollaicord cam* 
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additional print titles or cutlinea: each |»rint 
must be accompanied by a brief statement 
of the news situation covered; awards: ten 
dollars first prize, five dollars second, and 
five honorable mention awards; judging: by 
standards that usually determine whether 
or not a print is a good news picture. 

The rules of the Pictorial Photography 
Competition are: Eligibility: without re- 
striction and as many prints may be sub- 
mitted as desired; each print must have a 
title; awards: a purchase prize of 25 dollars 
(first prize), and 10 dollars second prize, 
plus five honorable mention awards; entry 
fee: one dollar, for the first print entered, 
50 cents for each additional print; judging: 
by the usual standards governing the award- 
ing of honors to pictorial photographs — 
compiisition, subject matter, approach, pho- 
tographic excellence, and similar points. 
Judges of the Pictorial Photography Com- 
petition will be Frank R. Fraprie, F.R.P.S., 
and the staff of American Photography 
Magazine. 

Entry blanks may be obtained by writing 
to Professor A. Clarence Smith, Kent State 
University, Kent, Ohio. 

Sunlight on the 
Water 

S OME folks may think differently, but 
here is the way we like to photograph 
sunlight on the water— not the sunlight di- 
rect, hut sun diffused by a thin cloud cur- 
tain. The highlights which here possess a 
beautifully smooth, soft quality, would be 



”Sun and Cloudi” 


glaring and paper-while under the direet 
sun. Here the sunlight is spread over a wide 
area, instead of being limited to a narrow 
path. The composition is arranged to give 
prominence to the water, which here is ob- 
viously the most striking element of the 
picture, and the tones and masses of the 
cloud formations are suitably arranged in 
the general composition. 

Beginners' Dark-Room 
Outfit 

ALL that it takes for a beginner in pho- 
jtIL tography to develop his film and make 
prints from the resulting negatives is con- 
tained in a ‘‘rookie*’ dark-room outfit just 
announced by Eastman Kodak Company. 


The complete kit, which h 
expei^ve and serves for negatives up to 4U^ 
including 8% by 5% inches, contains the 
following items; Brownie dark-room lamp, 
model A; a four-ounce graduate; throe 
4- by 6-inch developing trays; one Vj-pound 
package of Acid Fixing Powder; three tubes 
of Universal Developer; two dozen sheets 



To start you off 


of Velvet Velox paper, Contrast No, 3 grade, 
size 3*4 hy 5Vj; two film clips; a glass 
stirring rod; printing frame and glass; and 
an instruction booklet giving complete in- 
formation for developing and printing nega- 
tives. In short, the ABC Darkroom Outfit, as 
it is called, contains all that it takes to make 
the first step a success. If the beginner 
means business, the ABC outfit will whet his 
appetite for something belter and if it does 
only that it will have completely served its 
purpose. 


The Minicam Market 

A STATEMENT of editorial needs has 
been isued hy Minicam, the new maga- 
zine devoted to miniature camera photog- 
raphy. The magazine’s editors invite all 
comers who have anything to say photog- 
raphy-wise and C4in illustrate their points 
with pictures. And “don’t worry about liter- 
ary style,’* they add, “as the final wording 
will be worked out at our editorial offices.’’ 

The editors invite prospective contribu- 
tors to submit a brief outline or synopsis 
before actually writing the article; say they 
prefer 8 by 10 glossy prints but can use 
prints that are larger or smaller and ask 
that “each photograph be accompanied with 
a detailed description of how it was com- 
posed, lighted, posed, exposed, and so on.” 
They suggest that the description include the 
circumstances and problems involved in the 
taking and printing processes. The maga- 
zine’s address is: Miniram, 22 East 12th 
Street, Cincinnati, Ohio. 


Pay as You Shoot 

T he Iiin«*-p8yment plan idea aa applied 
to the purchaMO of caineraa geema to be 
“making aome headway in the United Statea. 
following the recent leaderahip in thia con- 
nection by E. Leitz, Inc., who with their 
"Pay for it aa yon uae it” idea have started 
aomething that already has brought others 
into the field. We know that in England 
the plan has been in vogue for a long time 
and the fact that the plan aeema to be 
going over in that country has evidimtly in- 
spired the introduction of the idea here. 

It seems no more than fair, when good 
cameras come as high as they do, that a 
prospective buyer should be given the unr 
opportunity for paying while ueing that he 
has when purchasing a typewritw, a radio, 
an automehik, or other expensive item. The 
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BULLETIN 

US» AND RICONDITIONiP 

KODAK RETINA I. F3.5 lent in Com- 
pur thutttr. Good condition 134.50 
4xS SPEED GRAPHIC with F3.S 6" 
Antftigniat Uns in Compur ihutter. Like 

190.50 

FOTH DERBY 54.V.P. camera with F2.5 
Anftatlgmat lena. Like new 123.75 

FILM PACK Camera, 9*12 cm. F4.S 
Anaatigmat lena in Compur ahutter. 

New , 132.50 

national ORAFLEX Seriea 11. F3.5 
lena. Good condition , $49.50 

LEICA Model D, Elmar F3.5 lena. Ex* 
celUnt condition $69.50 

LEICA Model O, F2 Summer lens. Like 

««w $137.50 

MINIATURE Camera. 35 mm. F2.9 
Xenar lena. Compur ahutter. automatic 
counter and Parallax finder. Like new. 

$37.50 
2eiaa Teaaar 

F3.5 lena in Compur ahutter. Like new. 

$79.50 

All Camerns Unconditionally Guaranteed 
Sold subject to a ten-day trial 

S«iid for oar now 40-pago 
BARGAIN BULirriN 

FOTOSHOP, INC. 

1 a* W. sand tt., N«w York, N.Y. Do^. F. S. 


FREE 


CAMERA 

BOOK! 

JlOttOMI KnUlna 

inYAntlono. 



~BSisi.e«ar. 

CSMTaML 



■Mpnie Central of * 
|l ceoniflete, vertod 

3 . leedln* 

''evoert, , 

''“£a 




NATURAL COLOR 
8x10 PRINTS $5.00 

Momnted. fine«t quality guaranteed, from your 
KODACHROM6 POSITIVES 

or TRI-PAC NEGATIVES 

RUTHBNBBRG COLOR PHOTOGRAPHY CO. 
**The Leading Makers of Natural Color Photographs" 
4061 Sunaet Bivd. Dept. S. 2 Hollywood. Calif. 

How $0 Iw a Bneeeas in 

photography 

Learn froad famius experts. For pleanure or career. Person* 
allMd Imti^lim In Cemmlrelal. Newa. Partralt, Advw* 
tlaini, Oanald or Matlan Pleture ahoteiraahy. Bia money- 
raaklnx opnortunltlefl. Personai Attendsnee or Uoroo Htudy 
iwirsts. Srfth yasr. Write for Frae keoktet. 

NtW YORK INSTITUTC OF PHOTOGRAPHY 

nptMMtid ooDortunU^ JPrapHrs In 

■PAN tloi*. BAcy plMi. No prAvlouA 
MporisiMNii hmmm). oem^oii whool 
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idea will prosper, we believe, but there is 
a danger that the low initial payment may 
induce many to purchase who have only a 
vague idea of where they are going to get 
the balance of the payments as they come 
due. However, common sense will, in the 
main, guide enthusiasm and desire. The 
time-payment plan has many good points to 
commend it, one of which is tlial it gives 
the fellow with little money in his jeans but 
lots of ideas about how to make some, if 
he ran only get hold of a camera, a chance 
to get out of the red by making pictures 
that sell afid that, event uully, will more 
than pay for the camera and the expenses 
involved in using it. 


Rhythmic Patterns 

O F course, it was quite accidental that 
some windows were open and others, 
fortunately those at the left, were closed 
when we looked out of our window one 
.Sunday morning. Probably there’s nothing 
specially startling about the picture hut it 
appealed to our camera sense because of 
the regularity of the shadow patterns, the 
“feel” of the sunlight on the brick wall, the 



‘Acroft the Way’* 


atmosphere of domesticity in the scene as a 
whole. Rhythmic shadow patterns are always 
a delightful subject for the camera and there 
arc few subjects, humdrum though they be. 
which are not made picture- wort by through 
the employment of this pleasant device. Pat- 
terns of this sort may be created in one’s 
home by artihcial light, but perhaps it is 
more pleasant to meet a “ready-made” sub- 
ject while strolling in the streets. However 
achieved, it is an enjoyable photographic 
exercise. 


Film (]hest Negative 
File 

A NEGATIVE file having a capacity of 
3600 35-mm. negatives or a correspond- 
ing number of other size negatives up to 
2 Ml by 4Mi inches has been placed on the 
market by the Central Camera Company. 
The file is a metal box measuring lOMi by 
6Vi by 4M» inches and contains 100 en- 
velopes, each holding *a folded transparent 
sheet accommodating six strips of negatives. 
A humidifier pad and A boille of humidify- 
ing solution come with the file. 
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Send tor this 

Midget Marvel 


35 mm. Candid; pre- 
cision built. Focxisacs 
to 3 ft. Vario shutter 
F;4.5 Anastigmat 

$19.50 

Evcrcady Leather (!asc $4.75 

VOIGTLANDER 
SUPERB 

Takes 12-2 ^x 2J4 shots 
on 120 film. Skopar F :3.5 
lens, Compur aliutter, 
automatic film transport. 
$100 value at 

$67.50 

Evcrcady case ^7.50 

Voigtlonder Brilliant 

Skopar F :4.5 lens in Compur 
shutter. 1 sec to 1/300 $24 
Evcrcady case $4.50 

Bats Argonaut 

16 V.P. on 120 film. 

Sturdy bakelite body. 

Rodenstock Trinar Ana- 
stigmat F '2.9 in Compur 
H delayed action shutter. 

$27.75 

Leather Eveready Case $5.50 


-SEND TOP THIS 

CAMERA 

CATALOG 


Save money* ••hundreds 
ofbargainsinstiUcameras 
of all kinds and acces- 
sories* Write Dept. AD. 




Filmarux O 

for negatives 24 x 36 mni , 
3x4 cm., 4J/v X 6 cm. and 
6x6 cm. with masks, con- 
denser, ruby filter, 9 cm. 
F.4.5 anastigmat 

$50 




DOLUNA II 

Candid camera 
with coupled 
range finder. 
With Schneider 
Radinnar Anas- 
tigniat F;2.9 
lens. Compur 
rapid shutter 

$49.75 

Leather Eveready 
caiLc $5.50 


Lik« N*w— U8«d 

Laica Modal G • « . ebtoma ... 50 mm* Sum- 
mar Fj 2 laua. Bvaraady caaa. LUt ^ 

$221.10. Lika naw $157.50 



Dept. AD, 179 W. Madison Street 
Chicago, IlL 

CAMIBIU cnOBH ROADS OF THH WORLD 





TELESCOPTICS 

A Monthly Department for the Amateur Teleaeope Maker 

Condurted hy ALBERT G. INGALLS 


T HERK is only one ntar whose acfiial 
image we ran see, the sun. What we 
see of the others is only diflFraetion patterns 
none of the surface detail. This follows 
from physical optics. Because the actual 
appearance of the stars is forever hidden 
from ns we have much curiosity concern- 
ing them, hut what we learn about their be- 
havior must be had by indirect ineihodK 



Tombaugh and hit tun telescope 


such at the one Professor Kussell explains 
on another page. Anyone, however, can 
look at the sun; it is the biggest thing in 
the sky. That may possibly explain in part 
why so few of us do look at it. Below we 
describe Clyde Tombaugirs sun telescope, 
with its unusual details for sun study. 

Most amateurs know the rathei romantic 
story of Clyde Tombaugh, the Kansas 
farmer’s son who, from one of the earliest 
editions of ATM, made a telescope, then 
went to Flagstaff, Arizona, and applied 
for a place at the Lowell Observatory. 
Something about his enthusiasm must have 
impressed the Director, for Tombaugh was 
given a job examining plates in the search 
for the undiscovered planet which Lowell 
had predicted years previously, and it wasn’t 
more than a few weeks before he discov- 
ered the image of what turned out to be 
the planet Pluto. Tombaugh thereafter spent 
part of his time at Lowell and the remainder 
in college, and is now at Lowell hunting 
for more planets. While he is now a profes- 
sional astronomer, the professionals can’t 
entirely have him! At least, we amateurs 
will keep one hand on his coat-tail. (Inci- 
dentally, thiee former amateur telescope 
makers are now working as professional 
opticians: Daniel E. McGuire, ATM, page 
380, slit test, who has been with Fecker 
some months, Lew Lojas, patron saint of 
the New York telescope makers, who has 
been with Mogey for some time, and Kieffer 
of Pittsburgh, now employed in tlie ffnishing 
room of Bausch and Lomh, making Hats and 
prisms.) Here is a part of a letter from 
Tombaugh. 


“The views f have had through my solar 
telescope the past few months have been 
marvelous. Since we are in the midst of 
an extra rich sunspot niaximnni, a brief 
description of my instrument may interest 
H(»me of the amateur telescope makers. 

“1 made a 12-inch mirror having a focal 
length of 148 Ms", and left it nnt'oated for 
use as a solar telescope. A 1 Vh" right-angled 
prism was used for a diagonal, but was 
mounted in a reverse position — that is, the 
diagonal face was slanted toward the c«m- 
cavc mirror and eyepiei'c. 'I'his allows some 
93 percent of the light reaching the diagonal 
to he transmitted out through the other 
faces in directions away from the eyepiece. 
Thus, from the two glass reflections, the 
light from the sun is reduced to ahoiil 1/3(K) 
of that falling on the concave mirror. 1 
carefully selected a good pair of neutral- 
tint drivers’ glasses, the darkest 1 could 
obtain, from a dime store. The lenses were 
removed and mounted just in front of the 
eyepiece (toward the diagonal). Each one 
probably transmits about 20 percent of the 
light- perhaps less, as they are quite dark. 
Therefore, the two together transmit only 
l/25th of the incident light. Hence, alto- 
gether, the solar light is cut down about 
7500 times. Anyway, with the mirror dia- 
phragmed down to 6", and using a magnify- 
ing power of 200 diameters, the solar image, 
or surface of the sun, appears only about 
one tiimi us bright as a bright cumulus 
cloud to the naked eye. 

‘’From experience with daytime seeing, 

1 have found that apertures larger than 6" 
are not practical. Also the steadie.st seeing 
occurs between 8 and 9:30 a.m. I observe 
the sun almiit one day in two or three, on 
the average -picking the better days. On 
about half of the days the seeing is too 
unsteady to see the ‘rice-grain’ structure 
of the sun's surface. About one morning 
out of 15 or 20 the deflnition is really fine 
6 on a scale of 0--10. At those times the 
structure of sun-spots, faculae, and rice-grain 
background is seen to be intricately deli- 
<'ate and marvelous to behold. On several 
occasions I have seen white, narrow bridges, 
filaments and tongues which were less than 
one second of arc in width, in the umbra of 
some of the big spots resembling in ap- 
pearance the famous drawing of a sunspot 
by Prof. Langley, 

“The long focal length and the 6" 
diaphragm make my solar telescope an //25, 
The long focal ratio and small angle per- 
mitted me to place the prism diagonal off 
the axis just enough to clear the 6" beam 
light, and next to the eyepiece. I habitu- 
ally use a power of 200 diameters, and when 
the seeing is good the details of sunspot 
structure are very sharp and well defined. 

“The heating of the mirror when exposed 
to the sun evidently does not affect the fig- 
ure seriously, as 1 have obtained very fine 
definition during a period of 20 minutes’ 
continuous exposure to the sun. Possibly 
the 3" outside zone of the minor which is 
shielded by the diaphragm serves to hold 


the figure from distort ion. I’he 12" mirror 
was made from polished plate glass, and is 
only 1%" thick. I suppose an 8" mirror, 
uncouted, diapbiagmed down to 5", and 
having a focal length of 75" or 100", would 
he a practical combination. Unless the cone 
of reflected light is very slender, I would 
not then advise setting tlie diagonal prism 
off the principal axis. 

“I hope that some of the amateur telescope 
makers will be interested enough to make 
a solar telescope, as the optical set-up is 
simply a Newtonian with the mirror un- 
silvered, a right-angled prism placed in a 
reverse position, and s(»ine dark glasses in 
front of the eyepiece. However, an niisil- 
vered flat for diagonal will not do, as it 
would give an offset, overlapping image 
from the back surface. 

“The photograph was taken from outside 
of the dome looking in through the door. 
1 was standing on a 6' movable platform, 
and looking into the eyepiece of tlie 
rhroluminiz<*d mirror at Wniis that fore- 
noon. The telescope tube is 13Mi" long. The 
dome is one that formerly housed a 9" 
telescope used in the search for Planet X 
some 20 years ago.” 

Another letter from Tombaugh, written 
later, reads; 

“Recently I saw a large group of huge, 
irregular-shaped umbras with nearly a con- 
tinuous background of jiennmbra, and these 
passed off the sun in about two days. Bright 
‘tongues’ and ‘bridges,’ of coarse and very 
delicate proportions, were seen in great pro- 



^ Langley’s rxce-gratn drawing 


fusion. There was also a very large spot 
attended by a host of minute ones following 
the great group by about 8 minutes of arc. 
200 X used.” 

I AST month this department was stowed 
J to the scuppers with hard -to-read brain 
stuff about tlie Sjiecial-purpose RFT, so we 
compensate this month by unloading a col- 
lection of levity that has been accumulat- 
ing for the past year or two. 

Some months ago we published a sketch 
by Russell W. Porter, showing the precaii* 
tions that are being taken at Pasadena to 
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prfvent those connected with the work on 
the 200" mirror from bringing in grit on 
their shoes. Their shoes have to be dis- 
carded at the doors and special indoor 
footwear substituted, just as American tour- 
ists (if any go there now) have to do be- 
fore entering Japanese sacred temples. Al 
that time we said to Mr. Porter that, when 
the actual polishing on the 200" disk was 
Itegun, we supposed there wiudd be a iniero- 
sc^pie examination of everything down to 
the grit in the workers* whiskers, and sug- 
gested a cartoon depicting the grand ch‘an- 
up to come. It takes only a suggestion to 
start Porter making a drawing, and the re- 
sult is on page 122 — the final seartdi foi 
about two lost, lonely, little suh-microscopir 
particles of potentially trouhle-making gnt. 

N ext item was drawn by Maxficld 
Parrish, Jr., 3140 Holmes Ave., Minne- 
apolis, Minn., who regularly reads ihi*- col- 
umn, even if he hasn’t yet admitted making 
anything more telescopically tangible than 
awful caricatures of himself. Parrish prob- 
ably inherited his ability with the pen from 
his famous father. 

C OMES next a cartoon, not of himself 
but of his older brother, a TN, drawn 
by Harvey L. Hinshaw, aged 11 years, 935 
N. Oakland Ave., Pasadena, Calif.— -a future 
MaxBeld Parrish, it would seem, also one 
with a proper understanding of the typical 
Telescope Nut. 

AND now for three poets. First poet, R. W. 
JLX Porter who has evidently been reading 
roadside rhymes advertising Burma Shave: 

Si am de man 

Who t’inks he can 
Make ’scopes from 
Headin’ ol’ Sciain. 

And another: 

(Waukesha, or 
r rom j Saskatoon 

^ (Far Siam, or 
/Alabam' 

You’ll find ’em / , 

The Nut. are { 

or Sciam 

Here’s one that comes nearer home: 

She threw up her hands 
And let out a “Damn!” 

“You’ve ruined my kitchen. 

A curse on Sciam.” 

W AY down on the Gulf Coast, at Biloxi 
(pronounced Bluxy), Miss., lives the 
Fred (“Amos”) Person who wrote the chap- 
ter on molding and casting telescope parts, 
ATMA, page 349. Person is a personable 
red*head who knows the common working 
negro of the Deep South and the twists of 
his language from way back. The follow- 
ing is his “Soliloquy of Cotton-Pickin’ Sam.” 
Perhaps the northern reader will find it 
more difficult to follow Person’s rendition 
than the more familiar but less accurate 
sort used by us northern writers; the same 
is true of Joel Chandler Harris’s Uncle 
Remus stories. The late S. H. Sheib of 
Richmond used to assert that most northern 
writers evidently obtain their idea of negro 
dialect from other northern writers, as it 
is not aoenrate. For example — and the same 


Amateur Telescope Makers 

To make a GOOD telescope requires suitable materials. 
You cannot afford to fail because of poor stuff. 

We offer supplies selected after long experience, at 
prices extremely low considering their high quality. 

A six-inch ule»cop« MIRROR OUTFIT sbrMtv^ 
xnd rouge {--o-All you need to grind end polish e GOOD 
perebolic mirror WITH INSTRUCTIONS #5.00 

A suitable EYEPIECE s-— positive, achromatic #4.00 

A really accurate one-inch PRISM (inferior prisms introduce 
distortions which ruin the definition of even the best mir- 
ror ) #6.00 

With these, and patience and intelligence, you can make a 
REAL ASTRONOMICAL TELESCOPE. 

We will also answer your questions and test your mirror. 

These services are free. W rue for our price list of supplies, 

JOHN M» PIERCE iJ Harvard St,^ Spring fields Vermont 


TINKLE! LABORATORIEK 

offers the Advanced Amateur Reflecting Telescopes, 4 inch to 20 
inch, sturdy and dependable, reasonably priced. Special atten- 
tion to Schools and institutions. 

F"or the Beginner — Kits of plate and pyrex. Eyepieces, Prisms, 
Castings and Mountings, Books, Star Charts. Advice gratis. 

6 inch Pyrex Kits, eight grades of Abrasive, 

Polishing Materials and Instructions $5.50 

Send for our Catalogue, 6c. 

TlN$iiLEY LABORATORIES 

20.35 Ashby Avenue Berkeley, California 

**W'e supply everything hut the stars** 



ALUMINIZING 

NEW SURFACE-HARDENED ALUMINUM 
COATINGS 

with greater resistance to mechanical abra- 
sion and uniformly superior in reflectivity 
at the same reasonable prices maintained 
in the past 

Coating Priew: 4" — #1.75, 3"— -#2.00, 6" 
— #2.50, 7" — #3.00, 8"— #3.50, 9"— 

#4.25, 10" — #5.00. 11" — #6.50, 12" — 

#7.50, and 12*/i"— #8.00. Larg«r up 

to 36 inches in diameter on request. 

Uiagonal Coatings for diagonals of the fol- 
lowing widths: 

1%"— .50c, 1*/^"— 60c, l«/ 4 "— 75c, 2" 
—#1.00. 2H"— #1.25 end 3"— #1.50 

LEROY M. E. CLAUSING 

3507-5509’/.! Lincoln Ave. Chicego, 111. 


-TELESCOPE MAKERS—, 
KITS -OUR SPECIALTY 

BETTER QUALITY, PRECISION WORKMANSHIP. 
LOW PRICES. MONEY-BACK GUARANTEE. 

COMPLETE t375 

tempered piteh. roufe template, instruetient, ete. 
With ‘‘Amateur Teleieepe Makinp" $6.25 

PYREX KITS — 6"— #5.50, 8" — #8.00 

ALUMimZINC 

OPTICALLY CORRECT FINISH 
6"— #2.50 8" — #3.50 

Other Sizes Proportionately Priced 
MIRRORS TESTED FREE OF CHARGE 

PYREX MIRRORS MADE TO ORDER 
PRISMS— EYEPIECES— ACCESSORIES 

PERISCOPES 

priim. I" pent, jr Urn. 42 mm. aohr. lent ^ 
and I" F.L. flamtden eyepleee stand. jRlfl flfl 
l'/ 4 " dia. SPECIAL 

FKICK ratalnp Tvletoopfd, MteroMopea, Binoeulats, 
tie. tnatructions fur TeleHCope Makinp, lOe. 

PRECISION OPTICAL SUPPLY CO. 

1001 B. 163rd Street New York Oty 


JAMER’S “ALL-IN-ONE” KITS 


Contain finest annealed, edged and bevelled tool and minor blanks. 
We use only new glass. CORRECT thickness. Carborundum powders, 
fine emery, louge, synthetic white pitch (better than natural pitch), 
one fully polished diagonal, eyepiece lenses foi making 1 inch, 1/2 inch 
and Vi inch positive oculars with instructions for mounting the lenses. 
Also the only COMPLETE and AUTHORITATIVE instruction 
book — "Amateur Telescope Making" edited by A. G. Ingalls— 500 
pages, profusely illustiated. Kits may be purchased with or without 
this book but we supply no other instructions for making reflectors 
because it is impractical for the beginner to hope to make a perfect 
mirror without it. 


4 inch ’’iflL /N-ONF” kit $3.00 
6 inch **ALLdN ONE** kit $4.00 
8 inch **ALL IN-ONE** kit $6.00 
10 inch ^*ALL-IN-ONE** kit $10.00 


with book $6.00 
with hook $7.00 
with book $9.00 
with book $13.00 


Send $1 deposit with order- » balance C. O. D. 


Unbeatable Qttality • Unbeatable Pricea a Compare Either! 


C. W. JAMER BOX 4 BAYSIDE, N. Y. 





nOMARA 

rOCKET MICROSCOPES 

HANDY • PRECISE 

Various models 
magnify 
15x to 1410x 

$7.50 


Itritii «» 

wUliaat 


For all types 
of research 
work, nt home, 
in the labora- 
tory and aheld. 

Will serve the 
engineer, medical 
man, chemist, bio- 
logist. botanist, etc. 
Scientific instru- 
ments with excellent 
optical system. 
Electric lamp attach- 
ment can be suiipHed. 


and up 



Send for Booklet SA^2 

C. P. Coen American Optical Co. 

317 CAST 34th STREET NEW YORK 


KITS OUR SPECIALTY 


4" 3.00 

6" kit.. 3.75 
8" kit . 6.73 
10" kit 10.00 
12" kit 14.75 


<Pyrex ^ 4.25 
Pyre* 5.73 
Pyre* 8.50 
Pyre* 13.93 
Pyre* 24.00 


Kits contain 2 glnns lUscs, 8 grades of abrnnlveH 
(fewer do not Insure an optically perfect surface), 
rouge, pitch or beeswax, and instructions. 
Money-back guarantee that 


THESE KITS ARE SECOND TO NONE 
REGARDLESS OF PRICE 


(••nd for free catalogue) 


M. CHALFIN, 1425 UngfaUow Are., Now York, N. Y. 
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LABORATORY APPARATUS 
BIOLOGICAL SUPPLIES 
MICROSCOPES 
TELESCOPES 
CHEMICALS 

N.W (innipict. .12 pmc cwUIok 
hundrtnJi, nf itxine of id 

MnMiHUr Niitl |tri>r«Mion*l 

mauunr* f4*vo Mon#v— llojr Di- 
rect H«Dd now! It'e k RlCK Knil firuinmcil 
fiiU of b«rR»in» »nil informnlion 



J. H. WINN MFQ. CO., D«pt. 2002, 124 W. 23 8t.. New York 



Stanford Slia Mlcruicepaf 

Uied Bauieh A Lomb, Laltz, Relehert, 

H Objeotlvet, Including oil 'immersion, 1 
ocular and rondenscr 2 ObJwtlv*i4, t 
ocular no condenser t2.‘» Dlnacrilng inlcro- 
Bcope wUh lOX maunincatloii $1U Hpwlal 
wUllo tbiK lot lasts 

Oatalopuo 6e 
HARRY R088 

RclantiQr and Laboratory Apparatua 

84 Wait SrMtfway New York. N. Y. 


PROFFmONAL 



Bet'onie familiar now with the 
grades and varieties of chemicals 
and apparatus tised In the profes- 
sional or cotnmervlal lalmratory. Buy 
from us. at so erfro coat, the Identical 
itemi we supply hundreds of lohool, col- 
lege and builneaa laboratories. 


44'MaB 

camoel 

a«a44«*H OtM 
or 0 (mA fvr 
WM&r af i^ 
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Preview of the world^s fuMiest housecleaning job, as drawn by R. W. P. 


example appears in the second line of Fer- 
son*8 verses-^the word “till.’* Writers often 
render this as “twell,” but with the Deep 
South negro of the eotton-field type it is 
plain “to.” .Similarly, “they” is nul “dey” but 
“dee.” 

Ah is aho worried de. boss-man’s los his mine. 

He polishin gla.s8 to hit git slick en shine. 
Den he say he gwine gib hit er hggah 
Ez party ez a gal -mehhe mo higgah. 

En see de stalls, en see em double. 

Hit sho ez meant er Iieap er trouiile 
'I'o see <lem stahs. 


Self-portrait, by M, Parrish, Jr. 

De cellah am red-- an so am w^. 

Dal rouge am spead in bright red dus 
To de omelet look ez red ez blood, 

En mo lak dish-yer Alabama mud, 

En de wash watah show de same red, too. 
Boh,s, whyn’t yo use somepin blue 
IVi see dem stahs? 

He talk er laps er rosin en terps. 

Hit sticky ez one er dese yaller cur purps. 
He talk er tools en read de hook, 

En stiddy and stare wid a vacant look. 

Hit alius loo hot, too wet, er too cold. 

He keep dat tip^ he nevah git Vul! old 
To see dem stahs, 

Mah fun doan costes no starin* ter see 
De gals, er mah banjo on mah knee. 

Hit jes raise up in de great big bubbles, 

Ob cose de gals kin be de troubles, 

(En de hoe er misery in dat long cotton). 
But mah situashun ain’t so rotten — 
Why look at stahs? 



Ah nevah thunk ah’d lib ter see 
De bosf!.-man stang wid sech a bee, 

Er dat he’d stop cussin us niggahs 
Fer laps en tools en crazy figgahs. 

Ah sho hopes h«* he hissef soon 

En red cr de eetch fer planets en moon, 
En ter see dern stahs. 

T hird poet, Leo Cotton, in alst> an artist. 

He is a member of the Tunied*edge 
Brotherhood of the Los Angeles Aslronomi- 
ral Society, and h with the Art Department 
of the Los Angeles-Examiner, The sketehes 
are his. 

Pyrex, elbow-grease and smear; 

A run-around -you have a sphere. 

If center deepens, you must hedge — 
Shorter strokes will work the edge. 

Ano(her way that edge to drop, 
is using too) a while on lop. 

When pencil marks and depth agree 
You switch to number two, »cz we. 



In m younger broiber’s o|^nion 







Number eighty’s now a pest, 

Clean up well and scrape your vest. 

i 

Go round and round, nor call it quits 
Till scratches leave, and ditto pits. 

One third stroke should he the rule. 
Watch zonal contacts, juggle tool. 

Half below and half on top, 

Middle’s up when edges drcip. 


Remember that a finer grade 
Erases what a coarser made. 

Round and round, an endless tread, 
Work foot and arm, and st)-ealled head. 


S C I E N T I I C A M E R I C A N 


Bantdi & Lomb Navy Teleiedpet 

Said tt iMvt felt In exMii «f II30.<N) 




Latest Modtd Compressor 

Snltalile f«r 

rACTOHY, LABORATORY or HOME 


An excellent finder, 7 lenses, achromatic tele- 
scope tube, erector drew tube and eyepiece 
draw tube. Excellent for spottina eame Object 
Lens 2" : magnlfiea 3 to 10 power ; Exit pupil 
0.2' to 0.09" ; Eye Lena l.vlC" (Voss Hairs. 
Angular field S^SO' to 20* ; Erect *« * km 
I mage. All bronze. 


Prisinatic Rifle Sight ftObtervert' Scope 














Made by Warner & Bwasey 6 power ConnUt* of 
orhroniatir ixtilar A' objertlve lenH. railbiated rrlicule 
with Cro.'tH IlatrH, 2 hishly Dollabed prlxmn Ortnly set 
In HOlid raat bronxe frame with soft rubber eye-cup 
Micrometer adjuatments for yardage and windage I'scd 
on Krag, Knneld. Haxagv. Springfield etc ('ompleto 
uitb mount and oak leather rase (not Kbown) 

Regular Prlee $38.00 Now $7.50 


Ideal ftpra.ving ouUU for all Unuids such a« paints, 
enameb. etc C'an also be used for cleaning, tire 
Inflating, and general purposes Equipped with 
General Rlectrle. HP a.c motor, Quincy air com- 
pressor. adjustable safety \al\e, and 100 lb air 
gauge A hoavv duly Plummer spray gun with 1.1 
feet of hose la also furnlsbed Weighs C30 Rfl 
imly 60 lbs. Price 

C'ompleto and reaily for operation. 


FREE with each order: 103 page booklet **Mole$worth*» Metric Table*** 

— conversions between metric and English units— ^^hile they last, 

See also our former advertl.sementH in previous Ihhuoh for other Items 

MANHATTAN ELECTRICAL BARGAIN HOUSE, INC., Dept. S. S., 105 Fulton Street, New York City 


After number seven, swilrh 
To polishing hy tiding pitch. 

Pour it ; facet ; pre^s and wax. 
Time ’twill take and patience tax. 



Then the treadmill, round and round, 
Rouge will poli.sh where ’iwa** grtuind. 

.Scan anon with *Foco’ lest. 

To spot out where ytuir mirror’s messed. 

.Strive to get that doiighiuil look, 

Don’t ask me how- gt» buy a book 

Tlie ‘hible’ of the seopers - lliein 
Wbal’s in the knt»w calls ATM. 

And when ’tis finisbetl, friend and bnuber. 
You’ll soon be making you umttber. 

And if it turns mil m)t s<» gootl. 

Join the Tiumetl-edge Rrotberbood. 

A n embargo on doggerel, rhymes, verse 
. yea, even poems is hereby declared 
for the year 193B, and longer unless there 
is evidehee that the readers have fully re- 
covered from the above fits of frivolity. 
Even now, your scribe fully expects his 
hide will he nailed to the barn door by 
some of the readers, not those of this de- 
partment but of the magazine in general. 
Onee an old “Sciam” reader did this be- 
cauae, horror horribilis, he «aw, right in 
Sfdentlfic American, “a cartoon!** Hence, to 
non^eleacope-making readers we explain: 
Thia amateur teleacope^making hobby is sci- 
entiftc but it is a1«o humant dive in and 
enjoy aomc of the sport yourselves. 


Experimenters — Schools — F ield W orkers 

An Accurate Balance at a Price Within the Reach of All 

Sensitive to 1/100 gram 

rfAtAMUMO NUT VC^eigllS IID tO 100 grams 

'■teiiwii \ Compact— No loose parts 

Modem, durable construction 
I Small convenient size 

Handsome streamline design 
’ Now permitstble for auxiliary use in 


NEVER BEFORE A BALANCE WITH ALL 
THESE EXCEPTIONAL FEATURESI 

/'iiK ft Onalifv -Made of ttsted nialenaK Its 
constniclton will ap|)enl t(^ l.'ihot atones ileRti 
itiR the best ttpupnicnt The Hakeliie cup is 
un.ifTectcd bv practically any substance that 
can conic in contact with it; the tool steel 
knife edpe and agate beating will give lung 
life and accuiacv 

Ftfr,ntr Srnsttirity — ^Weighs to otic decimal 
IKiint failher than the usual low-pnccd countn 
.sc.de-, ami serves tieatlv evci > laboratory 


puiisisc slu)rt of luccise analysis The capa- 
city ot 100 Krams is ample for the delicate 
wcighinKH matic in the usual rourse of teach- 
ing. ofRanic synthesis, expet imental work, 
compounding, phtdographic work. etc. 

Compact -Convement — Docs not monopolize a 
laboratoiy tabic Placed on the desk of the 
busy technical executive, it will scxiii become 
indispensable 

Its small size makes it possible to carry it on 
inspection and testing trips at a distance 
I tom the lalHiratorv. It is small enuui^h to be 
carried undei the arm or in an overcoat 


Graduated in either the Metric System (grams) or the Apothecary's System (grains, 
drnms and cuinros). In ordering, please indicate which of these you desire. 

BENNETT BALANCE— $8.00 plus 40c Postage 
Tech Editorial Service, 26 West 40th Street, Neu’York,N, Y. 


ATEMSICO OCULARS 

Approved and used from coagt to coast for the third year. Fibre Lens 
cells — Brass mounted — diameter 11/4 inches, 

RAMSDEN TYPE— 1’— Va"— 14 ' efl oculars i 
SOLID OCULAR— efl ) M «««»• 

FREE with every order amounting to $3,00 or more 
An ATEMSCO single lens terrestrial ocular 

Amateur Telescopb; Makers Supply Co. 

Box 213, Flushing, N. Y. 















TRADE MARKS 


AND 

UNFAIR 

COMPETITION 

By ORSON D. MUNN 

A Trade Mark is an intan- 
gible asset of a business, yet 
its actual value may grow so 
large that it becomes the very 
foundation on which depends 
the whole structure of the 
business. Because of this fact, 
every business man should 
have available such informa- 
tion on trade marks as will 
enable him to judge with a 
fair degree of accuracy the 
desirability of any mark 
which he may be consider- 
ing. 

Here, in one handy vol- 
ume, written in non-legal 
terms, is a simple yet com- 
prehensive interpretation of 
the Federal statutes and the 
body of common law relat- 
ing to trade marks and un- 
fair competition. 

Price SI *00 poMtpaid 

Publinhod by 
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CURRENT BULLETIN BRIEFS 

(Buihtitis Hsfd M b§ing obtMioable through Sciontihc Amtricaa can bo auppHod only by mail) 


Bettkh Photography Made Easy is a 62- 
page spiral bound book with heavy card- 
hoard covers that gives many hints as to 
iiow the amateur photographer may im- 
prove the technical quality of his photo- 
graphic product. Essentially elementary, it 
presents many phases of photography that 
will be of interest to every camera owner; it 
is replete with excellent photographs, many 
of them illustrating the right and wrong 
way to do a particular job. W illoughbys, 
110-114 U’vst Street, New York City, 

JO I ents. 


The Monthly Star Finder is an eight-page 
pamphlet, issued every month, which 
presents a star map for the current month, 
information on eclipses, interesting short 
articles on various phases of popular astron- 
omy, and so on. Of value to all amateur 
astronomers. The Monthly Star Finder, Ob- 
servation Roofs, 30 Rockefeller Plaza, New 
York, N. Y. — 10 rents a copy, $1,00 a year. 


pRiMACORD Bickford Detonating Fuse is 
the title of a 20-page pamphlet describ- 
ing the construction and use of a new de- 
tonating fuse for modern blasting. The ad- 
vantages of this new fuse — speed of the ex- 
plosive wave, efficiency, economy, and ease 
of handling — are put forth in the illustrated 
text. Write for Bulletin 238 A, Scientifi( 
American, 24 West 40th Street, New York 
City. — 3-cent .stamp. 


The Formation and Characteristics of 
Pennsylvania Anthracite has been 
prepared to answer numerous questions 
which are frequently asked regarding the 
production, distribution, and utilization of 
anthracite. It is in the form of a 34-page 
pamphlet, well-illustrated, and will be of 
particular interest to those who use anthra- 
cite in home heating plants; it gives many 
hints for efficient operation that otherwise 
might never he found. Anthracite Indus- 
tries Laboratory, Primos, Pennsylvania . — 
15 cents. 


Light-Gage Flat-Rolled Steel in Hous- 
ing, by F. T. Llewellyn, is a technical 
publication which describes the use of steel 
in building construction and shows by 
means of comprehensive drawings and 
photographs just how it is applied. Write 
for Bulletin 238B, Scientific American, 24 
W est 40th Street, New York City. — 3-cent 
stamp. 


Part-Time Farming in the United States 
is a statistical analysis of a problem 
which has a definite bearing on agriculture 
in general. It includes a large number of 
maps and data presented in tabular form. 
Superintendent of Documents, Washington, 
1). C. — 50 cents {coin or money -or der) , 


The Need for Increased Railroad Reven- 
iJEs is an 18-page pamphlet that gives 
the essential facts regarding the railroad*s 
place in the United States at the present 
time. Based upon the premise that prosper- 
ous railroads are essential to a prosperous 


nation, it presents data showing that while 
other prices have been increasing, railroad 
rates have been decreasing and that the 
margin between income and outgo is too 
thin for satisfactory operation. Statistics and 
facts are included. Write for Bulletin 238C, 
Scientific American, 24 W est 40th Street, 
New York City. — i-cent stamp. 


Df.vei.oping and Printing Made Easy is a 
comprehensive primer on the subject 
that will enable any amateur photographer, 
no matter how unskilled, to produce satis- 
factory negatives and prints if he will only 
follow the specific directions given. It is 
lavishly illustrated with beautiful examples 
of photography. Included are a list of de- 
fects in negatives and prints and how to 
remedy them, as well as a series of recom- 
mended formulas. At your photographic 
dealer or from Agfa Ansco Corporation, 
Binghamton, New York. — 25 cents. 


Nickel Alloy Steels for Hand Tools 
deals with the various types of tools 
which can be improved by the use in manu- 
facture of the correct type of alloy steels. 
Illustrated with photographs and with charts 
showing the mechanical properties of vari- 
ous nickel siorls. Write for Bulletin 2381), 
Scientific American, 24 West 40th Street, 
New York City.- -3-cent stamp. 


Machines and Working Hours is an argu- 
ment against shorter working hours as 
a result of industrial mechanization. It 
shows how mechanization creates more jobs 
than it destroys, how increased production 
demands increased man-hours, and how the 
work week is being reduced out of all pro- 
portion to increased output per worker. The 
plea is essentially for a better balance be- 
tween the workman and the machinery 
which he controls. Machinery and Allied 
Products Institute, 221 North La Salle Street, 
Chicago, Illinois. — Gratis. 


Molybdenum Today is a beautifully pre- 
pared booklet, 9V4 by lOMi inches, which 
presents in picture and text the- story of 
molybdenum and its industrial applica- 
tions. Write for Bulletin 23SE, Scientific 
American, 24 West 40th Street, New York 
City. — 3-cent stamp. 

The Warm Springs of Georgia, Their 
Geologic Relations and Origin, is a sum- 
mary report, by D. F. Hewetl and G. W. 
Crickmay, which includes several large 
folded maps and a separate color map of 
the Warm Springs Quadrangle. Superinten- 
dent of Documents, Washington, D. C. 25 

cents (coin or money order). 


The Origin and Development of Radio- 
telephony. by Lloyd Espenschied, is 
Monograph B-1021 of the technical publica- 
tions of the Bell Telephone System. It gives 
a highly interesting and informative back- 
ground of radiotelephony, dips briefly into 
the future of the science, and includes an 
excellent bibliography. Bell Telephone 
Laboratories, Inc,, 463 West Street, New 
York City,— -Limited Free Distribution, 
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LEGAL HIGH LIGHTS 

Patent, Trade Mark, and Related Legal Proceedings That 
May Have a Direct Effect on Your Business 

By ORSON D. MUNN, LL.B., Sc.D. 

New York Bar 
Editor, Scientific American 


Still Fighting 

T he far-reaching conaequences of t In- 
World War and its effect upon our 
political and economical life have been dis- 
cussed so frequently that everyone is fa 
miliar with the subject. Few people realize, 
however, that the World War is directly 
responsible for some of the litigation pend- 
ing in our courts at the present time. 

A rather interesting case growing out 
of the World War was recently decided by 
one of the Federal District ("oiirts. The 
plaintiff brought suit to recover several 
patents and a patent application from a 
dye manufacturer on the grounds that the 
subject matter of the patents and patent 
application were seized during the World 
War by the Alien Property Custodian and 
assigned to the plaintiff. 

The facts in the case are somewhat com- 
plicated. It appears that a German invented 
a new dye and applied for patents in (ier* 
many and France in 1914 and in the United 
Slates in 1915. The French patent was 
granted in 1916. However, probably du(‘ 
to the difficulties caused by the World War. 
the United Slates patent application was 
abandoned in 1917. Subsequently, in 1918 
the patent attorney for the German in- 
ventor filed a new application in the United 
States, signing the inventor’s name to the 
application without his authority. 

Under the Trading with the Enemy Act, 
the Alien Property Custodian seized the 
patent application which was signed liy the 
attorney, and the Alien Properly Custodian 
in turn assigned the application to the 
plaintiff. Due to various difficulties, no pat- 
ent was ever granted on this application. 

In the year 1921, the so-called Nolan Act 
was passed by Congress which permitted 
the ffling of patents on certain inventions 
which had been developed during the period 
of the World War or just prior thereto 
even though the inventions had been pat- 
ented in foreign countries. 

Under this statute, the German inventor 
filed a new application in the United States 
in 1922, and this application resulted in 
the two patents and in the patent applica- 
tion which formed the subject matter of 
the suit. 

The plaintiff contended that since the 
patents and patent application owned hy 
the defendant related to the same subject 
matter as the application which was seized 
by the Alien Property Custodian during the 
World War they really belonged to the plain- 
tiff. 

The Court rejected this contention, slating 
that the application which was seized by 
the Alien Property Custodian during the 
World War was a nullity and that he actual- 


ly acquired nothing. In support of this con- 
clusion, the Court pointed out that the 
application seized by the Alien Property 
Custodian was not signed by the inventor 
as required by our statutes but was signed 
by the attorney without authority. The Court 
also pointed out that at the time that the 
seized application was filed, a patent had 
issued in France on the same invention and 
this was a bar to the American application. 
Since the Alien Property Custodian had 
seized a patent application which was a 
nullity, the plaintiff had acquired no rights 
by assignment and, aecoidingly, the German 
inventor had a perfect right to file a new 
application umler the Nolan Act and dis- 
pose of it as he saw fit. 


Pep 

S LANG was accorded judicial recognition 
in a case decided hy the Circuit Court 
of Appeals for the Fourth Circuit. 

It appears that the plaintiff in the case 
under consideration manufactured a soft 
drink under the trade mark Pepsi-Cola, 
and he brought suit against a competitor 
who was using the name Pep-Ola to desig- 
nate his soft drink. The Court enjoined thi- 
defendant from using the name Pep-Ola 
because of its similarity to Pepsi-Cola. 
Thereafter the defendant designated its 
voft drink by the name Pep, ami the 
plaintiff sought to restrain this on the 
grounds that it was confusingly similar to 
Its name Pepsi-Oda. The Court rejected 
this contention, however, and permitted 
the defendant to continue using the name 
I’ep on the grounds that the name was a 
slang expression which had acquired a 
well-known meaning and was descriptive 
of the defendant’s product. Because of this, 
the Court concluded that the defendant 
had a perfect right to use the word Pep 
to designate its product. 

Ill reaching this conclusion, the Court 
staled: “‘Pep’ is a slang word that has 
come to liave a well-known and generally 
accepted meaning in our language. Pre- 
sumably derived from the word ‘pepper,’ it 
is in use generally as denoting vim, vigor, 
energy, or anything that will impart those 
or similar qualities when a food or drink 
is used. It is defined in Webster’s Diction- 
ary as ‘effective energy or power.’ ” 


All the Same 

A MAP is the same as a book from the 
standpoint of copyright registration. 
This is the substance of a recent ruling by 
the Federal Court for the Southern District 
of New York. In that case the plaintiff was 
the owner of a copyright on a guide pam- 


phlet containing a map of New York City 
and also certain guide material and direc- 
tions. The defendant published a guide 
booklet consisting of an aerial photograph 
of New York City and guide material and 
directions which were similar to the mate- 
rial and directions in the plaintiff’s booklet. 
In registering its copyright plaintiff had 
classified its booklet as a map. Defendant 
contended that the copyright only protected 
the map and that accordingly defendant was 
not guilty of copyright infringement, because 
his photograph was not a copy of plain- 
tiff’s map and the printed guide material 
and directions were outside the scope of the 
copyright. The Court agreed that defendant’s 
photograph of New York was not a copy of 
plaintiff’s map, but rejected the contention 
that the copyright did not protect the guide 
material and directions. The copyright af- 
forded full protection to everything con- 
tained in the guide booklet, the Court held, 
and should not be defeated by the tech- 
nicality that in registering the copyright it 
was classified as a map. In this connection 
the Court stated: 

“It will not do to be over strict as to the 
technicalities of the Copyright Act. The Act 
itself, in Section 5, as amended, provides 
that error in classification shall not impair 
copyright protection. If the statute is sub- 
stantially and in good faith complied with 
hy a person seeking copyright protection 
and if others have not been misled into 
thinking that the work is not copyrighted, it 
is enough.’’ 


Helpful Controversy 

I NVENTORS usually feel injured when 
innumerable references are cited against 
their patent applications, and the injury 
turns to insult when the applications arc 
placed in interference. However, if it is able 
to weather the storm, a patent resulting 
from an application having a tortuous and 
difficult history in the Patent Office is fre- 
quently accorded much more respect by the 
courts. 

In a recent suit for patent infringement 
decided by the Circuit Court of Appeals for 
the Sixth Circuit, one of the patents in suit 
related to an automobile piston. While the 
application for patent was pending in the 
Patent Office, most of the pertinent art was 
cited and considered by the Patent Office. 
The application was involved in interference 
and the patentability of the invention was 
questioned during the course of the inter- 
ference proceedings. The Court held that 
where the invention was so thoroughly con- 
sidered hy the Patent Office tribunals the 
presumption of validity which normally 
attaches to a patent was strengthened. Par- 
tially on this basis the patent was adjudged 
to be valid. In reaching its conclusion the 
Court stated: 

“Where, as in this case, substantially all 
pertinent prior art has been cited against 
the patent, where, in hard fought inter- 
ferences, novelty and invention have been 
challenged, and where priority of concep- 
tion has been finally adjudicated only upon 
repealed review in both administrative and 
judicial forums, the patent should not be 
stricken down except upon very clear and 
convincing proof of invalidity.” 

The reason underlying this attitude ia 
that the considered opinion of the patent- 
office tribunals, formed of experts in their 
fields, should not be lightly disregarded. 


Books SELECTED BY THE EDITORS 


THE DIARY OF A SURGEON 
By John Knyveton 

A n odd book. Based on tlie dmrovery 
L of an 18th Century diary of a doctor 
in England, which gives a ghastly, gory 
picture of the horrors of being ill in those 
days of filthy hospitals and ignorant 
medical treatment, it sets the readei 
straight down in the smell) atmosphere 
of those lovely ( ? ) times. For example, 
the young medical student writes in his 
diary on Dec(*ml>er Id: “Dissected the 
trunk this morning and was greatly edi- 
fied to find the (hits full of Worms/' His 
accounts of imhlic hangings are really 
choice, as .are those of the medicos 
creepy midnight body-snatching for dis- 
section: January 5: “Was up all last 
night Corpse Taking. We found the 
hanged wench and dragged her out and 
put into the sack, which Mr. Pope and 
I did then carry between us all mired 
and sweaty.” And so on through 322 
lugubrious pages. Grand reading, but 
not for the squeamish — $2.65 postpaid. 

-A. G. /. 

manufacture of whiskey, 

BRANDY, AND CORDIALS 

By Irving Hirsclu U.B.. IIM,. Ghent- 
teal Engineer^ Technical Consultant 

F or the distiller, either expert or ap- 
prentice, this volume will prove a 
mine of information. It covers the manu- 
facture of whiskey, brandy, and cordials 
completely from the preparation and 
combination of ingredients to the final 
Idending and bottling. S(»me of the chap- 
Wi headings, which indicate its scope, 
are us follows: Whiskey; Treatment of 
tlie Grain; Distillation; Equipment and 
Appliances; Maiui fact lire of Brandy, 
Applejack, Pear Brandy, and others in- 
cluding miscellaneous liquors; Blend- 
ing; Maturing of Spirits; Artificial Ma- 
turing; Clarifying; Coloring; and so 
on. A chapter is devoted to government 
M gulations and a long section is de- 
voted to useful tables. Printed by the 
photo-offset process, the text appears 
only on right-hand pages, the back of 
(‘ach sheet being left blank. This pro- 
vides for a page of memoranda opposite 
each text page. $10.20 postpaid.— 
F. I). M. 

THE NEW MODEL AlRPl.ANES 
By Elmer L, Allen 

H ere indeed is a practical manual on 
the construction of model airplanes. 
The text tells how to build and fly glid- 


( IS, exhibition models, .scale flying mod- 
els, and about miniature motors for 
model aircraft. Complete designs are 
given for various models including a 
gas-powered monoplane. A separate 
chapter is devoted to propeller carving. 
With no other instructions than those 
contained in the book a model builder 
could easily construct any one of the 
miniature planes described.- $3.15 post- 
paid. — 4. P. P, 


experimental .set for testing 

EXTRA-SEN.SORY PERCEPTION 

N OW that Prof. J. B. Rhine's Duke 
University card-matching experi- 
ments, apparently proving the validity 
of telepathy and clairvoyance, have been 
verified by a number of psychologists at 
other universities — though not by all 
and his book “New Frontiers of the 
Mind” which explains these tests has 
become a best-seller, people all over the 
nation are trying the tests themselves. 
This is simple to do. This test set con- 
tains (1) Stuart and Pratt’s %.page 
"Handbook for Testing Extra-Sensory 
Perception” containing direct instruc- 
tions for making the tests, with a fore- 
word by Prof. Rhine; (2) a record pad 
for accurate scoring; and (3) two packs 
of the same ESP cards that are used at 
Duke, These tests are disproving the old 
belief that extra-sensory perception is 
confined to professional psychics; in 
some of Rhine’s experiments plain or- 
dinary people have out-psychicked the 
pros. — $1.90 postpaid. — A. G. /. 


ATOMIC ARTILLERY 

By John Kellork Robertson, Prof. 
Physics, Queens University, Canada 

A MEDIUM size book which tells in 
plain language the story of elec- 
trons, protons, positrons, photons, neu- 
trons, and cosmic rays, as well as the 
methods used in the transmutation of 
the elements and manufacture of artifi- 
cial radioactivity.— $2.40 postpaid. 

A, G, /. 

WILDCAT 
By William Heyliger 

F iction founded on fact is the key- 
note of the present book. Essentially 
the story deals with two young oil-field 
workers who *‘poor-boy” an oil well 
successfully, of course, as in all fiction. 


The story is easy reading, gives an au- 
thentic background of modern 
logical prospecting and of oil-well drill- 
ing methods, and will in this reviewer s 
opinion hold the reader fascinated until 
he reaches the lust line.- $2.15 postpaid. 

—A. P. P. 

SOUND 

By Arthiu Taber Jones, Prof. Physics, 
Smith College 

A n all-around textbook on sound, suit- 
able for readers who have covered 
(dementary physics. The chapters deal 
with the production of various noises, 
vibratory motion, simple tones and com- 
binations of tones, musical scales, trans- 
mission of sound, free vibration, forced 
vibration and maintained vibration, hear- 
ing, musical instruments, spc^ech and 
song, and the commoner technical appli- 
cations of sound. Anyone desiring to 
work up a thorough grounding in the 
science of sound will find it here in com- 
pact form.--$3.95 postpaid.—^. G. /. 

EXPLORING THE HEAVENS 
By Clyde Fisher, Ph.D., LL.D. 

T he Head of the Hayden Planetarium 
in New York and Curator of Astrono- 
my at the American Museum of Natural 
History has set down in this l>ook the 
substance of most of the public talks on 
astronomy given at the planetarium, but 
not in lecture form. It deals with the 
earth, sun, moon, seasons, comets, mete- 
ors, origin of the solar system, stars, 
nebulae, aurora and the constellations at 
some length — a fair cross-section of pop- 
ular astronomy. Very popular, of course 
— a lK)ok for your mother, sister, or son, 
and for you if you have never read any 
book on aMironcHuv. $2.65 postpaid.- 
A. G. /. 

SCIENCE AND MUSIC 
By Sir James Jeans 

T extbooks of physics usually in- 
clude short sections on the science 
of musical sounds — short but not too 
sweet. What Jeans has now done is to 
expand such accounts into a 259-page, 
non-mathematical, illustrated book, at 
the .same time sweetening it by detailed, 
explicit explanations which anyone of 
high schcKil mental age can follow. Such 
a book has long been needed. He starts 
at the very beginning and the attentive 
reader will feel at the end like a Bachelor 
of Harmonics, a Master of Sound Analy- 
sis, a Doctor of Piano and Organ Tone, 
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and a Profeasor of Musical Scales, and 
be able to out-talk most of his musical 
friends on the underlying reasons for 
many things musical .-^2.90 postpaid. 
—A. C. L 

COLLISIONS IN STREET AND HIGH- 
WAY TRANSPORTATION 

By Barry Mulligan 

W HAT is to be done about safety on 
the highway s' The problem is one 
that revolves largely around collisions; 
a study of collisions and their causes 
makes possible pertinent suggestions as 
to remedies. This is just what the present 
author has done, and he has presented 
his findings in textbook form which is 
nevertheless entirely readable and in- 
teresting for the layman. In addition, the 
carefully worked out and segregated 
sections can render invaluable aid to 
public officials, highway engineers, and 
everyone directly or indirectly concerned 
with highway transportation. — $3.15 
p<i8tpaid. — A, P, P. 


COMMON NEUROSES OF 
CHILDREN AND ADULTS 

By 0. Spurgeon English, M.D., and 
Gerald //. /. Pearson^ MJ). 

A CLINICAL professor of psychiatry 
and an assistant professor of pedi- 
atrics at the Temple University Medical 
School are the authors of this detailed 
practical treatise which should assist per- 
plexed parents in understanding emo- 
tional peculiarities in their children and 
in adults — such things in children as 
nightmares, phobias, nail biting, speech 
disorders, refusal to eat, bed wetting, 
involuntary movements, “scrappiness,” 
stealing, perversions, and in adults the 
typical neurotic traits. It is written un- 
derstandably and clearly.- $3.65 post- 
paid.—^. G. /. 

TRICKS, TOYS, AND TIM 
By Kreigh Collins 

F rom a model of a flat-bottom sail- 
boat to a realistic working “six gun,” 
from a model water-powered elevator to 
magicians* tricks, this book runs a gamut 
of fun for anyone who likes to use his 
hands. If you have a youngster from 6 
to 16 years of age, you might purchase 
the book for him. If you do, there is very 
little doubt but that you yourself will do 
most of the reading and a lot of the con- 
struction. — $2.15 postpaid. — A. P, /^ 

A BEGINNER’S STAR BOOK 

By Kelvin McKready 

AN old standby newly and thoroughly 
-flL revised. Objects to be seen, learning 
to observe, instruments, star maps— this 
is the general scope of the book, which 
is excellently suited to the needs of the 
amateur either with opera glasses or 


MAKING PICTURES WITH THE 
MINIATURE CAMERA 

By Jacob Deschin 

N ew in conception, new in its treat- 
ment of various phases of photog- 
raphy, new in its physical makeup, com- 
prehensive in every sense of the word, 
is this latest addititm to the rapidly 
growing literature of amateur photog- 
raphy. Tlw" editors may be permitted 
a certain amount of pardonable pride 
when pointing out that the author is 
conductor of the highly successful and 
widely read column “Camera Angles,” 
which appears every month in Scientific 
American. We are as proud of Mr. 
Deschin’s new Imok as we are of his 
work in bringing “Camera Angles” to 
its present popularity. 

Mr. Deschin’s latest book is compact- 


ed to the last degree — all bones and red 
meat, no excess fat. It takes the reader 
by the hand and tells him specifically 
how to do certain things with his cam- 
era, It takes nothing for granted, giving 
complete directions, accompanied by 
comprehensive illustrations. The intro- 
duction tells something of the general 
art of photography, whereupon the text 
plunges directly into how to make por- 
traits, animal pictures, street scenes, 
and all other things photographic. Tlie 
author then deals with the work in the 
darkroom — developing, printing, enlarg- 
ing, in all their phases. The all-inclusive 
text is topped off with a gallery of 45 
full-page prints, many of which illus- 
trate some specific point that has been 
dealt with in the forward part of the 
book. 614 by 9^4 inches. — $3.15 post- 
paid. — A. P, P, 


with two-inch or three-inch (or some- 
what larger ) telescopes, and the objects 
to be seen are arranged in these cate- 
gories for each month. It contains a 
catalog of telescopic objects with de- 
scription of each, also compact data on 
general astronomy though it is not a 
textbook. The charts facilitate system- 
atic survey of the show-features of the 
lieavens and learning the constellations. 
— $3.70 postpaid. — A. G. /. 

LIFE LONG AGO 
By Carroll Lane Fenton 

T he story of fossils, for boys and girls 
(d the in(|uisitive age. An authentic, 
well-illustrated, pcipular account of the 
various geologic eras, peiiods and 
epochs, and their characteristic life, in- 
cluding the giant extinct reptiles and 
mammals. F(»r some reason fossil man is 
omitted. — $3.70 postpaid. A. G, /. 

ASTRONOMY FOR THE MILLIONS 
By G. Van den Bergh 

A RATHER elementary exposition 
mainly of the more elementary parts 
of astronomy- -in fact, it sounds writ- 
ten down and school-teacherish in tone 
(which, howevei, is just what many 
readers who are willing to admit their 
difficulties — introverts — frankly want ) . 
It covers the science t»f astronomy from 
the earth to the universe, with more 
emphasis on the difficulties of under- 
standing the homely phenomena of mo- 
tion and position and things within the 
solar system than on current advances 
in astrophysics. — $3.70 postpaid. — 

A. G. /. 

HOW TO MAKE ELECTRIC TOYS 

By Raymond F. Yates 

OUNGSTERS old and young will 
find in this 200-page book a wealth 
of information about how to make sim- 


ple little electrical gadgets that will af- 
ford hours of pleasure. Secret magnetic 
locks, experiments with coils, an electric 
alarm, an electric chair for bugs, magic 
magnetic boats, a shocking coil, and a 
dozen or so other and equally interesting 
gadgets are described. Fully illustrated 
with drawings and photographs of the 
things about which the author writes. 
$2.15 postpaid. — A. P. P, 

THE PAGEANT OF THE HEAVENS 

By Frederick Warren Grover, Prof, 
Union College 

A new elementary star book. In ad- 
dition to six seasonal constellation 
charts, also two ciicumpolar charts (all 
these are white on black background 
— probably the clearest method), there 
are 157 pages of mixed elementary de- 
scriptive matter on the con.stcllations, 
the solar system and the univeirse. Pages 8 
by 10 inches. — $3.20 postpaid. — A, G. /. 

AN INTRODUCTION TO THE 
PHILOSOPHY OF SCIENCE 

By A, Cornelius Benjamin, Asst. Prof, of 
Philosophy, University of Chicago 

A TEXTBOOK treating of the prob- 
lems in the logic of science (sym- 
bols, perception and so on ) ; problems 
in the analysis of the concepts of science 
(order, number, quantity, space, time, 
law, course) ; and .speculative problems 
(free will, reality and so on). It largely 
lacks reader appeal and will be slow go- 
ing except for the industrious. — $3.70 
postpaid.--/!. G. /, 
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50 lEARs Ago in . . . 



(Condenaed From iaautm of Marchf 1888) 


FORTS— “Now thal Italy incline# to German alliances, the French 
are seeking new means of wtrengtliening their eastern or Alpine 
frontier, and the French military press is urging more haste in the 
construction of the cordon of forts which the general staff is or- 
ganizing along the giant hills thal separate the republic from the 
kingdom of Italy.” 

BLIZZARD- --“The recent great storm will not have been without 
some good results if it energizes the efforts of those seeking to 
introduce some hitherto obviously needed public improvements. . . . 
Among such improvements that have long 
been urgently called for, one is that of put- 
ting underground at least a portion of the 
telegraph and electric light wires in all 
large cities, and burying some of the tele- 
graph lines connecting the most important 
commercial centers. It would he ludicrous, 
were it not too serious a matter, to think of telegraphic messages 
being sent between Boston and New York via London, 6,000 miles 
under the ocean, as was necessary on March 12 and 13. While 
passenger and freight trains were stalled in snow drifts all the 
way from Boston to Baltimore, the telegraph service of the country 
was suddenly paralyzed.” 

CHIMNEYS— “A well proportioned chimney, of neat design, from 
200 to 300 feet high, is always an imposing structure and an orna- 
ment to a large manufacturing establishment, but it may well be 
questioned if it is ever worth while to build them over 150 feel 
high. Where cost is no consideration there is no objection to build- 
ing them as high as one pleases; but for the purely utilitarian 
purpose of steam making, we have yet to find a case where it was 
necessary to build a chimney more llian 1,50 feet high.” 

NAPHTHA — “One of the largest naphtha fountains yet known 
has lately broken out near Baku, which threatens to inundate 
all Balakhani. The naphtha, owing to the pressure of the gases 
which accompany it, rises to a height of from 280 to 420 feet, and 
is carried away by the wind to a great distance, falling like fine 
rain at the more distant parts of the district, hut near the fountain 
coming down in torrents that form rivers and streamlets.” 

BOOMERANGS — “According to a German manufaclurer, who has 
made some 11,000 toy boomerangs, the mystery of the movement 
lies in the shape, the boomerang having a sharp curvature in the 
middle, with unequal lengili of the two arms, which must he made 
of equal weight by unequal thickness. The peculiarity of motion is 
said to be due to the difference in the length of the arms, which 
diverges the curve of rotation 
from the circular.” 

FROZEN SAND — “A recent 
number of the Annates In- 
dustrielles states that a mine 
shaft is being successfully 
sunk by M. Alexandre, of 
the Houssu Company, in 
'Belgium, through a stratum 
of moist sand 12 m, thick, 
met with at 70 m. depth, by 
the Poetsch method, which 
consists in freezing the 
sand, then excavating it like 
rock.” 


SPIDER — “The habits of the running spider of southern Europe, 
Tarantula narbonensis^ l,alr., studied by Herr Beck, are curious. 
It makes a vertical round hole in the ground about ten inches deep, 
and this ... is lined with web. A little way down is a small lateral 
hole, into which the spider shrinks when an animal falls into the 
tube; when the animal has reached the bottom, the spider pounces 
on it.” 

SHIP RAILWAYS — “The air is full of ship railway projects for 
all parts of the globe. The ship railway over the Chignecto Isthmus 
is already under contract. A ship railway has also been surveyed 
across the Florida peninsula to save the 600 miles of distance around 
and through the straits. . . . 7’he great work in all this programme, 
both as to the magnitude of its construction and its results, is the 
Tehuantepec ship railway. . . . Perhaps it is too much as yet to say 
that the age of ship canals is giving way to that of ship railways, 
but M. De Lesseps can hardly be expected to feel quite at his case 
in the presence of this new and vigorous movement.” 

WITH CHAMPAGNE — “The illustration show.s a method of per- 
forming a neat dessert experiment. When a grape 

n or raisin is allowed to fall to the bottom of a 
glass of champagne, hu hides of gas are observed 
to attach themselves to it. This causes the grape 
or raisin to rise to the surface, where the bubbles 
burst. Then it sinkb, and alterward begins its 
ascent again. The bubbles of carbonic acid gas 
perforin the rfdo of minute balloons ascending 
in the liquid and carrying the object with them.” 

PASTEUR TREATMENT— “The municipal authorities of Barce- 
Iona, as we announced last year, have established a municipal micro- 
biological laboratory, mainly with the view of enabling persons 
bitten by rabid animals to obtain the advantages of Pasteur’s method 
of treatment. . . . Altogether eighty-five persons have been sub- 
jected to the treatment. Of these, twenty-five had been bitten by 
animals that were certainly rabid, fifteen by those which had been 
pronounced rabid by medical men or veterinary surgeons, and 
thirty-seven by animals which were believed to be rabid, but whose 
condition could not be verified by professional men. The remaining 
eight persons had not been bitten at all, but submitted to the process 

in order to prove its harmlessness Not a single case, either of 

those who had been bitten or of those who had not, proved fatal.” 

FALLS— “According to a recent calculation, the highest waterfalls 
in the world are the three Krimbs Falls in the Upper Prinzgau * 
these falls have a total height of 1,148 ft. The three falls next in 

height arc found in Scandi- 
navia — the Verme Foss, in 
Romsdal, 984 ft.; the Vettis 
Foss, on the Sogne Fjord, 
853r ft.; the Rjuken Foss, in 
Thelemarken, 804 ft.” 

dust EXPLOSIONS- 
“The Milling tTorld reminds 
millers of the oft-proved fact 
that flour dust is a danger- 
ously explosive material Be- 
ware, says the editor, of 
lights thrust or carried into 
bins or rooms filled with 
dust-laden air.” 



AND NOW FOR THE FUTURE 

((Industrial plant lighting and its affects on production and 
personnel, by A. K, Gaetjens. 

((Construction of a streamlined train from strip steel to finish. 

JTWhy some metals arc soft and yielding, others herd and 
brittle, by Sidney J. French, Ph,D. 

((What IS definitely known of the phenomenon of the North- 
ern Lights, by Prof. A. S. Eve, F.R.S. 

((New light on the Sumerians, the problem child of Oriental 
archeology, by B. A. Speiser. 
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DR. LINUS PAULING 


Personalities 

in 

Science 

P RONOUNCED six years ago to be 
the most promising young Amer- 
ican chemist in 1931 (Scientific Amer- 
ican, November 1931, page 293), Dr. 
Linus Pauling, then aged but 30, has 
now emerged a mature and dehnite “per- 
sonality in science.” His recent appoint- 
ment to succeed the late Dr. Arthur A. 
Noyes as Director of the Gates-Crellin 
Chemical Laboratories and Chairman of 
the Division of Chemistry and Chemical 
Engineering at the California Institute 
of Technology, substantiates the brilliant 
predictions made for him in 1931 when 
he received the Langmuir Award in Pure 
Chemistry. Dr. Pauling was the first 
to receive this annual chemistry prize 
which has since been captured by some 
of his abler students. 

To be given a departmental director- 
ship at the age of 36 bears witness to 
the confidence and respect of his col- 
leagues and fellow scientists. Dr. Paul- 
ing has served a thorough apprentice- 
ship as student, friend, and admirer of 
Dr. Noyes, who was one of the most out- 
standing physical chemists of the last 
generation. 

Professor Pauling^s interest in chem- 
istry dates from early boyhood, and it 
was while a student in chemical engi- 
neering at Oregon State Agricultural 
College that he chose it as a life work. 
G. N. Lewis’ work on the electron bond, 
which came to his attention as a sopho- 
more, was, he tells us, a profound fac- 
tor In affecting his decision. Following 
graduation from college in 1922, he went 
to the California Institute of Technology 
for advanced study. While working there 
for his doctorate, obtained in 1925, he 
carried out his famous early research 
on crystal and molecular structure un- 
der the direction of Dr. Roscoe G. Dick- 
inson. One of the most formative oppor- 
tunities of his career then came to him 
as a Guggenheim Fellowship which took 
him abroad for 19 months. He studied 
under fiohr at Copenhagen, Sommerfeld 
at Munich, and ^hrridinger at Zurich. 
Schrodinger was at that time just pub- 
lishing his first papers on wave mechan- 
ics, so the young chemist was present 
on the very frontier of the new theory 
of quantum mechanics. In 1927, he was 
appointed Assistant Professor of The- 
oretical Chemistry at the California In- 
stitute of Technology, in Pasitdena, and 


in 1931 he was given a full professorship. 

Professor Pauling’s research field is 
diverse and varied. His most important 
recent work deals with the determina- 
tion of the structure of gas molecules 
by diffraction of electron waves. But he 
is not limited to one specialty. His range 
includes as well the applications of 
quantum mechanics to chemistry, rota- 
tion of molecules in crystals, theory of 
stability of complex crystals, size.s of 
ions, the chemical bond, line spectra, 
and the structure of hemoglobin and 
other natural substances. For the past 
few years, a grant from the Rockefeller 
Fund has been at his disposal for carry- 
ing on these researches with a group of 
12 or more men under him. His program 
correlates these problems into an inter- 
related system in which about half of 
the time is devoted to experimental and 
half to theoretical methods, thereby ren- 
dering the system more powerful. Euro- 
pean scholars come from many points 
to work under Dr. Pauling. He and his 
associates have contributed many papers 
in these fields, and he has published two 


books, “Structure of Line Spectra” 
(Pauling and Goudsrnit), 1930, and 
‘Tntroduclion to Quantum Mechanics” 
(Pauling and Wilson), 1935. He is a 
member of the National Academy of 
Sciences and the American Chemical 
Society, and serves as an associate edi- 
tor for the American Chemical Society 
Journal. As a lecturer in chemistry, he 
has been associated with the Massachu- 
setts Institute of Technology and the 
University of California. 

Professor Pauling gave the George 
Fisher Baker Lectures in Chemistry at 
Cornell University during the autumn 
semester of 1937-38. While there, he 
gave some 30 lectures on the nature of 
the chemical bond. 

Personally, this scientist is not the 
formal being his achievements might 
presuppose. He and his beautiful young 
wife are in popular demand on the 
campus. Equally hospitable to struggling 
student or visiting professor, their home, 
enlivened with four bright children, re- 
flects intellectual charm and true joie 
de vivre,— Susan Hartley 
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Vholo by H Bchudol 


A FORTRESS OF SCIENCE 
ON A MOUNTAIN PEAK 


R ecently dedicated was the new Meteorologi- 
cal Observatory Jungfraujoch, on the peak o{ 
the Sphinx, 11,716 feet above sea level in the Swiss 
Alps. Reached by way of the Sphinx tunnel of the 
Jungfrau railway, a connecting tunnel, and a 364- 
foot elevator, the observatory has been built not only 
for making routine meteorological records, but also 
to afford scientists an opportunity for research work 
in astronomy, physics, cosmic rays, aerodynamics, 
and so on. A glass-enclosed veranda in the observa- 
tory building and terraces on the east and west sides 
are open to sightseers. 
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Stock-Med plots on a California flower teed farm. As seed from these plots is to be used for seed-production purposes the 
following year^ every effort is made to eliminate during the blooming season all plants but those with desired characteristics 


Streamlined Plants 


Professional Plant Breeding . . . Benefits the Far- 
mer, the Housewife, Many Others . . . Finer Fruits, 
More Beautiful Flowers, Tastier Vegetables 

By KEITH C. BARRONS 


T he work of the professional plant 
breeder is not designed to aid th<5 
farmer alone. Everyone who pro- 
duces, processes, or consumes plants and 
plant products is benefited in no small 
way by the breeder’s efforts to mold 
superior heritage in agricultural crops. 
This includes everyone from the grow- 
er, whose yields are increased and in- 
come made more certain by improved 
varieties, to the housewife who finds 
better fruits and vegetables at her local 
market, made possible by the breeding 
of superior new strains. Between these 
two are the canners, the millers, the 
bakers, and the shippers, all of whom 
have had varieties bred to meet their 
specific requirements. As in the case of 
other lines of agricultural progress, 
John Public reaps the real harvest in 
the form of better living and lower costs. 

'^Streamlining*’ of cars may not have 
suggested the streamlined potato, yet 
such a variety is one of the chief goals 
of potato specialists everywhere. This 
streamlining is the elimination of deep 
eyes that cause such waste during peel- 
ing. Besides being more economical, the 


newer shallow-eyed varieties may be 
peeled with greater speed. Like the 
streamlining of cars, the elimination 
of deep eyes in potatoes is a gradual 
process. Our latest varieties are im- 
provements, but still shallower eyes may 
be expected in later models. 

Carrots used to be short chubby roots, 
far less attractive than the long slim 
beauties seen on many markets today. 
By careful breeding, a deeper orange 
color has been developed and the core 
has been made more tender or prac- 
tically eliminated. The modern carrot, if 
well grown, has as little in common with 
the carrot of former years as a modern 
streamlined car with a pre-war gas 
buggy. 

The shape of many vegetables has 


been alteied for the sake of beauty or 
to fit modern needs, A new cucumber 
which is uniformly eight inches long, 
if properly grown, is ideal for the ship- 
per. Small Hubbard squash to fit the 
modern kitchen have made their appear- 
ance on some markets. Appropriately 
enough, the variety is called Kitch- 
enette. It is predicted that smaller va- 
rieties of watermelons l>etler suited to 
the modern refrigerator will gain favor 
with the housewife as a logical suc- 
cessor to the 30-pound monsters so com- 
mon in the past. 

Nature decreed that certain plants 
should have barbs or spines either for 
purposes of protection or seed dissemi- 
nation. Often those individuals witli the 
sharpest weapons of defense were the 
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ago, breeders have, by cross-pollination 
methods, produced beardless varieties 
possessing other desirable characteristics 
such as high yield, disease resistance, 
and good milling quality. 

The breeding of varieties of farm and 
garden plants that resist diseases has 
been one of the outstanding agricul- 
tural achievements of the 20th Century. 
Among the first serious plant diseases 
conquered in this way was the wilt of 
flax. At the turn of the century, flax 
growing in the north central states was 
becoming highly unprofitable due to the 
ravages of a soil fungus called Fusarium 
Uni, All through the flax belt, ‘*flax- 
sick” soil was being turned over to more 
profitable crops. The outlook for the 
domestic linseed-oil industry was any- 

. thing but bright. Then a pioneer breed- 

In soil badly infested with the fungus causing the yellows disease, the center row u r Rnllev nf the North naknta 

pl.nud U, . v.ri..y of ordinary cabba... d.. <«h.r. u> yallowa-r^iaunr .yp« A ’ iural &pelem Sn saved 



ernes best able to reproduce their kind; 
so, through natural selection, many 
species developed special means of pro- 
tection prior to being cultivated by man. 
Just as Nature preserved individuals 
with the largest and sharpest weapons, 
man has, through many centuries of 
breeding, directed the process of evolu- 
tion in the other direction. Wild plums 
and apples have thorns, yet our culti- 
vated varieties of these fruits are en- 
tirely thornless. By selection through a 
number of generations, Luther Burbank 
once developed thornless cacti to be 
used as food for cattle. More recently 
another Californian has introduced a 
thornless dewberry — surely a boon to 
the berry picker. This streamlining for 
comfort has been extended to orna- 
mentals. Many a gardener will rejoice 
to know that the plant breeder has taken 
the “barb” out of barberry, for a new 
“thornless” barberry was recently grant- 
ed a United States Plant Patent. 

O F the many plant improvements that 
add to the comfort of the grower 
perhaps none has had as enthusiastic 
acceptance as smooth-awned barley. In 
ordinary barley the awns, or beards as 
they are often called, are covered with 
tiny barbs. These slant backward from 
the tip of the awn like so many tiny fish- 
hook barbs, and indeed their action is 
not unlike that of fishhooks as anyone 
who has threshed barley will tell you. 
Animals, too, suffer from eating these 
lieards, for in many places barley is 
grown fur hay. Many of our modern 
barley varieties are smooth-awned; that 
is, their beards, although still present, 
do not ptissess barbs. In wheat, the 
beards are not armed with such weapons, 
but the breeder has gone one step fur- 
ther by removing them altogether. Many 
of the best wheat varieties grown today 
are of the beardless type. 

While working as a student assistant 
at a mid-western agricultural experi- 
ment station I was once assigned the task 


of cross-pollinating a number of wheat 
varieties. One day while engaged in 
making these crosses, a group of 
farmers on a tour of inspection 
happened to walk by the plot 
where 1 was bending over young 
heads of wheat which had just 
emerged from the sheath of 
leaves that protects them dur- 
ing their early development. 

The farm-crop specialist who 
was showing the group about 
stopped to tell them that 1 
was making crosses and that 
the station hoped to breed a 
beardless wheat which also pos- 
sessed certain other desirable 
characteristics. I was busy at the time 
culling off the young beards with a pair 
of scissors prior to removing the pollen 
sacs and pollinating with a beardless va- 
riety. In making these crosses the beards 
are often removed merely because they 
are in the way. One old farmer re- 
marked, “So that’s the way you make 
’em beardless.” Unfortunately, it is not 
quite that simple, yet from the first 
beardless wheat discovered many years 


The new **ftreamltned” Chippewa 
potato. Absence of deep eyes re- 
duces waste in peeling and also 
speeds up the job for the housewife 

0 

Below: Stock seed blocks of peas 
growing in Idaho. Each strip is a dif- 
ferent variety. Seed from them will 
go to large production fields where 
commercial seed is grown in quantity 
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the day for both growers and processors 
by developing a variety that was highly 
resistant to the wilt organism. Bolley is 
ranked as a pioneer because he was 
probably the first man in the history of 
plant breeding to subject a crop to an 
artificial epidemic of a specific disease 
in order to determine which individuals 
possess hereditary resistance. This meth- 
od» which is based on the principle of 
the survival of the fittest, is used by 
breeders everywhere today in their effort 
to control pests by superior heritage. 
Nor are they unaided in their efforts, for 
the plant pathologists work hand in 
hand with them, studying the disease 
organisms and learning how to induce 
epidemics at will. 

There is scarcely a major crop that 
has not been saved from becoming un- 
profitable in some section of the United 




A striking result of plant breeding. 
At the left is shown a tobacco plant 
of the mosaic susceptible variety. 
At the right is another into which 
has been bred a resistance to this 
destructive disease of tobacco fields 

# 


States by the breeding of 
disease* resistant varieties. 
Wheat rust, cotton wilt, and 
sugar*cane mosaic are a few 
of the most serious diseases 
conquered in this way. Re- 
cently sugar-beet specialists 
in the west have developed 
a strain of that crop which 
is resistant to the dreaded 
curly-top disease. Such 
streamlined, resistant vari- 
eties are now found in most 
every garden. Tomatoes and 
asters that escape their re- 
spective wilt diseases, and 
snap-dragons resistant to 
rust, are but a few of those 
listed in current seed cata- 
logs. 

John Public’s dividend from disease- 
resistant varieties is probably greater 
than from any other plant-breeding ac- 
complishment. Such varieties are per- 
haps doing more to stabilize agricultural 
production than all man’s combined ef- 
forts along other lines. Stabilized produc- 
tion without crop failures means lower 




retail prices on farm products as well as 
a more prosperous agriculture. In a few 
cases, plants have been developed that 
resist certain insect pests. Great possi- 
bilities exist for further lowering of pro- 
duction costs and reducing the hazards 
of farming by the breeding of disease- 
and insect-resistant varieties. 

I ONCE visited a cabbage grower who 
had a 10-acre field planted to an 
excellent strain of the Copenhagen Mar- 
ket variety. A large percentage of the 
heads in this field were ready to cut 
on the first harvest. Because they were 
so uniform in size and shape he sold the 
crop at a premium. Across the road was 
another large field of the same variety 
of cabbage planted by a man who was 
not so fortunate in securing a uniform 
strain from his seedsman. More than 
likely he saved a dollar or two on his 
seed, but what a loss this small saving 
caused! While his neighbor’s crop was 
ready for harvesting within a period of 
10 days, his harvesting dragged out for 
a month. True, his total yield was as 
great but the extia work involved in har- 
vesting a dab at a time, together with 
the lower price paid for cabbage that 
varied considerably in size and shape 
of head, meant the difference between a 
good and a poor profit. The first grower 
was benefited by the work of a trained 
plant breeder in developing and main- 
taining a uniform strain of the Copen- 
hagen Market variety. 

Uniformity is one of the more impor- 
tant objectives of all plant breeders. A 
few wild-type peas in a canning variety 
may cause the grade and, likewise, the 
price of a whole pack to be lowered. 
That is one reason why canners and 
seedsmen employ breeding experts to 
maintain their varieties at a high level 
of purity. Uniformity is so important to 
the millers that grain shipments contain- 
’ing mixtures of certain types are sold 
at a substantially lower price. Some cot- 
ton mills are willing to pay a premium 
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for staple of uniform length and qual- 
ity. To supply this demand, certain areas 
have been set up as one-variety com- 
munities where only one specific variety 
may be grown and ginned. The reason 
for this is that cotton is naturally cross- 
pollinated and a uniform variety would 
be difficult to maintain were several va- 
rieties grown in neighboring fields as 
they ordinarily are. Breeders have de- 
veloped high-quality, uniform strains of 
most agricultural crops but their job is 
never finished, because uniformity must 
be maintained by careful selection and 
seed-growing methods. Here, too, the 
breeders’ efforts have resulted in better 
living for everyone through standardized 
and uniform quality in fruits and vege- 
tables and other agricultural products. 

I N 1857 Wendelin Grimm, a German 
farmer, moved with his family to 
Carver County in Central Minnesota. 
He brought with him a considerable 
quantity of alfalfa seed and the follow- 
ing year planted it on his new farm. 
Alfalfa had been grown in the east and, 
to some extent, on the west coast prior 
to that date, but it was not hardy enough 
to stand the long cold winters of the 
north. Grimm's first plantings suffeied 
from winter injury but always a few 
plants survived; the persistent German 
immigrant determined to grow this valu- 
able forage crop in his new home, and 
saved seed year after year. It is im- 
probable Grimm thought of himself as 
a plant breeder, yet by growing the 
progeny of these super-hardy plants 
singled out by natural selecthm he 
founded a strain which was destined to 
extend the alfalfa-growing region hun- 
dreds of miles northward. It is fitting 
that this strain is known today as Grimm 
alfalfa. 

Greater winter-hardiness has been one 
of the important contributions of breed- 
ers to agriculture in northern climates. 
Using natural selection as their most 
useful tool they have developed hardier 
varieties of wheat and rye that have ex- 
tended the winter grain l)elt northward, 
making it possible for more farmers to 
take advantage of the desirable practice 
of fall planting. Plums, apples, and oth- 
er fruits now enrich the farm life in 
areas formerly considered far too cold 
for successful cultivation of these valu- 
able species. 

Soon after the development of the 
quick-freezing method of preserving 
fruits and vegetables it was found that 
certain varieties were far better adapted 
to this process than others. For example, 
a pea variety to be well adapted to 
freezing preservation must develop a 
brilliant green color during the process 
of blanching and freezing, and this color 
must remain during the period of stor- 
age. At the same time it must not de- 
velop undesirable flavors. A tendency to 
split eliminates it entirely from the list 


of useful varieties for quick freezing. 
Not all otherwise good pea varieties 
come up to these standards. Today, with 
frozen fruits and vegetables growing 
more popular by leaps and bounds, 
breeders are paying more and more at- 
tention to the adaptability of varietie^s to 
this new and expanding method of food 
preservation. 

Oil-producing plants such as flax and 
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A spike of beardless wheat, in cen- 
ter, with two of the bearded variety 

s(»ybeans have been bred not only for 
high oil content but for a (juick-drying 
type of oil more useful to the paint 
manufacturer. These hereditary changes 
in the drying properties of plant oils are 
but one example among many in which 
the chemical nature of plant products 
has been altered by the breeder. High 
nicotine content in tobacco grown for 
nicotine extraction, pyrethrum flowers 
that will give a high yield of the extract 
used so extensively in insecticides, pop- 
py varieties that prodiKje large quan- 
tities of opium; such are the achieve- 
ments of the breeder in increasing tlie 
efficiency of drug-producing plants. 

New early- and late-maturing varieties 
have extended the season through which 
many fruits and vegetables may be had 
at reasonable prices. Other early vari- 
eties have enabled growers in northern 
climates to utilize certain crops which 
were formerly grown only in areas with 
longer seasons. Varieties with erect 
habits of growth f<»r machine harvest- 
ing, grains with stiff stems that resist 
damage from beating rains, and corn 
that will yield fairly well in spite of 
dry weather are recent plant-breeding 
accomplishments that make farming 
more profitable. 

Nowhere is the work of the plant 
breeder more conspicuous than in the 
flower garden. Without the closest ob- 
servation, who would recognize the kin- 
ship between many of our lovely garden 
flowers and the relatively unattractive 
wild species from which they arose? Not 



only in showy beauty but also in scent 
have many garden plants been glorified. 
One of the most recent contributions to 
the home garden is a marigold whose 
leaves lack the usual pungent odor so 
distasteful to many who would otherwise 
number this species among their most 
favored flowers. Several varieties of 
marigolds with this desirable charac- 
teristic are now available from many 
seedsmen. 

High yield and quality are desirable 
characteristics in any variety. These two 
factors must be considered in determin- 
ing the value of new strains, in addition 
to their other desirable attributes. With 
crops grown for some purposes such as 
feed for livestock, yield is the most im- 
portant factor; but in fruits and vege- 
tables, higher and higher quality is the 
progressive goal of those who breed 
these plants. To be sure, any variety 
must yield reasonably well to be accept- 
ed by the grower, but without quality to 
satisfy some specific demand, the high- 
est yielding horticultural crop would be 
of little value. 

T he ability to yield is a complex at- 
tribute dependent on the inherent 
vigor of the plant, adaptability to spe- 
cific environmental conditions, resistance 
to disease, and many other factors, but 
quality is perhaps even more complex. 
Every accepted variety considered of 
g(M»d quality has dozens of specific and 
interrelated characteristics that raise it 
above the hereditary level of certain oth- 
er varieties within the species. Quality 
in plants and plant products is as im- 
possible to define as intelligence or 
beauty in animals. 

Color, flavor, odor, and keeping abil- 
ity are but a few of the quality factors 
considered in selecting superior indi- 
vidual plants or varieties in horticultural 
crops. Cooking tests, canning tests, and 
tests for vitamin content are examples of 
the special techniques that must be em- 
ployed by many breeders. In addition to 
a knowledge of breeding methods and 
the related sciences every breeder must 
know the plants with which he is work- 
ing. An understanding of marketing 
methods and demands, of canning and 
preserving processes, and t»f the desires 
and whims of the housewife is abso- 
lutely essential if one is to develop new 
plants that will fit into the highly com- 
plex agricultural picture of a stream- 
lined age. 

The job of the plant breeder is un- 
ending. As ways of living change and 
new methods of processing plant prod- 
ucts develop, demands for new varieties 
continually arise. Changes in soil fer- 
tility, changes in diseases and insect 
pests, and changes in farming practice 
require a plant-breeding profession ever 
ready to mold the plastic plant mate- 
rial, with which Nature endowed us, to 
fit existing and future needs. 



OUR POINT OF VIEW 


Better Naval Defense 

N O one except Navy officials, a few 
Congressmen, and the White 
House knows, as this is being written, 
just what naval construction and ex- 
pansion will be planned and authorized 
during this session of Congress. That 
there will be a definite, rather sizalde 
expansion is conceded to be not only 
desirable but urgent. The belligerency 
of certain other nations is responsible. 

7'he Panay incident, senseless and 
idiotic as it was for the attackers, and 
tragic as it was for the attacked, holds 
the promise of being of vast benefit to 
the world. It has awakened the Ameii- 
can public out of its complacency and 
shown us that unless we expect to throw 
up an insurmountable wall around our 
ixirders we must be prepared to demand 
complete protection for our citizens 
throughout the world. It has proved that, 
as many people have long contended, we 
do nut really want to maintain this sort 
of indifference, that we want a return 
to the traditional principle that our flag 
must be respected wherever flown. It 
has ranged on the side of the democra- 
cies and weaker nations — more definite- 
ly than for a long time — the voice of 
America which can and will be strong 
once more. But while it is not likely 
that we will enter into any foreign com- 
mitments — officially — the temper of the 
nation is such that the war makers will 
charily watch every defense move we 
make. Our moral support can be a pow- 
erful factor in the preservation of peace. 

At present, strengthening of our “first 
line of defense,” the Navy, seems as- 
sured. After years of abortive attempts 
to achieve a real naval limitations agree- 
ment among the nations, we have been 
slow to accept the inevitable. Not con- 
tent to let our early “disarmament by 
example” betoken our sincerity, we still 
adhered to the letter of our various naval 
treaties after their expiration and even 
entered into a further one with Britain 
and France. The “escape clause” in this 
last one, however, gives us the necessary 
opportunity to call the bluff of a bellig- 
erent world. Present indications are that 
our naval-building program, soon to be 
inaugurated, will be larger than at any 
time since the days immediately suc- 
ceeding the World War. 

Unless forced to do so, however, we 
will launch no very extravagant pro- 
gram of skip-building. In no case will 
we make unjust demands of any nation, 
nor will we use our Navy in any aggres- 
sion. But the naval construction which 
is detailed in the Digest of this issue 


will certainly be expanded. If necesssity 
arises that expansion will be great. 

Out of the Panay incident comes 
strong assjjirance from another quarter 
that Americans are about the same as 
they always have been. They are no 
more pacifistic, nor more war-like than 
they were before the World War, nor 
will they take insults with any better 
humor. This journal predicted edito- 
rially in 1934, when students all over 
the land were signing the pledge never 
to figlit for their country, that they were 
simply allowing emotion — adolescent 
hysteria — to rule them; and, further, 
that as they matured or emergencies 
arose, they would be among the first to 
renounce pacifism. It has happened! A 
gioup representing a student organiza- 
tion in a convention at Vassar last Christ- 
mas vociferously renounced their “I 
won’t fight” pledges. 

That editorial was based upon a first- 
hand knowledge of the fundamental 
(iharacter of the American people. We 
would advise the trouble-makers of the 
world to get a whale of a lot of such 
knowledge before they try our temper 
too much. 

New Methods, New Puzzles 

T he history of science and industry 
includes many examples of the fact 
that very often one problem cannot be 
tackled until another has been quite 
solved. One such example is the fact 
that the Panama Canal could not he dug 
until medical science had learned about 
the mosquito as the source of yellow 
fever. Similarly, until yesterday, the geol- 
(igisls though possessing fairly detailed 
knowledge of the strata and topography 
of the land surfaces of the globe, still 
could not satisfactorily deal with the 
ocean bed, a full three fourths of the 
earth’s surface, because the relatively 
few and scattered soundings taken over 
its vast expanse gave only a generalized 
picture of the hidden shapes beneath the 
waters. It was sometimes suspected, how- 
ever, that if the oceans could only he 
unwatered to permit a full view, a sur- 
prising variety of shapes would he re- 
vealed. 

Relatively recently, with the perfec- 
tion of the sonic depth finder installed 
in ships’ bottoms, this surprise has taken 
place. In a few regions the United States 
Coast and Geodetic Survey ships have 
now attempted and successfully made 
detailed submarine maps by this method, 
and have developed the technique until 
it is comparably accurate with land topo- 
graphic surveying. To geologists and all 


scientific persons there is the same thrill 
in this happy accomplishment as there 
is in falling heir to a small fortune which 
one never hoped to see. 

One of the by-products of this method 
has been the precise mapping of sub- 
marine canyons off the roasts, notably 
the one that lies some 100 miles off the 
harbor of New Yoik and which is com- 
parable in depth with the Grand Can- 
yon. The slopes of this vast chasm have 
been mapped in accurate and fine detail 
and from these submarine contour maps 
we see the various shapes of the suh- 
seaseape just as we see that of our fa- 
miliar high-and-dry landscapes on look- 
ing at maps of the same kind. An area 
similarly mapped near the Alaska 
Peninsula reveals in detail the topog- 
raphy of familiar landscapes. 

The solution of the great puzzle — 
what excavated the canyons? — is likely 
to keep geologists intrigued for years to 
come. What agency could excavate a 
canyon a mile deep in the seabed, under 
water? Perhaps, however, the canyons 
were excavated when the seabed was 
aJx)ve water. Have the ocean beds been 
lifted above water, deeply eroded by 
streams and then let sink again? Or did 
the great ice caps of the Pleistocene 
glacial epoch withdraw enough water 
from the ocean basins to permit erosion 
on the land thus made naked? If so, 
much more water was locked up in the 
polar ice than glaciologists have pre- 
viously believed. Could submarine cur- 
rents have excavaled these canyons in 
solid rock? Among geologists, several 
other hypotheses, some of them rather 
abstruse, have been offered and studied, 
but the answer has not yet been revealed. 

In other ways geologists are becoming 
intimate witli the hitherto standoffish 
sealmttoms. C. H. Piggot has developed 
a technique for taking more satisfactory 
sanqiles of them than any we have had. 
He lowers a kind of gun into contact 
with the bottom and then fires it, shoot- 
ing a tubular sampler some distance into 
the silt and bringing up tale-telling sec- 
tions representing very long periods of 
slow deposition. A new way to measure 
the thickness of strata below the waters 
by means of artificial explosions — a spe- 
cial application of the seismographical 
prospecting now well-known because of 
its use in the search for oil on land — 
is also coming into use. 

In short, the forbidden, mysterious 
ocean beds are now surrendering some 
of their mysteries. Ways to accomplish 
the impossible are being found. Once 
more the impossible is becoming pos- 
sible; soon may become commonplace. 
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Enzymes: Keys to 

At the Forefront of the Scientific Stage Today Are 
These Important Controlling Substances on Which 
Highly Significant Researc'hes Are Being Conducted 


U NTIL 1895, a mystic “vital force*’ 
was thought to be the secret be- 
hind many a stimulating and regu- 
lating activity of protoplasm, the sub- 
tance of life. Thus, this vital force was 
considered to be the cause of yeast’s 
power to change or ferment sugar into 
alcohol and carbon dioxide. The vital 
force, scientists guessed, vanished when 
the yeast died. But in 1895, Buchner 
ground yeast with sand —of course kill- 
ing the organisms — and then proved 
that the non-living extract which he ob- 
tained could still cause fermentation, 
even though no ghost was haunting the 
reaction. 

En-zyme — Greek for “in yeast” — was 
the name given the ferment, or active 
part of the yeast’s juice, and is the name 
applied today to scores of similiarly 
active substances which cause, acceler- 
ate, and control biochemical reactions, 
no matter what the species of animal 
or plant. 

Life’s darkest, most fascinating secrets 
are hidden in the mysteries of enzymes — 
now known to be huge and intricate 
molecules, somehow able to dominate 
the uncountable chemical activities with- 
in living flesh. 

Only because of the play of enzymes 
can we digest our foods, or find chem- 
ical value in our very breath. And the 
use of food and oxygen in the multi- 
varied events of growth, movement, re- 
production, and even sensation and our 
thoughts — all is unlocked by these really 
miraculous keys. 

T he genes which control inheritance 
are seemingly no more and no less 
than enzymes. Germs of tuberculosis, 
leprosy, plague— of all infections— can 
attack and injure us only because they 
pour out enzymes having deadly effect 
upon the chemistry of our life substance. 
The virus — a germ minute beyond the 
powers of the microscope, and the cause 
of infantile paralysis, influenza, and 
smallpox — may be simply pure enzyme, 
and nothing else besides : a sort of para- 
sitic molecule. 

Cancer— not a germ-disease — is the 
guilt of the body’s own distraught dicta- 
tors, which have become over-stimulating 
to the multiplication of useless cells, at 
the horrible expense of other tissues. 
Phages, odd ultra-microscopic bits of 
matter which devour bacteria, must also 
be varieties of enzymes— perhaps pro- 
duced by unhealthy bacteria themselves. 

And now substances, inductors or or- 
ganizers, have been discovered by Hans 
Spemann, of the University of Freiburg, 
Germany. Inductors, found in very young 
animals or embryos, guide the forma- 
tion of organs out of simple, formless 
masses of cells and thus induce eye, 


kidney, brain and every organ to take 
shape. These organ-inducing substances, 
though not yet extracted pure and still 
little known, are also widely believed to 
be kinds of enzymes. 

Finally, since enzymes control all the 
chemical reactions which together mean 
life, they are responsible for those lethal 
developments in every higher creature: 
the phenomena of aging that end in 
natural death. Hence, full knowledge of 
enzymes means knowledge of the most 
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Prof. Hans Sipemann, discoverer of 
inductors •— organ traffic police 


important problems of bio-science and 
experimental medicine. 

In all, surely there are myriads of en- 
zymes, since no activity of protoplasm is 
conceivable in their absence. Oxidases 
are enzymes effecting the oxidation or 
burning of fuel foods for energy’s sake. 
They may be seen in action when an 
apple or a potato is cut. In the presence 
of air or oxygen, they oxidize colorless 
compounds of the exposed tissue to dark- 
colored ones. 

Pepsin, of the stomach’s gastric juice, 
splits unwieldy proteins into simpler 
molecules, which other enzymes con- 
tinue to digest or crack until fragments 
useful to the tissues are reached. Trypsin 
of pancreatic juice helps in this protein- 
bursting labor. Fats are exploded by 
lipases, and starches by amylases, such 
as saliva’s ptyalin, which makes sugar 
out of starch. 

Thrombin aids blood to clot. It is lack- 
ing in hemophiles — bleeders. Negroes 


are dark because of the enzyme tyro- 
sinase. Ty rosin is a colorless substance 
present in most skin. When tyrosin is 
oxidized by tyrosinase, it turns black. 
An albino lacks the enzyme: hence can- 
not become pigmented. 

Thus enzyme actions are chemical 
actions. Enzymes produce chemical 
changes, altering one molecule into an- 
other. Most of such alterations, all essen- 
tial to animate existence, would not 
occur without enzymes. Other alterations 
in molecules, unless influenced by the 
stimulating presence of enzymes, would 
take place at too slow a pace for life’s 
needs. Still other molecular changes 
would not be possible at life’s moderate 
temperatures — or in life’s tiniest labora 
tories, the cells — or with life’s required 
efficiency. In his scientific laboratories, 
man discovers it impossible to dupli- 
cate these enzyme-caused chemical activ- 
ities without powerful and poisonous 
reagents, life-destroying heat, compli- 
cated and bulky apparatus, and high 
inefficiency. Man’s respect f(»r the en- 
zyme is therefore great. Man would 
learn from the enzyme many a means 
to cheap manufacture of invaluable 
products. 

T he firefly and deep-sea monsters 
can b()a8t of practical use of “cold 
light,” thanks to the enzyme luciferase. 
This molecule acts upon a mysterious 
substance, luciferin, present in luminous 
organs, and the result is light almost 
without heat. Here, as indeed in every 
instance of enzyme marvels, the enigma 
of the biologist becomes the enigma of 
the chemist and the physicist too. What 
is the basic nature of enzyme activity? 
What is the fundamental mechanism by 
^ich enzymes are able to regulate — to 
dictate— -the work of other molecules? 
As to the theory of enzyme machinety« 
there is as yet only one point of agree- 
ment: Many stupendous scientific prob- 
lems are concerned — biological, chem- 
ical, and physical. Exceeding bafflement 
is as yet the sole reward of those who 
have spent and those who are spending 
their careers in the attempt to elucidate 
the movements and the chemical changes 
of an enzyme molecule as it busies itself 
with a life task* When will man have 
cold light in his dwellings? This will 
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be when research has described some- 
thing of the comings and goings of cer- 
tain remarkable little things — such as 
luciferase^s secretive linkage of atoms. 

So all scientists are today intensely 
interested in these activators of vital 
processes. The chemist secs that they 
are vast collections of atoms, often thou- 
sands of atoms, united into molecules 
of really unique size, weight, and com- 
plexity. 

Chemical analysis shows that the 
atoms involved are the typ- 
ical life-givers: carbon, hy- 
drogen, oxygen, nitrogen, 
sulfur, phosphorus, and sev- 
eral metals, including at 
times iron and magnesium. 

Such great aggregations 
of atoms belong to the 
mighty class of compounds, 
the proteins, discoverable 
only in living things or their 
products. Their intricacy 
promises long to be the 
despair of the construct(»r of 
formulas. Laboratory syn- 
thesis of any protein, any 
enzyme, will transcend hu- 
man skill for many years, 
perhaps many decades- - 
some pessimists say forever. 

Meanwhile, enzyme-synthe- 
sis remains the first step in creating life 
in the test tube. 

T hese gigantic gangs of atoms are 
exceedingly delicate. They are read- 
ily affected by the slightest chemical 
or physical influence. Boiling destroys 
them, often coagulating them just as it 
does the protein albumin, main con- 
stituent of egg-white, making them in- 
soluble and precipitating their particles 
like snow to the bottom of the solution. 
Probably all laboratory reagents alter 
them somewhat, usually transforming 
them into wholly different compounds, 
as by bursting them into their com- 
ponent parts. Therefore it was for a long 
time impossible to isolate any of them 
unchanged and in pure form from liv- 
ing tissue. It was averred by numer- 
ous experts that no enzyme would ever 
be obtained in crystalline, that is, chem- 
ically pure, state. And as long as pure 
enzymes were unavailable, little could 
be learned of their structure and of 
the machinery of their action on bio- 
chemical compounds either in proto- 
plasm or in laboratory ware. 


At last, in 1926, Dr. James B. Sumner 
won the honor of being the first to secure 
an enzyme, urease, as crystals of an un- 
contaminated compound, and one pre- 
cisely like that naturally occurring in 
the protoplasm used as a source. More 
recently. Dr. John H. Northrop, of the 
Rockefeller Institute, has achieved the 
crystallization not only of pure pepsin, 
from the cow's gastric juice, but also 
pure trypsin, from pancreatic juice of 
the cow too — both enzymes being pro- 


tein-splitters, and Dr, Henry C. Sher- 
man, of Columbia University, has forced 
amylase, a starch-digester, into the sym- 
metry of the pure state. Quite definitely, 
Americans are far in the van of this 
special scientific endeavor: indeed, so 
far in the lead that a number of Euro- 
pean investigators are still blind to the 
fact that Sumner, Northrop, and Sher- 
man have indubitably secured true, un- 
contaminated enzyme-molecules. Such 
doubts are, however, perhaps natural in 
view of the incomparable intricacy of 
enzymes and of the mechanism of their 
action. 

Nevertheless, doubts are now being 
rapidly dissipated and our knowledge 
of these amazing molecules and their kin 
is accumulating apace— mainly because 
of the invention of the ultra-centrifuge, 
new marvel of the biologists and chem- 
ists who are mindful of physical chem- 
istry, as all good scientists must be to- 
day. This instrument [Scientific Amer- 
ican, June 1936, .page 329 — Ed."], 
though merely a high development of 
the principle of the cream-separator, is 
literally whirling out profound secrets 


of creation’s biggest molecules, proteins. 

The Svedberg, renowned Swedish sci- 
entist and Nobel-prize recipient, who 
has had preeminent success in apply- 
ing the technique of physical chemistry 
to the study of complex bio-chemical 
compounds, pioneered in research with 
the ultra-centrifuge. About 13 years ago, 
he invented the first high-speed centri- 
fuge, an oil-driven machine. 

The solution holding the substance to 
be analyzed is put into tiny quartz tubes 
fixed horizontally within a rotor of spe- 
cial alloy and special shape. The rotor 
is spun by means of a high-pressure oil- 
jet striking the blades of a turbine. In 
order that friction and heating may be 
reduced, the rotor spins within a partial 
vacuum containing hydrogen instead of 
air. The apparatus must be 
cooled by streaming oil, 
since the rotor is made to 
yield speeds as high as 
75,000 revolutions per min- 
ute : of course with the pro- 
duction of considerable 
heat. Higher velocities arc 
possible, but the tremen- 
dous centrifugal force de- 
veloped — more than 500,000 
times the force of gravity — 
is likely to explode the 
rotor. 

T he specimen is ob- 
served even while being 
whirled around at 1000 
times, and more, per sec- 
ond. Svedberg accomplishes 
this feat by passing a beam 
of ultra-violet light through the trans- 
parent tubes containing the specimen. 
The beam undergoes a certain amount 
of absorption and scattering, depending 
upon the size of the molecules and upon 
the degree of clumping of these particles 
as they arc urged toward the outer ends 
of the tubes by the mighty centrifugal 
force. The changes in the ultra-violet 
beam are caught and recorded by means 
of a photo-electric cell. 

In the ultra-centrifuge, as in any cen- 
trifugal separator, the heavier the par- 
ticles, the greater is the rate at which 
they arc flung outward. Therefore the 
weight of the protein or other bits in 
the specimen solution can readily be de- 
termined from the rate at which they are 
flung outward, or sedimented, within 
the tubes. 

Never before had any one been able 
to measure proteins in so direct a way. 
And until Svedberg’s investigations, 
great uncertainty beclouded the best 
estimates of protein molecular weights, 
sizes, and shapes — even though accu- 
racy here is the prime essential to any 
real understanding of the chemical and 



Photos rotirtegy Dn. Northrop and Kunltz 

Left: Trypsin crystals. Each crystal is made up of many mole- 
cules of trypsin, a digestive ferment (enzyme) which breaks 
down proteins into simpler molecules. Trypsin is produced 
by the pancreas, whence it travels into the small intestine, 
there to carry on its activity. It was first obtained in its pure, 
crystalline form by Drs. John H. Northrop and M. Kunitz. 
Right: Trypsinogen, from which trypsin is formed, isolated 
by Drs. J. H. Northrop and M. Kunitz, Rockefeller Institute 
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physical nature of these meaningful 
compounds. With his invention, Sved- 
berg made a remarkable series of highly 
precise measurements upon many pro- 
teins. Besides, since he used physical 
methods, his determinations applied to 
pure and unchanged proteins — whose 
extreme delicacy chemical methods so 
swiftly and sadly disrupt. 

Svedberg’s researches have proved 



The Svedberg ultra-centrifuge at 
the duPont Experimental Station. 
Upper part is removed, revealing 
rotor and cell for the solution 

that the weights of protein molecules 
gradually scale up from 34,500, the 
weight of hemoglobin, the pigment anti 
oxygen-carrier of human blood, t<» 
5,()00,000, the weight of hemocyanin, the 
pigment of the blood of the snail. Helix 
pomatia. The giantism of such collec- 
tions of atoms may be emphasized by 
comparing their molecular weights with 
that of hydrogen gas; merely 2. Other 
mtdecular weights for comparison are; 
water, 18; sodium chloride or table salt, 
59; and cane sugar, 342. The actually 
stupefying intricacy of protein molecules 
is indicated by the fact that, as familiar 
and fairly well understood molecules 
go, cane sugar is generally regarded as 
complex — and for scores of years chem- 
ists were not even able to write its 
formula. Further, cane sugar is a clus- 
ter of a mere 45 atoms; certain proteins 
are clusters of scvctal thousand atoms 
to the molecule. 

D evelopment of tiu* air-driven 

centrifuge in the United Stales — 
the one just described being oil-driven — 
especially by Beams of the University 
of Virginia and McBain, of Stanford 
* University, is leading to still more sig- 
nificant findings. The air-driven machine 
has two important advantages. It is in- 
expensive (no one but Svedberg could 
afford the oil-driven device, requiring 
the most expensive of parts and, too, a 
whole corps of highly trained mech- 
anicians to nurse it along) and large 


volumes of liquids can be centrifuged 
in the air-driven ’fuge, instead of only a 
few drops, as in Svedberg’s invention. 
Also, its velocity is limited only by the 
strength of the rotor; one rotor made of 
the alloy duralumin exploded when 
spun just above 2200 revolutions per sec- 
ond (132,000 per minute). 

Dr. Ralph Wyckoff, of the Rockefeller 
Institute, has been using the air-driven 
ultra-centrifuge to swirl out knowledge 
of viruses. He has determined that the 
typical virus of the mosaic disease of 
tobacco has a molecular weight of al)out 
17,000,000 — more than three times the 
weight of Svedberg’s largest specimen. 
Moreover, his work with this and other 
viruses of both animals and plants seems 
to be establishing a most interesting 
point: While other proteins are won- 
drously big and heavy, viruses are the 
biggest ami heaviest of all — no other 
molecules remotely approach the size of 
the virus architecture. Hence, he is now 
asking the question; “Can molecules 
the size of virus proteins occur natu- 
rally in plants and animals without pro- 
ducing disease?” 

I NDEED, it is becoming more and more 
evident that when we get enzymes as 
big as viruses, and when these get into 
living protoplasm, they astonishingly 
take over the whole economy of the vic- 
tim and govern it to their own morbid 
advantage. For instance, a trace of virus 
enters the tobacco plant, oddly is able 
to assume control of the life processes, 
and actually transforms the major part 
of the host’s vital substance into hordes 
of virus molecules. This phenomenon 
is among the most remarkable ever 
brought to light in the entire history of 
science. Is it possible, besides, that the 
virus-germs of the great virus plagues 
of ancient and modern history — small- 
pox, influenza, encephalitis, and the 
common cold, greatest of all plagues in 
total economic loss, arose not outside 
man but, astonishingly enough, within 
man himself — just as the phages are 
supposed to leap from malfunctioning 
enzymes within bacteria and then de- 
stroy that which gave them birth? 

The mechanism of how a single, pre- 
sumably iu»n-living molecule turns liv- 
ing stuff Uitally unlike itself into many 
million copies of itself cannot yet be 
even imagined. Nevertheless, though on 
a much grander scale, this mechanism 
can be fundamentally no different from 
the activity of lesser enzymes. A gene, 
probably an enzyme of molecular weight 
50, 000 (merely), creates a duplicate of 
itself out of the surrounding life-fluid 
every time a cell divides in two — that 
is, reproduces. By this means these de- 
terminers of heredity — parent-derived 
regulators of hair-color, size of body, 
shape of face — are able to be a portion 
of every cell in the body, and so help 
to mold the young tissues into the in- 


herited adult form and adult behavior. 

Enzymes can perform in other ways 
almost equally strange. Pepsinogen is 
the parent-molecule, as it were, of pep- 
sin. It is similar to pepsin in chemical 
structure, but cannot digest proteins. 
In the presence of hydrochloric acid, 
supplied by gastric juice, pepsinogen 
transmutes itself into pepsin, “more 
alive” and able to split proteins into 
their components. Here is an enzyme 
producing itself — practically spontane- 
ously — out of unlike material. 

Enzymes also attack and digest other 
enzymes. Pepsin solution cannot be 
kept long exposed to the air. Bacteria 
fall from the air into the solution and 
exude their own enzymes, which break 
down the pepsin into fragments which 
the bacteria absorb for food. 

Wyckoff has recently called attention 
to other and highly practical aspects of 
enzyme and virus activity. Just as pep- 
sinogen, only an atom or two different 
from pepsin, is inactive, and “harmless” 
to proteins, so displacements of a mere 
atom or two within a virus mean the 
difference between a diabolically effi- 
cient destroyer of animal flesh and a 
helpful stimulant to the body’s resis- 
tance — to an attack of the active, un- 
changed virus. Everyone today benefits 
from this phenomenon — smallpox vac- 
cine is human smallpox virus, only very, 
very slightly altered chemically, though 
greatly weakened biidogically and med- 
ically, by its culture in the cow. It has 
been transmuted, by its sojourn in the 



gastric juice of the stomach and 
first isolated by Northrop. Right: 
Pepsinogen, forerunner of pepsin 


cow’s chemical system, from “human 
pox” into “cowpox.” And the human 
body finds this slightly changed virus a 
most valuable stimulus to smallpox im- 
munity. So immunity follows vaccina- 
tion with cowpox. 

The centrifuge is being made still 
ntbre helpful — here helpful in inducing 
such slight changes in viruses. Here we 
have molecules larger by far than Sved- 
berg’s earlier intere8t8--and far more 
fragile, hence far more susceptible to 
breakage upon being whirled by the 
swift-cycling ’fuge. Thus, Wyckoff and 
his associates are already noting differ- 
ences in viruses’ virulence, or infecting 
power, according to the amount of jar- 
ring provided in the centrifuging. We 
are definitely on a new road, perhaps 
even a royal road, to conquest of mauM 
evilest afflictions and life’s mystery. 


Wood Grown to Order 



Longleaf pine ttand A will produce dense wood (cross-section at B) ; stand C, 
of broad crowned trees, will produce relatively low density wood, as shown at D 
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M eans of controlling the strength 
or weakness, hardness or softness, 
of wood which forest trees will 
produce in the next 50 or 60 years has 
recently been achieved. No longer is the 
future of all American woods placed in 
the lap of Nature with a fervent hope 
that she will produce the type of wood 
which man’s more exacting uses recpiire. 
From now on, a check rein may be held 
on Nature’s caprices — and caprices they 
are, when she produces, in the same spe- 
cies of tree, wood of widely varying qual- 
ities. 

Until recently, liowever, there has been 
no difficulty in securing in this country, 
whenever needed, wood having the prop- 
erties desired for a special use. But now 
that the virgin forests are disappearing, 
the nation’s troubles are about to begin 
as it becomes necessary to depend more 
and more upon the younger, second- 
growth stands with their smaller trees 
containing a lesser relative amount of 
high quality lumber. Consequently, to 
learn how growth conditions affect or 
control the quality of wo<»d has liecome 
of such major importance that for the 
past 14 years the United States Forest 
Products Laboratory, Madison, Wiscon- 
sin, has been investigating the subject. 
To Benson H. Paul, laboratory silvicul- 
turist, fell a large share of the respon- 


O NE phase of the many-sided study 
has been the application of silvicul- 
ture in controlling the specific gravity 
of wood, which previous studies proved 
is a fair basis for judging its strength, 
hardness, and other physical properties. 

It has been shown beyond a doubt 
that severe crowding in the broad-leaved 
species studied causes a decrease in the 
specific gravity, and therefore in the 
strength, of the wood produced. By re- 
lieving the crowded conditions in which 
the trees grow, specific gravity will be 
increased and the wood will be stronger. 
It is also apparent that wood having the 
most uniform strength and fewest de- 
fects is produced, in the hardwoods, 
when the young trees are grown suffici- 
ently close together to cause dying and 
removal of side branches by exclusion 
of sunlight, and are thinned later to pro- 
vide for faster growth in diameter. If 
fairly rapid growth is sustained by keep- 
ing the trees properly thinned, crops 
such as ash and hickory will mature in 
the comparatively short period of 50 to 
60 years, instead of the usual 1(X) to 150 
years. 

In the cone-bearing southern pines and 


n-dwood, control of specific gravity 
through the influence of growing space 
calls f<»r somewhat different treatment. 

In these species, strength depends 
principally on the relative proportions of 
the weaker springwood and the heavier 
summerwood in the annual growth rings. 
In second growth forests, spacing of 
trees has a distinct influence, the spring- 
wood portion being much narrower in 
the small-crowned trees of crowded 
stands, the amount of summerwood pro- 
portionately greater, and the wood ac- 
cordingly heavier. But the crowded trees 
grew slower than those in more open 
stands. Thus in coniferous species ^e 
production of timber of very high 
strength requires a longer time than that 
having lower strength. 

On the other hand, relatively wide 


spacing of second-growth southern pines 
and redwood throughout the entire peri- 
od of growth will give the trees larger 
crowns, more knots, and a higher per- 
centage of light wood. But offsetting this 
disadvantage is the possibility of grow- 
ing a tree of specified diameter in much 
shorter time than would otherwise be re- 
quired. 

Because quantity and quality produc- 
tion are evidently combined on the more 
fertile forest sites, prevention of forest 
fires, the basis of soil improvement, will 
go a long way toward improving the 
quality of the wood grown. If no forest 
fires occur, the organic content of the 
soil will increase; decomposition will 
furnish it with nitrogen; moisture will 
be retained. The result will be to increase 
the production of strong summerwood. 
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Xew Astronomical Advances 


A Resume of Some of the Researches Described at 
the Most Recent Semi-Annual Meeting of the 400 
Astronomers of the North American Continent 

By HENRY NORRIS RUSSELL, Ph.D. 

Chairman of the Department of Astronomy and Director of the Ob- 
servatory at Princeton University. Research Associate of the Mount 
Wilson Observatory of the Carnegie Institution of Washington. 


T he meetings of the American Astro- 
nomical Society are always enjoy- 
able affairs, for the astronomers of 
this country are friendly folks, and not 
too numerous to be included in a single 
circle of acquaintance, nor to overstrain 
the accommodations available in a small 
town. This makes it possible to meet 
usually at some college or university, 
and be together not merely during the 
formal sessions, but for the whole time — 
to great mutual advantage. 

The recent gathering in the western 
university town where these lines are 
written has been a fine example of the 
success of this policy — with a cordial 
welcome, an exceptionally attractive 
place of meeting, and a long program 
of good papers. The only fear which 
might have been felt in advance was 
that there might not be time for presen- 
tation of them all ; but this was dispelled 
by a general spirit of co-operation, as- 
sisted by a dark-room “interval timer,” 
which could be set to the exact time 
alloted to the paper on the program, 
and which rang a perfectly audible sig- 
nal at its conclusion! 

The 50 papers which were presented 
to the Society covered a wide range, 
from gravitational theory to the details 
of instrumental construction, and from 
the moon to remote regions of the galaxy. 

Beginning with theory, we may note 
the work of K. P. Williams of Indiana 
on the transits of Mercury. It has long 
been known that the observed times of 
these, like the observations of the moon, 
indicate that something is wrong with 
the earth’s rotation as a time-keeper. The 
records of ancient eclipses of the moon 
and sun show that tlie earth is very 
gradually slowing down, doubtless due 
to the cumulative effects of the friction 
of the tides; and the observations of the 
last two centuries exhibit irregular fluc- 
tuations after the effects of all known 
forces which act on the moon, including 
the tidal friction, have been allowed for, 
which it is now generally recognized 
must be due to irregular, and so far 
unpredictable, changes in the earth’s 
rotation. 

Williams, applying the corrections 
for the latter changes deduced by Spen- 
cer Jones, finds that they greatly improve 
the agreement between calculation and 
observation, but leave outstanding a 
slow, steady change. Mercury is gradual- 
ly running ahead of the calculations, 
just as would happen if the days, which 
we assume to be of equal length, were 
slowly getting longer. The rate of this 


change appears at first sight to be about 
21/2 times as great as is found from ob- 
servations of the moon. But it is well 
known that tidal friction reacts on the 
moon, forcing it farther from the earth 
and lengthening its period. When allow- 
ance is made for this, the observations 
of Mercury and of the moon are found 
to be in entire agreement. The irregular 
fluctuations (which during the last cen- 
tury have at one time made the earth 15 
seconds slow, compared with a perfect 
clock, and at another 15 seconds fast) 
affect Mercury and the moon in just the 
same way, showing that they must arise 
from some cause in the earth alone, with- 
out reaction on the moon. Brown’s ex- 
planation by minute changes in our 
planet’s diameter, due to some internal 
forces, is thus confirmed. 

W HAT care is taken with the obser- 
vations of the moon is well illus- 
trated by a communication from Watts, 
Whittaker, and Adams of the Naval Ob- 
servatory. They have corrected the 
meridian observations of the time at 
which the moon’s limb crosses the wires 
of the transit circle to allow for the fact 
that the observed point on the moon’s 
edge is sometimes on the top of a moun- 
tain-mass, and at others in a low-lying 
place, and they find that the agreement 
of the observations is decidedly im- 
proved. For several years past, the 
earth’s rotation appears to have been 
quite uniform — that is, there have been 
no internal changes affecting its diam- 
eter by more than an inch or two. 

An interesting paper upon the planets 
came from E. G. Slipher of the Lowell 
Observatory, who sent on some fine 
slides of photographs of Mars, Jupiter, 
and Saturn, taken with light of many 
different wavelengths, from the violet to 
the near infra-red. Jupiter’s atmosphere, 
above his cloudy surface, was remark- 
ably transparent — sharp details being 
visible right up to the limb. For Mars, 
the well-known permanent markings, 
though easily photographed with red or 


yellow light, cannot be observed at all 
in the blue. It has often been suggested 
that this arises simply from their color — 
the reddish surface of the planet reflect- 
ing much more red light than the gray 
or greenish markings, but almost the 
same percentage of the blue rays. But, 
last May, a series of photographs taken 
with blue light showed the Syrtis Major 
— one of the most prominent of the per- 
manent markings — distinctly, for several 
days. A few weeks earlier and later, only 
the general nondcsscripl appearance was 
found on the “blue” pictures, while those 
with the red screen showed that the 
markings had been there all the lime. 

This shows beyond a doubt that the 
Martian atmosphere is usually filled 
with a blue haze so dense as to obscure 
the surface (so long as only blue light 
is used ) , while for a few days last May 
the haze cleared off over millions of 
square miles and for once revealed what 
lay below. 

What causes this peculiar haze no one 
yet knows; it presents a tempting prob- 
lem to the investigator. But we know 
more of the earth’s atmosphere than we 
did before two other observers from 
Flagstaff, Adel and Lampland, reported 
(at the American Association meeting 
at Indianapolis I the discovery of nitro- 
gen pentoxide (NA). This was deci- 
sively identified by an absorption band 
far out in the infra-red, where observa- 
tions can be made only with a bolometer. 
This highly reactive compound is pro- 
duced, like ozone, by photo-chemical re- 
actions, high up above the stratosphere, 
and is not found near the earth’s surface. 

Whipple at Harvard reported on me- 
teor trails picked up during the “sky 
patrol” work at Cambridge and Oak 
Ridge. These plates are taken every 
clear night to keep track of the stars in 
general, and afford a permanent record 
of what goes on in the heavens. Once in 
about a hundred hours of exposure time 
a meteor bright enough to leave a photo- 
graphic record flashes across the field. 
(Only those which appear brighter than 
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Jupiter do so.) By arranging that the 
same regions of the sky shall be photo- 
graphed simultaneously at the two sta- 
tions, 25 miles apart, it is possible to get 
many of these trails in duplicate, and to 
work out the height and actual position 
of the meteor track. Moreover, a shutter 
with narrow arms something like an 
electric fan is placed in front of the 
caiheras, so that the meteor trail is brok- 
en by interruptions made 20 
times per second. This makes it 
possible in favorable cases to 
find the velocity accurately, and 
to compute the orbit in which 
the meteor was moving before 
it hit the earth. The majority of 
these so far studied have had or- 
bits of pretty short period, close- 
ly resembling those of the re- 
cently discovered asteroids like 
“Reinrauth's object** which pass- 
ed close to the earth. The main 
difference is that these asteroids 
are something like a mile in di- 
ameter, and the meteors prob- 
ably an inch or so. A decade of 
such observations should tell us 
what proportion of these bright 
meteors move in orbits of long 
period, like the comets and some 
well-known meteor swarms, and 
whether any of them have en- 
tered the solar system from out- 
side. 

B urns, of Allegheny, report- 
ed some important spectro- 
scopic observations, clearing up 
several doubtful questions of 
identification of elements in the 
sun. Caesium, whose strongest 
lines lie in the infra-red, has been de- 
tected by the presence of these lines in 
sun-spots. Tantalum, whose presence 
was doubtful, appears to be confirmed. 
Tin, which presented an unusually per- 
plexing problem, is at last definitely 
identified. Only one out of three or four 
good lines is free from interference by 
blends with other elements, but this line 
has been recorded as due to iron. It has 
long been suspected that it was really 
due to tin, and appeared in the labora- 
tory spectrum of iron because it is very 
hard to separate tin completely from 
iron by chemical methods. Working with 
samples of exceptionally pure iron pre- 
pared by various processes, Burns has 
obtained spectra which show no trace 
of the debatable line — ^tlms freeing it 
from suspicion. 

Rudnick and Elvey, at the McDonald 
Observatory in Texas, reported on an 
excellent photo-electric light-curve of 
the eclipsing variable fxi Scorpii, This 
pair — long known to be double from 
spectroscopic observations — has a peri- 
od of about a day and a half and consists 
of two stars of about equal ^i*e and 
aomewhat unequal brightness, very close 
to one another. The observations with 


the photometer and spectroscope make 
it possible to determine the actual di- 
ameters of the stars : a preliminary study 
indicates that they arc five or six limes 
as big as the sun. This is no novelty ; but 
the distance of this star is reliably known 
— since it is a member of Kapteyn*s 
great moving cluster — and hence its ac- 
tual brightness can be found. Knowing 
its size, the amount of light emitted per 


s(|uarc mile can be calculated and com- 
pared with the Him, and from this the 
surface temperature can be found. These 
results have not yet been worked out, 
but they soon will be, and when they are 
we shall have a much more trustworthy 
determination of the temperature of a 
star of Class B than any which is at pres- 
ent available. 

From the Yerkes Observatory, Struve 
and van Biesbroeck described a remark- 
ably ingenious spectrograph for study- 
ing the spectra of faint nebulae. Green- 
si ein and Henyey, with this instrument, 
have found that the nebulae near Gamma 
Cygni show the bright forbidden line 
A3727 of oxygen. The star, whose light 
undoubtedly stimulates the nebula to 
shine, is a relatively cool one (Class F8) 
and a typical super-giant. To stir up oxy- 
gen atoms in the nebula to shine as they 
do requires ultra-violet light of much 
shorter wavelength than it had previous- 
ly been supposed such a star could emit, 
but there seems to be no escape from the 
conclusion that it does. There is a good 
deal of other evidence that the cooler 
stars, and notably the siln, send out more 
short-wave radiation than had been sup- 
posed, and it is now up to theoretical in- 


vestigators to find out why and how they 
do. 

On the instrumental side a report was 
presented by our host. Professor Cog- 
shall, of the first observation with a re- 
flecting telescope of unique type. Long 
ago, before the Great War, Schwarz- 
schild had shown by difficult mathemati- 
cal analysis that it was possible to make 
a reflecting telescope which would have 
a wide field of good definition, 
instead of the very limited one 
provided by the ordinary para- 
boloidal mirror. But the difficul- 
ties of construction of the mirrors 
were so great as to deter the most 
courageous. The curves defining 
these forms were of the fourth 
degree, and it was a hard job to 
figure the glass to the proper 
shape, and test it to be sure that 
this had been attained. Cogshall, 
working alone, and with limited 
financial resources behind him, 
computed the curves for a 24- 
inch reflector, and ground and 
polished the mirrors himself. 
The mounting shown in our il- 
lustration was constructed, and 
a modest new observatory erect- 
ed to house it. Last week, its de- 
signer had the pleasure of show- 
ing to the Society some of the 
first photographs taken with this 
instrument — which, to this day, 
is the only example of this theor- 
etically very important and 
promising type. The adjustments 
of such an instrument are un- 
usually intricate and delicate, 
and the finishing touches have 
not yet been made; hut, even so, 
the plates show that a wide field of good 
definition has been attained, far sur- 
passing that of any reflector of the or- 
dinary type. This form of reflecting tele- 
scope, with a concave secondary mirror 
half the diameter of the primary, gives 
good star images over a field four de- 
grees in diameter. The plate holder may 
he seen, about half way between the 
mirrors. 

I AST, but not least, must he recorded 
J the award of the Annie J. Cannon 
Prize to Mrs. Sitterly — formerly Miss 
Charlotte Moore. This prize — establish- 
ed by Miss Cannon from a considerable 
prize which she had herself been award- 
ed — is given every three years by the 
Council of the American Astronomical 
Society to some woman, without regard 
to nationality, who has done distinguish- 
ed work in astronomy. Mrs. Sitterly’s 
work in spectroscopy, especially on the 
sun-spot spectrum and the identification 
of solar lines, has placed her in the front 
rank of workers of this field; and the 
award has met with unanimous approval 
— as did that to Mrs. Gaposohkin three 
years ago. — Bloomington^ Indiana^ /an- 
uary 3, i938. 
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The unique 24 -inch Schwarzschild reflector with its 
builder, Prof. W. A. Cogshall of Indiana University, 
who has been quietly working on it for several years 



China AND Modern Science 


Though the Times Were Ripe in Ancient China’s 
Civilization^ Pure (Hence Practical) Science did 
Not Develop There Because China was too Practical! 

By RUFUS SUTER 

Library of Congrass 


C HINA invented printing from type; 
China invented gun powder; China 
probably invented the marinerV 
compass. 

For centuries the culture of this so- 
called “backward” nation was the equal 
of, and in some respects superior to, 
that of western nations. In number of 
first-class intellects, wealth of dominions, 
political organization, literature, art, 
flood control, and soil conservation, her 
record was enviable. As late as the end 
of the 18th Century even the state of 
public sanitation was probably not 
much different from that of Great Bri- 
tain. Why, then, did not China instead 
of Europe give birth to modern science? 
If we knew the reason we should know 
why the Celestial Empire today is rela- 
tively helpless, whereas countries which 
were still semi-barbarous while she was 
enjoying the fruits of a refined civiliza- 
tion have become world powers. 

One reason why China did not give 
birth to modern science was her civil 
service examination system. Suppose 
that in the first century of the Christian 
era the papacy in Rome had started a 
2000-year career not only as religious 
head of Europe but also as temporal 
master with a strong army to back up 
her will. Imagine then that she had es- 
tablished the history of Herodotus, the 
“Odyssey” of Homer, the moral and po- 
litical writings of Aristotle, and some 
work on sooth-saying, as an authorita- 
tive canon to furnish the side subject- 
matter for education and for the exam- 
inations which were to be the “open 
sesame” to public ofiice. This metaphor 
is not too accurate but it gives an idea 
of what was the actual situation in 
China for approximately 2000 years be- 
fore the decline of the last imperial 
dynasty. The emperors, who were the 
vice-gerents of heaven as well as the 
rulers of men, inculcated through the 
centuries in the minds of their subjects 
the notion that the Classics were ultim- 
ately authoritative. The civil service ex- 
aminations became almost exclusively 
the road to officialdom in the imperial 
capital and in the provinces, and indeed 
were the road to any form of social 
prestige. Dynasties changed but this 
basic policy remained. Thus one may 
readily have a suspicion of why capable 
and ambitious men in the Middle King- 
dom were content to confine themselves 
to the study of “The Book of History,” 
“The Book of Odes,” “The Book of 
Changes,” and the other Confucian Clas- 
sics. There was no economic occasion. 


nor any other sort of practical occasion, 
for investigating natural phenomena for 
their own sake. 

Wider and deeper consideration sug- 
gests another reason why modern sci- 
ence did not emerge natively in China. 
The peculiar set of circumstances which 
occurred in the west before the advent 
of science in the 16th Century did nut 
have any counterpart in the Celestial 
Empire. We may assume, in other words, 
that when science sprang forth fully de- 
veloped in the west, with the new atti- 
tude towards nature of Vesalius, Kep- 
ler, Galileo, Harvey, and the others of 
that unrivalled galaxy of geniuses, this 
growth required just the background 
which historically it had. 

The scientific awakening in Europe 
began as one aspect of a general re- 
action against the unempirical cast of 
thinking of the Middle Ages. Its claims 
were less ambitious than those of the 
schoolmen. It did not seek to fathom the 
attributes of God and the human soul, 
or the divine purpose in creating. It only 
sought to ferret out by careful watch- 
ing, as the skilful mechanic does, how 
things work : the rate of acceleration, for 
example, of a ball rolling down an in- 
clined plane. 

T his increased stress on the impor- 
tance for knowledge of observed fact, 
however, was ndt the whole of the secret 
of the scientific awakening. If science 
was a reaction against the omniscient de- 
ductive structure of the Middle Ages it 
was also the heir of the Middle Ages. 
They bequeathed to it the idea that na- 
ture is orderly, a conviction without 
which science is impossible because in 
its absence observation and experiment 
yield only a miscellany of disjointed bits 
of curious information about things, 
which is what native Chinese natural 
knowledge was. We should not under- 
estimate the number of such items of 
information acquired by the ancient 
Chinese. They developed methods of ex- 
tending the life period of the soil, knew 
the medicinal value of herbs, foretold 
eclipses, measured the length of the 
year with extraordinary accuracy, de- 


vised a primitive seismoscope. Indeed, 
their discoveries and inventions were 
well nigh numberless. But Chinese nat- 
ural knowledge always remained piece- 
meal. It never had the capacity to de- 
velop into an organized whole where 
one discovery would point to others be- 
yond itself and so would eventually per- 
mit a really farsighted, effective control 
of nature on a vast scale. 

That we inherited the conviction of 
the orderliness of nature from our 
mediseval ancestors is seldom realized. 
We think of our forebears as living in 
an orgy of supernaturalism, seeing mira- 
culous, arbitrary interventions of the 
hand of a divine Despot everywhere. 
But, while this may have been true of 
the masses, it certainly does not reflect 
the thought of the learned. That the 
schoolmen reasoned syllogistically alone 
disproves it, for people who reasoned 
syllogistically must have believed that 
the world was arranged according to a 
pattern to which the syllogism would ap- 
ply. The world for our ancestors was a 
network of premises and conclusions. 
Or, to, describe the picture in another 
way, the universe was a lawyer’s brief. 
Whatever may have been the defects of 
this conception it did not err in the direc- 
tion of disregarding the orderliness of 
nature, for orderliness belongs as essen- 
tially to a lawyer’s brief as to a machine 
(the pattern after which the fathers of 
modern science conceived of the uni- 
verse), or as to a set of mathematical 
equations (the picture some of our 
2()th Century scholars entertain of their 
environment ) . 

J’he schoolmen did not originate this 
rigorous legalistic conception of the 
world. They inherited it. For centuries, 
however, they mulled over it, devised 
precise ways of expressing its details in 
technical language, analy^ and synthe- 
sized it, wrangled about it, and split 
hairs to a degree of nicety which to us 
of today seems ridiculous. The result 
was, nevertheless, that the conviction 
of the orderliness of nature was indeli- 
bly imprinted on the cultivated western 
mind. It became instinctive. When Ae 
I6th Century arrived the stage was set 
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^fae {tther« of modem science had 
mereljr to appreciate that the powerful 
and ifficient, indeed the sole effective, 
way of finding the lines of orderliness 
was to observe and experiment. They 
took for granted that the laws were 
there. Every event happened according 
to some law- The puzzle was to discover 
which laws, and this could be done by 
watching. Then, when the laws were un- 
ravelled, there was no end to the pre- 
viously unknown facts and additional 
laws which would be suggested, to the 
predictions which could be made, to the 
information about the past, the invis- 
ible, the imobservably small, and the 
unobservable large, which could be 
gleaned, to the practical applications 
which could be maneuvered, and to the 
development of means of harnessing 
the forces of nature for human use. 

One has no grounds for supposing 
that the Chinese, if they had enjoyed 
the long western training in seeing the 
world as orderly, would not likewise 
have given birth to science. As it was, 
unfortunately, they were not aware that 
beneath the helter-skelter of natural 
phenomena are fixed grooves in which 
all happenings fall if the puzzle is pon- 
dered sufficiently. Hence their observa- 
tions and experiments led nowhere. 

W E now come to a possible third rea- 
son why science did not develop in- 
digenously in the Middle Kingdom. One 
hesitates to mention it because it belongs 
in the realm of the speculative more 
obviously than did the other two rea- 
sons, and it may have no basis in fact. 
If we consider it we should do so with 
reservation. It is associated with a cast 
of mind which in the past was wide- 
spread among the Chinese intelligentsia. 
This cast of mind may have been a result 
of the civil service examination system, 
or it may have been a natural character 
of the Chinese mentality (if such an ex- 
pression means anything, which is 
doubtful since the best psychological 
opinion of today is that no innate dis- 
tinguishing national or racial mental 
traits exist). At any rate, the scholarly 
class among the Chinese in the past, 
and to a remarkable extent in the pres- 
ent, was and is marked by a practical- 
ness of interest which has not character- 
ized the corresponding class in western 
lands since the days of classical Greece 
and Rome. The Chinese scholar was a 
practical, common sense, dignified man. 
He would have been ashamed to roll 
balls down inclined planes merely to 
measure their acceleration accurately, 
as did Galileo. Such an occupation 
would have been childish and not worthy 
of a fully matured human being who 
had belter be concerned with the seri- 
oua problems of statecraft, economic or- 
ganisation, moral training, and history; 
or, if he bad an impractical moment, 
Im might study an ode. 
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Photo Allnarl. Florence 

Galileo Galilei was not **athamed*’ to perform experiments with little halls and 
inclined planes, and then to fight for his findings until they took root and modern 
science grew from them and from him. Giuseppe Bezzuoli’s painting in the 
Museum of Physics and Natural History, Florence, Italy, depicts him at the age 
of about 26 (1590) making his famous experiment at Pisa before the illumineti. 
Two men at the left are ’^settling’* the question by looking it up in Aristotle, 
whose authority was universally regarded as final, whether his a priori reasoning 
agreed with actual experiment or not. Like the Chinese, the Greeks would not 
experiment; only slaves used their hands. This delayed science over 2000 years 


One would imagine that this practical 
bent would have been good soil for the 
development of science in China. Here, 
however, we come face to face with one 
of the paradoxes in the story of man’s 
struggle to master his environment. 
While modern science in the west has 
effected an intensely practical revolution 
in every aspect of life it was not at its 
inception a consciously practical ven- 
ture, nor has it been since in the hands 
of the men who have done most to push 
its frontiers into new territory. When 
Galileo performed his experiments with 
the balls and the inclined planes he was 
not consciously and deliberately creat- 
ing the science of dynamics which was 
destined l(» play a role in the transform- 
ation of an agricultural society into our 
modern industrial civilization with its 
amazing feats of engineering. The same 
may be said of Faraday and Maxwell. 
The innumerable practical applications 
of our knowledge of electricity and 
magnetism were made possible partly 
by their investigations, but they were 
pure scientists interested in electrical 
and magnetic phenomena for their own 
sake. As striking an example of this 
paradox was Roentgen’s discovery of the 
X ray. He was a typical German pro- 
fessor isolated from the world and as 
concentrated on exclusively theoretical 
questions as is Einstein. His discovery, 
nevertheless, has been of as great hu- 
manitarian value as that of anesthetics. 

There is nothing mysterious in this 
circumstance that theoretical inquiries 
have commonly preceded practical ap- 
plications. It is simply that first princi- 
ples are more readily accessible to 
minds not distracted by concern with 
the question of use. It is, curiously, a 
practical disadvantage to the develop- 
ment of a science, palticularly at the 
initial stage, for the explorers to remain 
at the utilitarian level. Once the the- 


oretical principles are laid bare prac- 
tical applications will naturally follow 
without any pressure in that direction 
by the pioneers. To cite an illustration 
which at first glance will seem far- 
fetched: the obvious utilitarian value 
of observing the stars must have been 
in the beginning to predict future hap- 
penings in the body-politic. It was a 
bold man, absurdly impractical and ob- 
livious to public opinion, who at some 
date in our western history made the 
leap from astrology to astronomy, first 
plotted the movements of the heavenly 
bodies just to learn how they move and 
not to discover whether some monarch’s 
reign was to be successful. 

T his degree of iin practicalness never 
occurred among the Chinese intelli- 
gentsia, or if it did it was swiftly sup- 
pressed by the authorities. There was a 
long line of eminent men in the Middle 
Kingdom who werq official court astrol- 
ogers and who made accurate observa- 
tions with excellent instruments of pre- 
cision. They all, however, labored under 
the delusion that the affairs of this world 
are determined by, and to be read in, 
the heavenly bodies. They were too 
practical (or perhaps it was their super- 
iors who were loo practical) to free 
themselves of the ideal of political or 
social utility and to assume a point of 
view which could have permitted the 
evolution of a pure science of astronomy 
capable of begetting practically util- 
isable information. 

An analogous situation frustrated the 
growth of native Chinese mathematics, 
geology, zoology, anatomy, and medicine, 
all of which by the richness of their 
beginnings gave promise of marvelous 
development, but in the end did not 
liberate themselves from the pseudo- 
science — practical, often beneficent in 
its motivation-— of sooth-saying. 









T All motor-car engines have their beginnings in sand. In one 
phase of the foundry procedure oil-treated sand is compressed 
in core boxes and the resultant mold is baked to produce the core. 
The core shown above will be used to shape the inner cylinder walls 
of one of the two eight-cylinder banks of a Cadillac Sixteen engine. 
The other photos on this page show the same engine taking form 


O An aluminum pattern of the bottom of the engine block. A mixture 
“ of sand, clay, and graphite is packed over this, held in place by a 
metal box called a flask. The flask is inverted, the pattern removed, the 
cores are assembled in the cavity, and molten iron it poured into the spaces 

A Motor-Car 
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C Ten multiple-drill machines, marking ten steps in manufacture, 
drill 301 holes in the block for accessories, oil passages, and 
assembly. Blocks are drilled for one function on one side, reversed, 
and the process repeated. In the machine below, holes for valve- 
lifter and valve-guide bearings are being drilled simuluneously 


O Left: The block, 
^ scoured free of sand, 
receives the first touch 
of the milling machine. 
One cutter smooths the 
oil-pan face while two 
side cutters take care of 
the engine support 
brackets. Here, and in 
subsequent operations to 
flnal assembly, the block 
is placed upside down 


A While the block is 
^ in process of manu- 
facture, other motor 
parts are being made 
and machined. A deli- 
cate scale (right) weighs 
sets of pistons, rings, 
pins, and the small end 
only of connecting rods, 
to produce matched sets 
for smooth operation 
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^ Fragments of metal or grime, once en- 
closed in the engine, would ruin the fine 
piece of machinery. In one of the final scries 
of washings, shown below, a cleaning solution 
of boiling kerosene and water is forced under 
high pressure through all of the oil lines 







^ The engine crankshaft, one of the most intricate 
* masses in the unit, must be perfectly balanced. Set 
up as shown above and revolved at high speed, balance 
within O.S inch-ounce is indicated on the oscillograph 
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With the block still upside down, the crankshaft is lowered into position. At the left 
end of the shaft is the clutch and flywheel assembly. After the crankshaft is placed* 
the pistons and rods are inserted from below and the motor pan is attached. Compact- 
ness of the new Sixteen is evident here. The crankshaft is much shorter than 
those designed for use in previous models of the same general engine type 


Takes Form 


By A. P. PECK 

9 Right: The transmission has been fitted and the engine 
has been placed right-side up. The workman is fitting 
into place the various accessories. Counting generators, 
carbureters, and so on, as one part each, the new Sixteen 
has 1627 parts; last year’s Sixteen model had 3271 parts 


1 Betow: The completed motor is tested on the dynamo- 
meter. At full throttle, the dials will register 185 horse- 
power. Essentially, the dynamometer consists of a specially design- 
ed electric generator coupled to the shaft of the engine and acting 
as a load or brake to absorb the power developed. Power output 
of the motor-car engine is then indicated on electric meters 






Camera Engraving 


U NREMITTING research is respon- 
sible for putting within the reach 
of the average person’s pocket- 
book oil cloth, textile and wall paper 
products which were non-existent a few 
years ago. 

You can now purchase oil-cloth sport- 
ing highly complex, multi-color designs 
which reproduce the artists* conceptions 
with absolute fidelity; you can get tex- 
tiles printed to give the appearance of 
furs, and wall papers which have the 
surface look of grained woods or coarse 
weave textiles, all perfect as to detail. 

The means for obtaining this hitherto 
impossible in designs has been photo- 
engraving. All of these products are 
printed from engraved copper rolls and 
it is the substitution of the camera for 
the hand in the application 
of the pattern to the roll that 
has permitted the reproduc- 
tion of intricate detail to 
achieve many phenomenal 
effects. 

The triumph of photo- 
engraving in these three 
fields is more than an ex- 
tension of the long success- 
ful color-process printing of 
paper. Each field has pre- 
sented a different combina- 
tion of problems requiring 
specific solutions. Much has 
had to be forgotten as well 
as learned to make the pro- 
cess work successfully, and 
even now its role is limited 
and supplementary to ex- 
isting processes. Broadly 
speaking, photo-engraving 
is being used in these new 
fields chiefly where the old- 
er processes cannot be used because the 
length of time required to reproduce in- 
tricate detail on the roll by older meth- 
ods would make costs prohibitive, or be- 
cause the human hand is unable to 
execute detail faithfully. 

W HEN mechanization comes to an 
industry, it is expected to replace 
hand work. It usually does. But phot<v 
engraving applied to the production pro- 
cesses of these three products has been 
unable to abolish all hand skill. We 
have, therefore, a situation that is 
unique. We start with the camera which 
is known to register detail with extreme 
accuracy. We apply it in competition 
with the human hand and eye, known 
for their fallibility as well as great skill, 
and expect to see it triumph quickly. 


Photo-Engraving Conquering a New, Difficult 
Field . . . Makes Printing Rolls for Textiles, Wall 
Paper . . . Certain Advantages over Older Methods 

By PHILIP H. SMITH 


After many years of trial and error, it 
fails to conquer completely. This must 
be explained. 

So we have here a progress report — 
the story of beginnings and accomplish- 
ments; when we have surveyed the rec- 
ord we may be able to determine how 
much farther photo-engraving is likely 
to go. Will it ultimately sweep the field ? 
What will it mean to the reduction of 



In the pantograph method of engraving rolk, the operator 
traces the design, diamond points scratch the varnished roll 


production costs? Those who 
are devoting all their energies 
to perfecting the process de- 
clare that wider application 
is only a matter of time and 
closer co-operation between- 
the parties who might benefit. 
But we cannot agree or dis- 
agree until we examine the 
various processes and the 
problems to be faced. 

There are four methods of 
engraving printing rolls-— 
hand, mill and die, panto* 
graph, and photographic* In 
the first method, an outline 
of the pattern to be repro- 
duced is cut on the e0{] 
roll. The hand engraver th 
punches or cuts very 


points, or pins, on the ground surface of 
the roll, which, in turn, carry the color. 
Heavy tones are obtained by cutting 
large pins and vice versa. Multi-color 
work calls for a separate roll for each 
color. However, by allowing the pins 
carrying one color to fall over the pins 
carrying another color, a mixture of the 
two colors can be obtained to create new 
shades. This is the most laborious pro- 
cess and usually the most 
expensive. 

Mill and die engraving is 
much faster. The first step is 
to turn a piece of steel, es- 
pecially prepared, into the 
required diameter, and to 
cut into it a single repeat 
of the pattern to be engrav- 
ed. After cutting the design, 
the steel is hardened by 
heat. It is then placed in a 
machine and the design 
transferred to a steel roll of 
the proper diameter by ap- 
plying extreme pressure, 
thereby raising what is 
called a mill. The mill pre- 
sents just the reverse of the 
die. Then the roll is placed in 
an engraving machine and 
the design is transferred, 
once more under pressure, 
this time to a copper roll. 
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Four rolls print four colors, in register, on oil 
cloth as it turns around this revolving drum 


Pantograph engraving 19 the fastest 
and least expensive process, but its ap- 
plication is limited to a particular type 
of design. Here the design is etched or 
hand cut on a zinc plate on a scale sev- 
eral times larger than the original. This 
plate is put into a pantograph together 
with a copper roll which has been treat- 
ed with an acid-resisting varnish. The 
operator then traces the design as it ap- 
pears on the zinc plate and the diamond 
points of the machine cut through the 
varnish simultaneously in the desired 
number of places, thus exposing the cop- 
per for later etching. 

The photographic process is the new- 
est. It comprises two methods — the 
gravure and the intaglio reverse half- 
tone. The former follows the rotogravure 
process used to print Sunday paper 
supplements. The design is photograph- 
ed, then the negative is used to print onto 
a sensitized carbon tissue which is later 
transferred to the copper roll. The tissue 
must be thoroughly developed and then 
painted to block out any spots not to 
be etched. Finally the roll is placed in a 
bath of acid and the design is etched 
in the various tones appearing in the 
pattern. 

T he intaglio process is similar to 
rotogravure as far as the photogra- 
phy is involved, but instead of the 
amount of color being controlled by 
the depth of the etch, it is governed 
by the size of color-carrying points. 
These points, or pins as they are tech- 
nically termed, are obtained by photo- 
graphing the design through a screen 
(as are the half-tone cuts used in this 
magazine), so that the screen effect is 
etched into the surface of the roll to 
achieve, in effect, countless raised 
points. Pin size is controlled by screen 
size. 

Both processes feature photographic 
separation of color. Thus a separate roll 
is produced for each of the primary 
colors. Then, in the printing process, 
when the colors are applied in their 


correct order, intricate pat- 
terns in soft shades can be 
produced on the material. 

The photographic process- 
es in the textile industry in- 
volve much secrecy. Each 
engraver has developed par- 
ticular skills through long 
experience. Most of these 
jealously guarded secrets 
have to do with transfer of 
the design to the roll and 
cannot be revealed here. 

Oil-cloth has been men- 
tioned first among the indus- 
tries using the photographi- 
cally produced roll because 
adoption is most widespread 
and perhaps most successful. 
Commercial, economic, and 
technical conditions combine 
to make it most practical and 
it is here that the intaglio 
half-tone process is being 
used. The surface of the ma- 
terial and the cellulose ace- 
tate lacquers with which it 
is printed can be handled 
excellently. Hitherto, large 
designs with intricate detail 
and shading were too costly to produce, 
and the manufacturer had to be content 
with simple geometric patterns. Even 
now, the latter type of design can be 
produced more cheaply with the panto- 
graph method if there is no color grada- 
tion. 

The photo-engraver who works in the 
textile field has a wholly different set 
of conditions to meet. The material upon 
which the printing is done, the colors, 
the machinery, and the designs, are 
quite unlike those found in oil-cloth 
manufacture. Here, application of photo- 
engraving began with silks which had 
a smooth surface and a selling price 
high enough to justify the cost of ex- 
perimentation. From silks, the next 
step was to cotton and today more and 
more cotton-printing rolls are being pro- 
duced by the photographic method. 


The camera is used only when de- 
signs are complex and involve a great 
deal of shading. If the pantograph can 
be used for simpler work, it wins on a 
price basis. But there are instances 
where only the photographic process 
produces the desired results. If you 
have seen fabrics which give the effect 
of furs, you have seen the best possible 
example. No human hand could ever 
engrave the intricate detail of fur tex- 
ture. 

Multi-color work is done with the 
new process quite successfully, but the 
best results are obtained when the de- 
sign bases on the three primary colors. 
When rolls are made with definite color 
use in mind, the colors cannot be 
switched satisfactorily and for that rea- 
son hand-engraved rolls are often pre- 
ferred, simply because more rolls are 
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Part of design for a roU» reproduced at twice the original size to show versatility 
of photo-engraving. Gradations of tone are obtained by dots and a variety of lines 


us«d. In other words, the photo-engraver 
tries to achieve, with few rolls, the same 
effects that heretofore have been creat- 
ed with many hand-made rolls. 

The engraver who W(»rks in the tex- 
tile field, unlike the man who produces 
for oil cloth, has a material into which 
the colors must strike fairly deeply. 
The colors, too, vary in that chemicals 
are used which, in the printing, develop 
into color only after passage through 
chemical solutions. 

I N the third field, that of wall paper, 
photo-engraving has made least prog- 
ress and for several good reasons which 
do not necessarily cast any reflections on 
the process. Only about 10 percent of 
wall papers are engraved. This means 
that the volume of business is not 
sufficient to warrant the cost of exten- 
sive experimental work. Nor is the de- 
mand for wall papers such that designs 
of the character best produced by 
photography have any great field. Wall 
paper has one very fundamental differ- 
ence from either oil-cloth or textiles in 
that it appears before the eye always 
in measured strips which must be iden- 
tical. The camera, which reproduces 
with fidelity, catches all defects as well 
as effects. The slightest discrepancy in 
the process of transferring the design 
to the roll will stand revealed when 
strips are laid side by side to match the 
design. Likewise, if the etching process 
is not uniform over the entire surface, 
the paper will be streaked. 

Intricacy of design and the extent 
of shading is again the deciding point 
in the type of process to be used, with 
the exception that there are certain de- 
signs which can be reproduced only by 
photography. We find these to be wood 

Illuttrations courtesy of Chambers-Storck Co. ; 
Fabrikoid Diviaion. £. I. duPont de Nemoura 4t 
Co. Inc.: Nu-Procaaa Roller Corp.; U. 8. Pin- 
iahing Co.; Wadavi^orth ft Woodman Co, 


grains and textiles where the amount of 
detail would swamp the hand engravei. 

At this point we can begin to draw 
some conclusions regarding the phot(>- 
graphic process in general and as it ap- 
plies in the different fields. 

The first and perhaps most obvious 
conclusion is that photo-engraving is by 
no means a completely mechanized pro- 
cess. Individual skill and artistry has 
not been abolished by the camera; 
what has happened is that the skill of 
the hand engraver has been simply 
transferred to the photo-engraver. In 
unskilled hands, no worthwhile results 
can be achieved. The photo-engraver 
must have the skill of the artist at his 
finger tips and have intimate knowledge 
of design and process. 

Since the engraver is not the designer 
nor the printer, a high degree of co- 
operation must exist between these 
three principal factors; where that has 
l)een brought about the greatest progres.s 
lias been achieved. Designing for the 
photographic process is now a definite 
art with very few skilled practitioners; 
the handling of color and the actual 
printing process have been altered to 
meet the exigencies. 

Probably the greatest conquest by 
the photographic process will be made 
in the oil-cloth field where results al- 
ready point the way. Yet 100 percent 
use is not anticipated. Even photo- 
engravers admit that very often costs 
can be held down by limiting the use 
to backgrounds and combining with 
hand-engraving for full design effect. 
On the other hand, they are quick to 
point to great savings when applied to 
certain designs. If, as it happens, hand 
operations will take three months to 
achieve the same result that can be had 
in three weeks with photography, the 
latter will win even though the roll cost 
might be higher. 


In the textile field, we find style op* 
crating as a major factor. If fashion 
decrees the use of solid color fabrics, 
development of photo-engraving slows; 
but in the main it keeps moving stead- 
ily ahead. Early attempts at introduc- 
tion were costly and unsatisfactory and 
gave the process a black-eye from which 
it has not yet fully recovered. Many 
photo-engravers sprang up who could 
not deliver the goods, but did last long 
enough to create a host of skeptics. Now 
the ill effects are wearing off and more 
developmental work is in progress, look- 
ing to more accurate and inexpensive 
multi-color work. 

Still another set of conditions govern 
the wall-paper field. Here it is a decor- 
ative effect that is sought rather than de- 
tail and it is detail that the camera 
offers. Manufacturers see no over-all ad- 
vantage to be gained from pushing the 
photographic process as long as costs 
exceed that of hand work. They admit, 
however, that much might be achieved 
if designer, engraver, and printer work- 
ed together, but they must first see pos- 
sibilities of increased commercial de- 
mand. 

C riticism Ls lampam in every branch 
of photo-engraving activity. Each 
party looks to tlie other to make the suc- 
cessful contribution when joint enter- 
prise is perhaps the only way to reach the 
goal. But it all sums up to this; mis- 
takes and failures are always obvious 
and invariably aired during the trying 
period of experimentation. It is just an- 
other way of saying that progress is be- 
ing made and that the last word has 
yet to be uttered. Photo-engraving is 
being adopted just as quickly as it does 
a better job, or an equally good job at 
lower cost, and it already has made a 
permanent place for itself. 



Large printing or emboiting roUi 
pretent many operating probXemt 




Aircraft Have Influenced Warship Design 


I NCREASING use of airplanes by navies has forced modifi- 
cations of warship design for more effective use of, and 
protection against, them* In the drawing by the naval authority, 
Dr. Oscar Farkes, are shown some of the developments already 
made* It will be noted that deck space is conserved by British 


practice, shown on H. M. S. Cornwall, of installing a transverse 
catapult, whereas on the U. S. S. New Orleans the catapult 
niust swing in all directions to face the wind. Other innovations 
are the full elevation of the main armament guns, and the 
addition of much armor for deck protection. 
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The Science of 

{In Two Parts — Part Two) 


By SIDNEY J. FRENCH 

AMitUnt Professor of Chemistrv, 
Colgate University, Hsmilton, N Y. 


I N Part I of this series the three im- 
portant factors which govern the 
formation of alloys were consid- 
ered. They had to do with the particular 
pattern of crystal lattice formed by a 
metal, with the number of outpost elec- 
trons belonging to the atom of a given 
metal, and with the relative sizes of the 
atoms. While these are by no means the 
only factors that influence the formation 
of alloys, they are decidedly the most 
important. 

But, before considering alloys them- 
selves, we may well consider the factors 
which distinguish metals rather sharply 
from other substances, the factors which 
permit metals to be flattened into thin 
sheets, bent, or drawn into fine wires 
without crumbling. What property pos- 
sessed by the atom accounts for these 


unusual phenomena? A simple analogy 
will help in answering the question. 
Imagine a flexible box filled with mar- 
bles all of the same size. Now put pres- 
sure on one edge of the box. The whole 
pattern is distorted or warped out of 
shape as the marbles slide and roll over 
one another to take up new positions. 
The serried lines of the original forma- 
tion are skewed into a new alinement; 
but still, each marble maintains its con- 
tacts with its original fellows (Figure 
10 ). 

In a similar manner metal atoms slide 
and slip past one another when pressure 
is put on the metal. By further stretch- 
ing, the metal can be drawn into a wire. 
But the marble analogy falls down in 
one important respect — marbles are held 
together only by the force of gravity 
while atoms have electrons to hold them 
together in a more powerful bond. How- 
ever, if the electrons per atom are few 
in number, the bond, though firm, is not 
rigid, and atoms may slip and slide into 
new positions to distort the crystal struc- 
ture without parting from their neigh- 
bors. And, if the atoms are relatively 
large, the skewing process is more easily 


accomplished. We find, then, that metals 
having large atoms and few outer elec- 
trons per atom are the most malleable 
and ductile, the most easily bent or 
worked, and the softest of the metals. 
And, in addition, they are the best con- 
ductors of heat and electricity. In this 
class come three of our most important 
metals — gold, silver, and copper — fol- 
lowed closely by the useful lead, tin, 
pure iron, and aluminum. 

The slipping of atoms past one an- 
other will take place most readily where 
the distances between atoms are the 


greatest, for it is there that the forces 
holding the atoms in position are the 
smallest. Just as the distances between 
corn plants in a symmetrically planted 
corn field depend upon the particular 
angle of view — on the particular row un- 
der observation — so, too, the distances 
between atoms in a metal crystal lattice 
will vary. (See Figures 2 and 3 of Part 
I.) On the bias, where distances are 
greatest and binding forces weakest, 
skewing will be at a maximum. Here 
lie the so-called slip planes; here it is 
that the first “give” takes place when 
pressure is put on the metal. 

Many of the metab have modified 
crystal lattices in which the atoms are 


closer together in one dimension than 
in another. Such metals have very defi- 
nite slip planes or planes of weakness 
which confer great ductility, malleabil- 
ity, and softness on the metal (Figure 
11 ). 

Perhaps the best example of a sub- 
stance exhibiting marked slip planes is 
to be found, not among the metals, but 
in graphite, a peculiarly crystalline type 
of carbon. Here the tiny unit crystal is 
a hexagon composed of six carbon atoms. 
Within the hexagon are powerful elec- 
tronic forces binding the atoms together 
to give a hard, rigid structure. But be- 
tween adjacent hexagons distances are 
greater and forces weaker. Hence, these 
tiny hexagons slip past one another with 
ease to give the smooth greasy touch 
and apparent softness so familiar in 
graphite (Figure 12). So smoothly do 
these tiny crystals slip past one another 
that graphite finds important uses as a 
lubricant. But graphite is unlike the 
metals in that it lacks the clinging power 
of the metal atoms, the force which still 
ties atoms together even though they be 
warped far out of position. 

T O return again to our marble anal- 
ogy, let us imagine that the marbles 
are now set in glue, so that each marble 
is rigidly attached to its neighbors. Pres- 
sure on one edge of the box results not 
in the even slipping and sliding of mar- 
bles but in irregular breaks between 
various clumps of marbles. Gone now 
is the former flexibility ; in its place we 
have rigidity and brittleness. We have a 
good representation of the brittle metab 
such as chromium, bismuth, or antimony 
which shatter into fragments at the blow 
of a hammer, which break instead of 
bend, which are poor conductors of heat 
and electricity and which cannot be 
machined. These are the metab in which 
the atoms are tied rigidly together by 
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Figure 12 j Illuttradng dip planes, or lines of weakness in crystal bctices where 
the atoms of some metals are farthest apart. These confer ductility and softness 




Figure 10: Illustrating the slipping of metal atoms past one another when 
pressure is put on the metal: the left-hand arrangement changes to the other 
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Alloy Building 

Why Metals Can be Worked . . . Why Graphite is a 
Lubricant ... Why Some Metals are Brittle and Why 
Diamonds are Hard . . .Why Carbon Hardens Steel 


the large number of electrons present 
per atom. There is little chanc.e for dis- 
tortion of the crystal lattice; there are 
few slip planes and little “give.” If 
there are pronounced lines of weakness 
in the crystal structure, the metal, like 
bismuth, will fracture into shiny smooth- 
surfaced angular bits. 

As graphite represents the extreme of 
softness, so the diamond, another form 
of crystalline carbon, represents the ex- 
treme of hardness. The carbon atoms, 
small in size and each with four out- 
post electrons, are held close together 
with powerful and rigid electronic forces 
to produce the hardest crystal known 
to man. 

A S the superstructure of a ship may 
^ be thrown into place quickly, once 
the keel has been laid and the ribs put 
in place, so we can finally fit the dis- 
cussion of alloys over the somewhat 
extensive groundwork of fundamental 
principles. 

We may well consider the simplest ex- 
ample, to start with — the case of two 
ideal metals whose atoms are as nearly 
alike as possible, having similar sizes, 
possessing the same number of outpost 
electrons and crystallizing on the same 
pattern. Of course, there is no such ideal 
case in existence but, like Plato, we can 
visualize Utopia. In essence, we have 
merely painted some white marbles red 
and the change in color does not pre- 
vent the marbles from fitting in their 
former holes. We may mix the red and 


white marbles in any proportions at will 
and they slip into their proper places 
without fuss or delay. So with our two 
ideal metals; the atoms of one may be 
substituted for those of the other in the 
crystal lattice without upsetting the pat- 
tern and without materially altering the 
mean properties of the alloy (Figure 
13). As the average color of the box 
of marbles will depend on the propor- 
tion of reds and whites, so the average 
properties of the ideal alloy 
will depend alone on the 
proportion of each metal 
present and it approaches 
those of the metal whose 
atoms are present in larges! 
number. We have, so to 
speak, a sliding scale the 
limits (»f which on either 
end are the two metals mak- 
ing up the alloy. Such al- 
loys are often termed solid 
solutions. Alloys of gold 
with silver approach this 
ideal state, as do those of 
gold with copper and silver 
with copper. 

Having considered cases 
where there is a maximum 
of similarity between atoms, 
we can turn to cases where there is a 
maximum dissimilarity. Consider two 
metals in which the atoms are far apart 
in size and crystallize in totally different 
patterns. We no longer have the anal- 
ogy of red and white marbles; we are 
dealing with footballs and golf balls. 


Shake these together in a barrel and the 
golf balls soon find their way to the bot- 
tom, leaving the footballs above. So it 
is with such unlike metals; they may 
not mix even when both are melted, 
the lighter one forming a layer over the 
heavier. But, even if they do mix in the 
liquid state, there can be no mixing 
when the alloy solidifies, for a football 
cannot take its place in the golf-ball lat- 
tice nor can a golf ball match up with 
a football. Each metal crystallizes sepa- 
rately on its own lattice pattern with its 
own atoms making up the lattice (Fig- 
ure 14). But if the atoms are thoroughly 
mixed in the liquid state, only a few 
(d one variety will be close enough to- 


gether to form a crystal. Hence, the 
crystals of one metal will not be con- 
tinuous but tiny and intermingled with 
tiny crystals of the other metal. 

These crystals are so tiny and so inter- 
woven that to the eye the alloy appears 
to be the same throughout. But polish- 
ing and etching with acid to dissolve out 
the boundaries between crystals throws 
the tiny units into a relief which be- 
comes clearly evident under the micro- 
scope (Figure 15). 

Such alloys, composed of mixed cry- 
stals of the two metals, are known as 
eutectic alloys when the mixture has the 
right proportions. In general, they are 
quite brittle, breaking easily at the crys- 
tal boundaries. They cannot be worked 
into sheets or wires because the separate 
crystals do not cling together but the 
interweaving of crystal units gives hard- 
ness and rigidity. There can be no con- 
tinuous slip planes, for these are broken 
at the crystal boundary. 

' If an excess proportion of one metal 
is used in the preparation of such alloys. 




Figure 13: The tubstitution of an atom of one 
metal for that of another in a crystal lattice 
causes little distortion, provided the atoms are 
similar (substituted atoms are shown in black) 
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Figure 14: With considerable ditference in atom size and crystal lattice, each 
metal snobbily crystallizes separately and a eutectic type of alloy is thereby formed 


the eutectic alloy will be imbedded in Fahrenheit, forms with lead, bismuth, 
and surrounded by the excess metal, and cadmium, all freezing at higher tem- 
thus providing a soft matrix for tiny peratures, a eutectic alloy freezing at 

crystals of harder alloy. As hard stones 158 degrees. Such an alloy melts in hot 

may be imbedded in asphalt to give a water and is often used in fire sprinkling 
yielding yet durable surface to wear, so systems. If a fifth metal, indium, is add- 
such alloys find valuable uses as bearing ed to the other four, an alloy melting 
metals, the soft matrix metal supplying at 116 degrees or in luke-warm water, 
the necessary elasticity and the em- is obtained. 

bedded alloy the durable contact points. There is one type of alloy which does 

not fit well into the framework we have 

E utectic alloys have another inter- set up, and we cannot pass it by without 

esting property, that of melting or mention. It is the type of alloy known 


eutectic alloys. Between these extremes 
lie the interesting intermediate alloys. 
Suppose we consider two metals whose 
atoms differ somewhat in size but crys- 
tallize on the same pattern and are in 
other respects quite similar. We are now, 
in effect, trying to slip a larger atom into 
a hole in a crystal lattice designed for a 
smaller atom, or vice versa. The fit may 
not be perfect, but it may work within 
limits. We may put a few ostrich eggs 
into an egg crate designed for hen’s eggs 
without destroying the total symmetry 
of the egg containers, but there will be 
awkward bulges in the partitions and 
if the process is continued for long we 
might better reverse the method and 
place hen’s eggs in containers designed 
for ostrich eggs. Only within limits can 
these unlike objects be interchanged. 

S O, too, in crystal lattices of metals, 
larger or smaller atoms may be sub- 
stituted in the lattice within limits. But 
the substitution distorts or strains the 
crystal. It loses its softness, its malle- 
ability and ductility (Figure 16). When 
the distortion has proceeded to the limits 
of strain, there will come an abrupt 
change in the lattice; it may become 


freezing at low temperature. Tin has the 
lowest freezing point of all the common 
metals, yet the eutectic alloy of tin with 
lead freezes considerably below the freez- 
ing point of tin itself. To explain this 
peculiarity, in part at least, we may use 
one more analogy. A football team in 
practise and without opponents can line 
up in formation quickly, but place an 
opposing team on the field and tangled 
masses of opposing players greatly re- 
tard the lining-up process. Some be- 
wildered player may even find himself 
temporarily in the wrong line-up, but he 
is soon ejected. So, in a mixture of 
molten lead and tin, with each atom try- 
ing to find a place in its own line-up as 
the temperature falls toward the freez- 
ing point, there is great confusion and 
retardation of crystal formation. The 
temperature falls considerably below the 
normal freezing point before the atoms 


as an intermetallic compound. Just as 
hydrogen atoms may unite with 
oxygen atoms to form molecules 
of the compound, water, so 
atoms of some metals may 
unite chemically with those 
of other metals to form 
intermetallic com- 
pounds. It is in these 
alloys that the number 
of electrons present 
per atom plays the im- 
portant role. Metals in 
which the atoms have 
but one or two outpost 
electrons unite most 
readily with those in 
which the atoms have 
five or six of these elec- 
trons. This type of un- 
ion tends to destroy, in 
a large measure, the 



can untangle themselves and line up in metallic properties and Figure 15: How the structure of a eutectic alloy ap- 

crystal formation. Then, too, lead atoms such alloys are hard pears when seen under the microscope. Etching 

have some attraction for tin atoms, even and brittle, and con- reveals the tiny crystals of the separate metals in it 


though the two cannot occupy the same duct heat and elcc- 

crystal, and this attraction must be tricity poorly. that of the other metal. With this abrupt 

broken before either metal can crystal- Closely related to such alloys though shift in the lattice comes an equally 
lize. At lower temperatures, the ten- not usually classed as alloys are the abrupt shift in the properties of the 

dency to fall into crystal formation over- compounds formed between certain alloy, thus accounting for the sudden 

comes the attraction between lead and metals and sulfur. Many of these, such changes in the properties of alloys when 

tin atoms. us iron sulfide (fool’s gold) and lead the proportions of the two metals are but 

Eutectic alloys, and in fact, all alloys, sulfide (galena), have a decided metal- slightly altered. We are in effect chang- 

are not necessarily limited to two met- lie luster. But further consideration of ing suddenly from putting ostrich eggs 

als; there may be three, four, or even this vast and lightly explored field into a hen’s egg crate to putting hen’s 

a half dozen metals in the alloy. This, would carry us far beyond this brief eggs into an ostrich’s egg crate, 

of course, leads to very complicated survey of alloys. It is not always the case, however, that 

structures. As the number of metals We have considered two extremes: the crystal structure changes abruptly 

making up a eutectic alloy is increased, those in which the atoms are most simi- from that of the smaller atom to that of 

the freezing point of the alloy is further lar, the solid solutions, and those in the larger or vice versa. There may be 

decreased. Tin, freezing at 456 degrees, which the atoms are most dissimilar, the an intermediate structure which will best 
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Figure 16: Illustrating the kind of distortion caused in crystal lattices when 
larger (left) or smaller (right) atoms of another metal are substituted in them 


accommodate the two sizes of atoms. Or 
there may even be several intermediate 
structures but the change from one to 
the other is an abrupt one. As we add 
more of one rncital to another there may 
first occur a warping or distortion of 
the original lattice followed by an abrupt 
shift to an intermediate structure and 
ending finally in the distorted lattice of 
the added metal. One or more inter- 
metallic compounds may even lie formed 
in the process. These arc the compli- 
cated alloys which still have the mod- 
ern metallurgist scratching lus head and 
wondering if he really knows what 
makes alloys behave as they do. Never- 
theless» daylight is slowly but surely be- 
ginning to .send its diffused rays into 
dark places to reveal nalitre’s princijiles 
in the formation of alloys. 

I N cases where one metal crystallizes 
on one pattern and the second metal 
on another, even though the atoms aie 
similar in size and other charact(;ristics, 
the story is much the same as that just 
related. The crystal structure is warped 
by the addition of the foreign atoms, 
then changes abruptly to an intermediate 
structure or to that of the .second metal 
(Figure 17). Again an abrupt change 
in properties accompanies the change in 
structure. Alloys of nickel with chro- 
mium show such an abrupt change fiom 
the nickel lattice to the chromium lat- 
tice or vice versa. The nickel lattice can 
accommodate, without too great distor- 


tion, large numbers of copper atoms, 
hence the nickel-Uke appearance of 
copper-nickel alloys. 

Since the substitution of any foreign 
metal atom in the lattice of a given metal 
invariably results in some distortion, 
some strain of structure, and some re- 
duction of symmetry and slip planes, 
alloys of a given metal are invariably 
harder and less ductile than the pure 
metal. Puie silver is far loo soft for coin- 
age purposes; it is therefore hardened 
by alloying with copper. 

The haidening effect of a trace of car- 
bon on iron in steel making is note- 
worthy. Less than 1 percent of carbon 
present in iron increases the hardness 
and tensile strength many times over. 
This .striking effect is thought to be due 
to the very small size of the carbon atom, 
which can fit itself into tin* iron crystal 
lattice without disturbing the iron atom 
formation. Instead of substituting for an 
iron atom, it merely slips in between iron 
atoms giving a so-called interstitial lat- 
tice formation (Figure 18). In effect, 
the addition of the carbon atom has 
stretched the lattice slightly, thus pro- 
viding hardness without warping, and 
serves as an extra brace to the crystal, 
thus providing greater tensile strength. 

It would be interesting to know, were 
the evidence available, just how much 
difference there can be in the sizes of 
atoms before substitution in a lattice be- 
comes impossible. With such informa- 
tion at hand we should be able to pre- 


dict whether a certain alloy should be 
of the solid solution or eutectic type. Dr. 
Hume-Rothery has recently studied this 
problem in a long series of experiments. 
His conclusions are that there must be 
less than 14 percent difference in the ra- 
dii of the metal atoms for substitution to 
take place. If the difference is greater, 
there is no substitution in the lattice and 
the eutectic type of alloys can be ex- 
pected. Obviously, the rule would hold 
only where other factors, such as num- 
ber of electrons per atom and type of 
crystal lattice, do not interfere seriously. 
But the study is significant, in that it 
provides some quantitative means of 
predetermining the character of an alloy. 

The principles upon which the forma- 
tion of alloys depend have been touched 
upon but lightly; the details are too 
complex to consider here, and many 
problems remain to be solved. Few 
metals are ever 100 percent pure, and 
a trace of impurity may greatly alter the 
nature of the metal. Furthermore, most 
commercial alloys today contain not two 
but three, four, or more metals. Before 
we can have a complete understanding 
of these complex systems, we shall have 
to go much farther along the road of 
purposeful experiment. But the fact that 
we are beginning to understand even 
the simplest alloys — those composed of 
only two metals — is in itself heartening. 

T he day will undoubtedly come when 
alloy.s can be built to order; when 
specifications can be met by first con- 
sidering the principles involved, then 
building iht; alloy to meet its particular 
requirements. When that day arrives, 
countless new alloys will take their 
places in the industrial world, the home, 
the automobile, the airplane, and the 
train. The business of alloy building will 
have pas.sed from the dark mysteries of 
trial and error technic to the bright 
stage of a true science. The alloy age of 
today is but a feeble ancestor to the 
alloy world to come, and our children 
will smile as they look back on a period 
called by enthusiasts, '‘the age of alloys.” 
{The End) 



Figure 17: Distor- 
tion of a body-cen- 
tred lattice by in- 
troduction of atom 
tending to crystal- 
lize in some differ- 
ent lattice structure 


Figure 18: Intersti- 
tial lattice in which 
a small atom may 
enter the lattice of 
larger atoms with- 
out replacing one 
of the latter nr ma- 
terially disturbing 
the larger lattice 



Electricity Paints A Picture 


. . . And the Picture Tells a Significant Story to 
Research Workers in Many Fields ... Cathode- 
Ray Tube Development Has Made this Possible 

By ALLEN B. DUMONT 


W ITH an electronic beam for its 
brush and a fluorescent screen for 
its canvas, electricity can paint 
images of its own minutest variations, 
its lightning-fast changes, and its most 
complex moods. Devoid of the moving 
parts and inherent inertia of even the 
most delicate meter, the cathode-ray 
tube has become a new and startling 
tool in the hands of scientists, engineers, 
industrialists, and even radio service- 
men, for applications and possibilities 
limited only by their own ingenuity. 

Strangely enough, the cathode-ray 
tube is at once a very old idea and a 
very new application. Its origin dales 
back several decades. Various workers 
in the early electrical art, including 
Edison and Crookes, were aware of 
strange discharges of then unknown 
character in vacuum. But the commer- 
cialization of the cathode-ray tube really 
began with the experiments of J. J. 
Thompson in 1897 when he first discov- 
ered the true nature of the electron, and 
with the helpful work of Braun in the 
same year. 

The usual cathode-ray tube is a fun- 
nel-shaped glass tube, highly evacuated. 
Indeed, the vacuum is so perfect that the 
larger tubes are subjected to such ele- 
vated atmospheric- pressure strains that 
it becomes necessary to resort to glass 
walls as much as % ^ch thick, 


and rounded rather than sharp corners. 
The narrow neck portion of the conven- 
tional cathode-ray tube contains the 
electronic gun and its controls, while the 
chemical coating for the fluorescent 
screen is placed on the inside surface of 
the flared end. 

The electronic gun contains a heated 
cathode which emits a copious flow of 
electrons, a modulating electrode sur- 
rounding the cathode for controlling the 
beam current, a focusing electrode for 
concentrating the beam, and an accel- 
erating electrode which causes the elec- 
trons to be drawn out of the electronic gun 
at such tremendous velocity that they tra- 
verse the entire length of the tube and 
strike the fluorescent screen at the far end. 
The crystals of the fluorescent screen 
become agitated and throw off a bright 
glow at the point of impact. Thus there 
is, in effect, a veritable gun shooting 
a stream of invisible bullets which, upon 
striking a screen, cause a glow. Just a 
bright dot appears on the screen. Vary- 
ing the voltage on the modu- 
lating electrode causes that 
spot to be brighter or dim- 
mer; varying the voltage on 
the focusing electrode causes 
the spot to become smaller or 
larger. But as in the case of 
any gun, it is necessary to be 
able to aim the electronic gun 
— to swing it from left to 
right, and from top to bottom. 
This may be done by means 
of electromagnetic coils plac- 
ed over the neck, on the out- 
side of the tube. Or, what is 
the more common and popu- 
lar method of deflection, de- 
flector plates may be placed 
inside the neck of the tube, 
very close to the cathode 
beam as it passes between 
such plates from cathode to 
screen. Two sets of plates 
are required for vertical and 
horizontal displacement. The 
plates are, of course, at right 
angles to each other. 

Now the beauty of the 
cathode-ray tube is the ab- 


sence of moving parts or mechanical 
operation. Everything is done electrical- 
ly, with the help of fluorescent chem- 
icals. There is no weight or mass or 
inertia to contend with. The cathode-ray 
beam is as light as a light beam; it is 
weightless. It is capable of gyrating with 
lightning-like speed and of responding 
to the slightest variations in the electro- 
static charges placed on its deflecting 
plates. The i dative response of the 
cathode-ray tube and the usual indicat- 
ing meter would be on the same scale 
as the acceleration of today’s 12-cylinder 
automobile compared with the “one- 
lunger” horseless carriage at the turn 
of the century. 

T he fluorescent screen plays a most 
important part. It is to the cathode- 
ray tube what a sketching tablet or 
canvas is to the artist. No amount of 
swinging of that practically invisible 
cathode-ray beam could create an image 
unless those fluorescent crystals were 
ready to glow on impact and, what is 
equally important to the case, to con- 
tinue glowing for a longer or shorter 
interval, depending on the use of the 
tube, thereby producing the effect of a 
complete image or pattern rather than 
just a dot of light. The user today has 
the choice of fast or slow fade-out of 
the fluorescent image, or so-called “de- 
cay” rale. For photographic purposes, a 
relatively high decay rate is used, while 
for television’s images, a slower decay 
rale to reduce flicker is more desirable. 

A plurality of panel controls have to 
do with the operation of the cathode-ray 
oscillograph. The controls on the left 
side may affect vertical motion of the 
cathode beam, those on the right affect- 
ing horizontal motion. If the left posi- 
tioning control is moved slowly, the 
cathode-ray spot moves up and down 
as a dot. If the positioning control is 
wiggled rapidly, the dot becomes a 
continuous line. By turning the right 
positioning control, the spot can be shift- 
ed horizontally, while a wiggle results 
in a horizontal line. Wiggling the two 
positioning controls produces diagon|d 
lines and even circles. 



Cathodc-rsy tubet in the making. Minot batet, 
the tubet here are undergoing bombardment 
and final exhautt pumping before sealing off 
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The most general use of the cathode* 
ray oscillograph employs displacement 
along the horizontal in proportion to 
time. A device for producing such dis* 
placement is termed a linear sweep cir- 
cuit, and the rate of this sweep can be 
adjusted quite critically to simplify the 
observations being made. 

Reduced to simple terms, and essen- 
tial* for a real understanding of the 
cathode-ray oscillograph, the operation 
is as follows; An electrical input voltage 
proportional to the quantity to be mea- 
sured, either mechanical or electrical, is 
applied at the vertical input terminals. 
Suppose a low-voltage, 60-cycle signal 
is connected to the vertical posts. With 
the “sweep” turned off and only the verti- 
cal amplifier turned on, the input signal 
gives a convenient length vertical line. 



Wave-form of an alternating cur- 
rent is painted electrically on the 
round screen of a cathode-ray tube 


Note that using just one set of deflector 
plates gives just an up and down or 
straight-line image. If now the sweep 
circuit is turned on, the straight line in- 
stantly wiggles into a series of waves. 
These may be quite narrow, steep, 
crowded together. A further adjustment 
of the sweep circuit stretches them out, 
broader, but not so many showing with- 
in the circle of the screen. The sweep 
circuit may be adjusted so that the waves 
glide slowly by, to the left or the right, 
or even stand absolutely still. Even a 
portion of a single wave may be ob- 
tained, greatly magnified, for Critical 
study. With electricity painting its own 
picture* anything which can |>e trans- 
leted into electrical terms can be criti- 
cally stmlied with the oscillograph. 



Until a half-dozen years ago, the 
calhodo-ray tube was a comparative rar- 
ity. Today tens of thousands of cathode- 
ray tubes, ranging in diameter from two 
inches to nine inches, are in daily use. 
Quickly surveying the radio field it is 
found that even the radio serviceman 
with a slim purse now boasts a cathode- 
ray tube oscillograph to aid him in 
tracking down the most persistent radio 
troubles. Radio factory workers use 
cathode-ray tubes for testing and ad- 
justing sets and components. 

I N the more refined cathode-ray tube, 
already available, is the basis for 
[)ractical television reception. With sat- 
isfactory associated equipment, the cath- 
ode-ray beam reproduces the necessary 
pattern of glowing lines to match the 
pick-up scanner at the remote transmit- 
ting studio. A modulating electrode in 
the tube serves to vary the intensity of 
the spot, and this variable intensity, plus 
the sweeping of the dot line-by-line for 
a total of lines representing our 
present scanning standard in America, 
weaves a picture on the screen. 

But the cathode-ray tube does not 
stop with radio and even with early tele- 
vision. Every day, so it seems, new and 
unexpected applications turn up. In the 
field of music, for instance, the resono- 
scopc is a development which is produc- 
ing an entirely new pitch consciousness. 
Here is an instrument which provides 
for the first time a definite standard of 
musical pitch and then tells you how 
near you can approach that pitch with 
your voice or musical instrument. [The 
resonoscope was described on page 105, 
February 1938 Scientific American.— 
Editor.] 

Other human queries are answered by 
the cathode-ray tube. For example, it 
can he used as a highly sensitive electro- 
cardiograph, or heart tester. The slight- 
est tremors can be greatly amplified and 
magnified on the screen, studied and 


photographed. The results of nervous 
disorders and reflexes may he sketched 
on the screen. The electro-encephalo- 
graph provides five simultaneous indica- 
tions of five brain, nerve, or reflex con- 
ditions of a patient on five different 
cathode-ray tubes. It is entirely probable 
that the veracity of witnesses in the fu- 
ture will be decided by the wiggles on 
the cathode-ray screen of a lie detector. 

Because the cathode-ray tube is light- 
ning-fast in its response to the slightest 
electrical variation, it finds no end of 
uses in studying either recurrent or 
transient phenomena. It is used in study- 
ing what is happening in all kinds of 
electrical circuits. Wave forms are trac- 
ed in simple or intricate patterns on the 
greenish fluorescent screen, which keep 
on reproducing themselves so long as 
the electrical phenomena take place. 

In the case of transient phenomena, a 
slow-decay fluorescent screen is used, 
producing a bluish image. A single im- 
pulse of the desired transient phenom- 
enon is fed to the oscillograph. The 
corresponding pattern is instantly trac- 
ed on the screen and remains “frozen” 
in place for a full minute or more, slow- 
ly fading away. Several transient phe- 
nomena can be flashed on the same 
screen, and comparisons made because 
of the slow decay rate. This ability to 
hold patterns is of tremendous import- 
ance in studying such lightning-like 
phenomena as the operation of circuit 
breakers, the breakdown of electrical 
condensers, the action of automobile 
distributors, and so on. 

The cathode-ray tube, in the final 
analysis, is a sort of finger-print expert. 
Everything in this world has character- 
istics peculiar unto itself. If those char- 
acteristics can be reduced to electrical 
terms, then those electrical terms be- 
come the veritable finger prints which 
the cathode-ray tube reproduces for crit- 
ical visual study. Hence its industrial 
applications are practically unlimited. 




THE SCIENTIFIC AMERICAN DIGEST 


6000 Years Hence 

I N our photograph, C. M. Broome, Jr„ 
representative of The American Rolling 
Mill Company (left), presents Dr. Thorn- 
well Jacobs, president of Oglethorpe Uni- 
versity, Atlanta, with a stainless steel plaque 
for the door of the crypt in which compre- 
hensive records of present civilization will 
be preserved in stainless steel containers. 



Presentation of the metal plaque 
that will seal for 6000 years the crypt 


containing civilization’s full record 


The crypt, to be sealed next year, will not 
be opened until 8113. Dr. Jacobs first an- 
nounced this plan in detail in the Novem- 
ber, 1936, issue of Scientific American. 

The plaque, bearing the names of Presi- 
dent Roosevelt, former Governor Talmadge 
of Georgia, and Dr. Jacobs, reads: 

“This crypt contains memorials of the civi- 
lization which existed in the United States 
and in the world at large during the first 
half of the twentieth century. In receptacles 
of stainless steel, in which the air has been 
replaced by inert gases, are encyclopedias, 
histories, scientific works, special editions of 
newspapers, travelogues, travel talks, cin- 
ema reels, models, phonograph records and 
similar materials from which an adequate 
idea of the state and nature of the civiliza- 
tion of 1900 to 1950 can be ascertained. No 
jewels or precious metals are included. 

“We depend upon the laws of the County 
of DeKalb, the Stale of Georgia and the 
Government of the Ignited States, and of 
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their heirs, assigns and successors, and upon 
the sense of sportsmanship of posterity for 
the continued preservation of this vault un- 
til the year 8113 at which time we direct that 
it shall be opened by authorities represent- 
ing the above governmental agencies and 
the administration of Oglethorpe University. 
Until that time, we beg of all persons that 
this sealed door and the contents of the 
crypt within may remain inviolate.” 


CANE 

A TON of sugar cane will yield 
approximately 100 pounds of 
raw sugar and three gallons of rum, 
’-^Industrial and Engineering Chem- 
istry. 


Repelling Rodents 

T O reduce the loss of fall-planted bulbs 
commonly experienced by gardeners 
through the ravages of rats and other ro- 
dents, a new compound with a slight odor 
has been developed. Its odor is not unpleas- 
ant to human beings but drives rodents away 
so that they do not eat parts of bulbs treated 
with it. It is non-toxic and is applied to the 
bulbs before planting in the fall. — D. //. A. 

Explosimeter 

T he M. S. a. Explosimeter, a pocket- 
sized instrument for quickly and easily 
determining the presence of combustible gas 
hazards, has been placed on the market by 
Mine Safety Appliance Co. 

This instrument is designed to meet the 
demand for an instrument that can be car- 
ried about on the job and operated by any 
workman. It shows whether gas concentra- 
tions are within or above the explosive range. 
In size and weight, the Explosimeter com- 
pares with a small folding camera, and can 
be carried either in a pocket or on a shoul- 
der strap. 

By operating a sraaR piston-type pump, 


a sample of the atmosphere to be tested is 
drawn through a length of hose into the 
Explosimeter. Sampling line of practically 
any length may be used, with no lag in the 
indicator reading except the time required 
to draw the sample through the line. 

The gas sample flows over a hot platinum 
wire which forms a part of a balanced elec- 
trical circuit, current for which is provided 
by a small two-cell dry battery. This de- 
tector unit is balanced against the filament 
of a small electric light bulb burning in an 
inert atmosphere. Combustion of gases on 
the hurface of tlic detector filament creates 
an increase in the temperature of the wire 
and consequently an increase in its resis- 
tance, thus causing the electrical circuit to 
be unbalanced. This unbalancing of the cir- 
cuit causes a deflection of the pointer of 
the electrical meter, proportional to the con- 
centration of gas in the atmosphere being 
tested. The concentration of gas may be read 
directly on the meter, which is graduated 
in percent of the lower explosive limit. 

Adjustment of a single knob is all that 
is necessary to prepare the Explosimeter for 
use and to maintain it in operating condi- 
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lion* TKis single control is used to turn the 
instrument on and of!, balance the electrical 
circuit, and indicate the extent to which the 
battery in the instrument has been con- 
sumed. 

Some of the fields in which the Explosi- 
meter is now being used include distilleries, 
public utilities, oil refineries, paint and var- 
nish plants, iron and steel mills, chemical 
by-product plants, and so on. It is especially 
well adapted to use by municipalities for 
investigating fire hazards and gas hazards 
in sewage disposal plants. 


House That Research 
Built 

R evolutionary changes in the de- 

sign and construction of industrial 
buildings through the liberal use of sheet 
iron and steel instead of conventional ma- 
terials were demonstrated in Middletown, 
Ohio, recently by The American Rolling 
Mill Company at the dedication of its new 
research building. 

Dr. Anson Hayes, Armco research direc- 
tor, said the building was erected after 
extensive investigation to prove the practi- 
cability of the use of sheet iron, sheet and 
strip steel, and stainless steel in building 
construction. Six different types of iron, 
steel, and stainless steel were employed. 
There is not a rivet in the entire building, 
the walls being fastened to the structural 
frame with electric welds. 

The extent to which use of new materials 
and the new designs they make possible 
can change building architecture is empha- 
sized in the new laboratory building by the 
elimination of sharp corners which give 
way to graceful arcs. Horizontal bands of 
cream-colored porcelain-enameled sheet iron 
sweep uninterruptedly across 600 linear feet 
of front and side walls, accentuated by 
bright strip-moldings of stainless steel. 
Black porcelain-enameled pilasters separate 
the lighting bays, which are filled in with 
opaque glass block, into which are set steel 
frames to hold the window areas of clear 
glass. 

The interior walls also are of sheet steel, 
highly finished in imitation wood pallerns. 
The building is wrapped in a three-inch 
blanket of insulating material, spread be- 


tween the interior and exterior wail aections. 

A daylight interior is achieved with a roof 
of special saw-tooth design faced with glass 
block. The acoustically-tre^ited roof deck is 
made of galvanized sheet steel, rock, cork, 
and asphalt. A combination system pro- 
vides heat in winter and complete air- 
conditioning in summer. Because of the 
compactness of the welded joints and the 
efficiency of insulation, it is anticipated that 
great economies in heating and cooling will 
be realized. There are approximately 100 
laboratories, offices, conference and recep- 
tion rooms, with ample storage and receiv- 
ing space. 

Engineers say the building is as near 100 
percent fireproof as it is possible to be. It 
was erected by the Austin Company of 
Cleveland. Harold Goetz of Middletown, 
Ohio, was associate architect. 


PLATES 

^HERE is an increasing tendency 
^ to jumble numbers and letters 
together on automobile license 
plates. It is well-known, however, 
that the most legible grouping of 
six-digit license plate numbers 
would be by twos and threes with- 
out an additional letter or two to 
confuse. 


“Natural” Portrait 
Photography 

F iner lenses and faster films long ago 
eliminated the head rack which was 
used by old-time photographers to hold the 
“patient’s” head while his portrait was be- 
ing made. Nevertheless, most portraits still 
fiave a stiffness, a lack of life-like quality 
because posing is still the fashion in most 
photographers' studios. Such is not the case 
when Polyfoto equipment, which comprises 
the adaptation of the candid camera to por- 
trait work of a different kind, is used in the 
studio. 

Polyfoto is a candid camera on wheels. 
Employing all tlie features of fine lens equip- 
ment, automatic shifting of negative sur- 
face, range-finder focusing and precision 



RiaMrch dictated the design of this modem research building 



A few of the 48 exposures made in 
sequence with new Polyfoto camera 


manufacture, it is a specialized patented 
device for making natural portraits of peo- 
ple and pets. Mounted on a movable base 
with rubber-tired wheels, it is operated 
within a studio in conjunction with standard 
lighting equipment and makes 48 different 
exposures of the subject on one small nega- 
tive plate. These liny negatives are “blown 
up” in precision enlarging cameras and the 
finiOied portraits of any desired sizes up to 
three feet square are delivered to the pur- 
chaser. 

Its advantages over conventional methods 
are numerous, but the outstanding one is 
naturalness of pose. Polyfoto operates so 
rapidly and so many exposures are made 
that no sitter is ever asked to hold a pose. 
She is put at ease by the photographer, he 
converses with her, she falls naturally into 
relaxed positions, her expression becomes 
interested, animated, mobile. As these fleet- 
ing expressions come and go he flips a 
handle; each exposure is made instantane- 
ously and the negative is moved automat- 
ically to the next taking position. Exposures 
can be made as rapidly as two per second or 
as slowly as the photographer chooses. 
Every one is under his control. Consequently, 
out of the 48 separate poses at least one 
favorable pirlure is certain to be found. Usu- 
ally there are several. 

These 48 poses are enlarged on a single 
sheet, for the purpose of guiding selections 
for enlargements. 


Milk in Foundry Cores 

A NFvW binder for the sand used in mak- 
ing cores for foundry castings is made 
from the solids of milk of a non-edible 
grade. This binder holds the sand together 
until the metal has solidified but burns off, 
leaving the sand clean for re-use. — />. //. A. 


Highway Killers 

I N a report delivered before the Society 
of Automotive Engineers, Mr. Charles A. 
Hartnett, New York Stale Commissioner of 
Motor Vehicles, expressed the belief that 
“Speed too fast for conditions is the high- 
way’s hungriest killer,” according to the 
Associated Press. He included tabulations 
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of the opinions expressed by 42 members of 
the American Association of Motor Vehicle 
Administrators based upon their personal ex* 
perience and observations. Of these admin- 
istrators — 

Thirty-four believe present brake perfor- 
mance to be satisfactory. 

Tliirty-three said headlights were unsatis- 
factory; 20 favored the three-beam posi- 
tion — city driving, passing, open country. 

Twenty-seven advocated high mounting 
of the tail light. 

Sixteen favored the blinking type of stop 
light; 22, the steady dual stop light. 

None believed cars had insufficient speed. 

Twenty-three opposed use of speed gov- 
ernors; 12 favored them. 

Twenty-nine opposed elimination of run- 
ning boards. 

Thirty-four favored recessing the choke, 
throttle, light switches and ash receivers; 37, 
recessing the lobe rail hardware. 

Nineteen considered the driver’s seat too 
low for adequate visibility; 17 thouglit it 
was not; 26 believed the hood too high. 

Forty-one expressed the \iew that dual 
windshield wipers and some form of de- 
frosting device shoidd be standard equip- 
ment. 

Fourteen felt a radio was distracting to 
the driver; 21 disagreed. 

Mr. Hartnett said he believed a three- 
color speedometer face — green for up to 30 
miles an hour, amber from 31 to 50, and 
red above 50 — “would have a psychological 
effect on the driver.” 


Mock-Ups 

T he mosst careful engineering has gone 
into the construction of the huge Boeing 
Clipper flying boat, and “mock-ups” or dum- 
mies of various parts of the seaplanes were 
built in most elaborate fashion. Made of 
Douglas fir plywood covered with muslin, 
these “mock-ups” were to full scale and in 
complete detail and serve the most useful 
purposes. For example, simulation of the 
pilot’s cockpit enables the designers to test 
out the working of the controls, the con- 


Ahove: Plaster of Parts cast being 
made of clipper-ship hull. From this 
cast will be made dies for drop- 
hammer work. Right: Mock-up of 
pilot’s compartment for studying 
controls and location of instruments 

venience of the instrument board, and so on. 
A pla.ster of Paris cast of the hull shown in 
one of the photographs was used in the 
process of making zinc dies for drop-hammer 
work. The drop hammer and huge hydraulic 
presses are now freely used in aircraft pro- 
duction and have completely displaced the 
bumping out of metal sheets by hand. — A. K. 

Mapping from the 
Stratosphere 

A erial mapping had its birth in the 
. World War, when it was introduced 
as an aid to military reconnaissance. Now 
it has become an aid to innumerable peace- 
time activities. Government agencies utilize 
aerial mapping in studies of flood control, 
soil erosion, crop planning, navigational 
improvements, water power developments, 
highway location, city planning, and other 
important projects. Private industry makes 
use of the art, sometimes termed aerial 


photogrammetry, in the developm^t of 
coal and oil fields, in timber surveys* ^al 
estate planning, water and power distribu- 
tion. Aerial mapping formerly was under- 
taken at relatively small heights; today it 
is venturing almost into the stratosphere, 
for two reasons — the greater the height, the 
greater the area of terrain which may be 
photographed in a given time; second, the 
greater the height the smoother the air and 
the steadier the aircraft, which is, of 
course, a real help in accurate work.. 

To keep pace with the growth of the 
art, and the improvement in technique and 
camera equipment, a special photographic 
airplane has been designed, built, and suc- 
cessfully test-flown by the Abrams Air 
Craft Corporation. The new plane, termed 
the “Explorer,” is illustrated in one of our 
photographs. It differs in appearance from 
more conventional airplanes, because it has 
been designed on a strictly functional basis 
—although no sacrifices in efficiency have 
been made. 

One of the foremost requirements of the 
mapping plane was to give the pilot per- 
fect visibility forward and downward for 
precise location flying. This objective was 
achieved by making the airplane a “pusher” 



and seating pilot and camera-man in a 
glass-enclosed gondola projecting far ahead 
of the wings. The next requirement of very 
rapid climb was achieved by loading the 
wings rather lightly and supercharging the 
engine. Since the camera-man may have a 
long job to do, and accuracy is greatest 
when photographs are taken in a single 
flight, the flying endurance has been made 
large and the “Explorer” is capable of 
eight hours flying at cruising speed. So 
that the crew can be perfectly at ease at 
great altitudes for a long period of time, 
the glass-enclosed gondola has been her- 
metically sealed, and special oxygen equip- 
ment has been provided. Again, so that 
pilot and camera-man may relieve each 
other, dual controls and instruments in full 
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Why Do So Many 



Enroll with the 


AlEXIDDER HilMIlTtX IXXTITETE? 


M ore than 50,000 
presidents and own- 
ers of American business 
concerns have enrolled with 
the Institute for executive 
training. 

Why? 

Because they know that 
organized knowledge of 
business is an essential 
qualification to every responsible executive. 

Because they know that modern business is too big 
to learn by personal experience alone. 

Because they know that the Institute has gathered 
the experience of the most successful business men of 
America and the proved principles and methods of 
thousands of companies; formulated and organized 
this knowledge for their use. 

Because they know that modern business has set new 
standards of executive competence and that the Insti- 
tute training prepares them to meet these standards. 

To Executives and Coming Executives 
The Institute Offers 

ORGANIZED KNOWLEDGE of BUSINESS 

The Institute training is not for Presidents alone— but 
it is planned only for executives and those who are 
determined to become executives. The Institute offers 
the knowledge and training without which no man is 


qualified for executive re- 
sponsibility. 

For more than a quarter- 
century the Institute has 
been preparing men for 
business management, giv- 
ing them the thorough, or- 
ganized knowledge of pro- 
duction, marketing, finance, 
and accounting essential to 
competent administration. Many of those enrolled have 
been ranking executives who recognized their need for 
better equipment; many others have been far-sighted 
men, twenty-five years of age and upward, prepar- 
ing in advance for the opportunities they know will 
come. 

If you belong in either of these two groups the Insti- 
tute offers you the ideas, experience, methods, and 
judgment of the most successful business men of Amer- 
ica, formulated and organized to give you a confident 
mastery of tested, modern business principles and 
practice. 

If you are determined to command a higher place in 
American business life, to qualify fully for executive 
responsibility, to win for yourself financial indepen- 
dence, then you will want to read Forging Ahead in 
Business*’ with its important message to men who 
want to go far in business. A new edition of this fa- 
mous book is ready and we will gladly send you a copy 
free. Just mail the coupon. 



Among the many American business leaders who have 
helped to build the Institute’s Course and Service are: 

C. M. Chester, Chairman, General Foods Corp.; Thomas J, Watson, Presi- 
dent, International Business Machines Carp,; Alfred P. Sloan, Jr., Chair- 
man, General Motors Carp,; Benjamin Rush, Pre\ideni, Insurance Company 
of North America; Frederick W. Pickard, Vice-President, E. I, duPont de 
Nemours & Company, Inc.; Fowler Manning, President, Air-Conditioning 
Division American Radiator Corporation; Robert H. Montgomery, Lybrand, 
Ross Brothers & Montgomery; John G. Lonsdale, President, Mercantile- 
Commerce Bank 6 Trust Co,; Clifton Sluiser, Vice-President, Goodyear 
Tire & tuhher Co,; Samuel W. Reybum. Chairman, Board of Directors, 
Associated Dry Goods Corporation; and many more, 

AiiXANftM MAMliTOil IliiTITUTI, 137 ASTPt PLACI. HIW YORK 
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The camera registers the landing curve of g tran^ort plane 


view of both men are a feature of the in* 
stallation. 

An additional photographic feature is 
■what the construct ora have called a “door 
within a door.” This allows the camera- 
man to sit in his regular seat and, without 
opening the main outer door, to take pic- 
tures at oblique and forward angles. A map- 
ping porthole with a special camera mount 
is provided in the floor of the gondola, and 
the aperture i« hermetically sealed when 
the camera is in place. The interior has been 
made compact to minimize the oxygen sup- 
ply requirements. 

Our readers can judge for themselves of 
the streamlining and general neatness of 
the craft. The pusher arrangement necessi- 
tates the carrying of the tail surfaces on two 
booms. The new type nose-wheel landing 
gear which prevents nosing over and facili- 
tates side wind or drift landings has been 
very logically incorporated in the design. 
The gross weight of the ship, fully loaded 
and equipped, is only 3200 pounds. With a 
Wright R 975-E engine, developing 350 
horsepower at 2100 revolutions per minute, 
and appropriate supercharging, the speed at 
10,000 feet is 200 miles an hour. The service 
ceiling is 21,000 feet, and the initial climb 
is extremely rapid— 1800 feet per minute. 
—A, A. 

Photograph of a Night 
Landing 

W E believe that the accompanying pho- 
tograph of the landing of a United 
Airliner at night is the first of its kind. The 
“candid” camera is rtjgistering a landing at 
the Chicago Municipal Airport after a non- 
stop run from New York. The twin while 
lines cast by the two landing lights on the 
wings of the plane clearly define the path 
followed by the pilot, and show how the 
glide is converted into more or less hori- 
zontal travel a few feel above the ground. 


World’s Largest Naval 
Patrol Bomber 

T he experimental bombing plane, 
XPBS-1, developed and built by Sikor- 
sky Aircraft for the Navy Department, is 
remarkable in many respects, and is a valu- 
able addition to national defense. 

It has enormous range, high speed, and 
the ability to function as an independent 
unit. Further, it will have a bomb load com- 
parable with that of any known land plane. 


Armament will consist of bow, rear, and cen- 
ter gun turrets. 

Among noteworthy features in design are 
a gross weight five or six tons greater than 
in any commercial Sikorsky flying boats, 
and the elimination of bracing structure to 
give a full cantilever high-wing monoplane. 
The design and construction of the huge 
patrol boat required two years and hundreds 
of thousands of man hours in the engineer- 
ing office, the drafting room, and the shop. 
The “mock-up,” a model in wood and fabric 
of the finished article, took six months' 
work in itself. The four twin-row Wasp en- 
gines, incidentally, are of 1050 horsepower 
each. There is no attempt to make the 
XPBS-1 an amphibian, but a beaching gear, 
as shown in the photograph, is carried on 
board to facilitate beaching, docking, or 
ramping. 

What is perhaps most striking in the new 
machine, however, is the further develop- 
ment of facilities which make the flying boat 
as comfortable to live in and as completely 
equipped as a naval surface vessel. Thus, 
a complete radio compartment is installed, 
comparable with that provided in a destroy- 
er. The crew’s quarters include comfortable 
living accommodations, a mechanic’s work- 
shop, galley with electric stove, a water dis- 
tiller, and a dry-ice refrigerator. Hitherto the 
electrical equipment on aircraft has been 
actuated by 12-voit batteries, or by a gen- 
erator driven from the main engines. The 
Sikorsky provides an innovation which may 
be of the utmost practical importance; 
namely, the installation of a complete 110- 
volt electrical system, driven by an auxiliary 
gasoline engine and supplying power for all 
the electrical units such as flap actuators, 
anchor winch, radio, lighting, heating, bomb 
controls, galley, and so on. There are ob- 


vious advantages in lighter weight and great* 
er reliability when a 110-volt generator i« 
substituted for a 12-volt battery. Also, the 
electrical system, since it has an auxiliary 
engine as the prime mover, can continue to 
function even when the main power plant 
is out of commission. Another useful feature, 
recalling surface vessel practice, is the com- 
plete telephone system which makes com- 
munication possible from any point of the 
airplane from the extreme tail to the bow, 
with thousands of feet of electrical wiring 
carried in light conduits and through junc- 
tion boxes. — A. K. 

Inventions in Aircraft 
Radio 

W RITING in Aero Digest, Henry W. 

Roberts makes some valuable sug- 
gestions for inventors and engineers in- 
terested in the field of aircraft radio. He 
describes what he calls “Inevitable Inven- 
tions” and argues that such inventions are 
logical in conception and feasible in execu- 
tion, with the knowledge already available. 
These suggested inventions are; 

An absolute altimeter using radio waves 
transmitted from the aircraft and reflected 
by the ground. Ultra-high-frequency short 
waves would be employed and automatic 
continuous indications of absolute altitude 
would be given by use of a cathode-ray 
tube arrangement. Such a short-wave appar- 
atus would be immune from the vagaries 
of the atmosphere which vitiate the read- 
ings of the barometric type altimeter. There 
are many technical difficulties involved, but 
no impossibility in principle. 

A radio-controlled Gyropilot for commer* 
dal use. Successful radio-controlled flights 
for military purposes have been made in 
half-a-dozen countries, and dozens of radio- 
controlled boats have been constructed by 
radio amateurs. It is theoretically possible 
to navigate an airplane by radio, from take- 
off to landing, by any of the three methods 
of radio navigation — radio range beacons, 
airplane direction finders, or ground-direc- 
tion finders— and to bring the ship to its 
destination without collision with ground 
obstructions or other aircraft. At present 
the density of aircraft traffic does not war- 
rant such complicated mechanization, but 
who knows what will be needed as air 
traffic steadily increases? 

A radio drift indicator might be impro- 
vised by combining the readings of an air- 
craft radio direction finder, capable of bear- 
ing indication in degrees, with the readings 
of the directional gyro. Rudder correction 
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NATIONAL 

INSTITIITION 


Sold! 


More than any other agency, institution, 
organization, or magazine. Scientific 
American has sold the products of all 
industries to the world! 


PnduBtry is built on scientific research, invention, applied science. 
j[For 93 years. Scientific American has described these achievements, 
interpreted them, evaluated them. ^Readers of Scientific American 
know scientific principles, have been sold an understanding of the 
science behind all industry. ^In buying, they rely, not on advertising 
catchwords but on sure knowledge of scientific construction or com- 
position, operation, and efficiency* 


H ence Scientific American is a national-— an international— in- 
stitution, standing alone and unchallenged, for disseminating 
scientific knowledge to a receptive audience, for selling scientific 
principles, for educating its readers to be guided, in buying, only 
by the technical excellence of a product. 


*^HAT is why the Cream of American Iii- 
dustry — nationally noted corporations, cor- 
poration executives, research men, those who 
influence or control the vast purchases of all 
industries — watch Scientific American closely, 
read every issue. Editorial coverage of achieve- 
ments is “high-altitude horizontal,” not “verti- 
cal” as in a trade journal. Each issue not only 


gives the reader usable facts regarding his own 
industry, but also tells him of developments in 
others that may have great significance or use in 
his own. Such facts have inspired new inven- 
tions, discovered new and unthought of uses for 
new developments, shown how enormous sav- 
ings and profits could be made. Innumerable 
letters to the editors arc our evidence. 


SCIENTIFIC AMERICAN— PROMOTER OF PROGRESS 

Its editors probably sold one or more' of your 
products to the world long before the effects of 
your own advertising were /ell— on soon, in 
factf as the products left test tube or laboratory. 

If your product is based on science, has technical excellence, requires specialized selling to 
a selected audience, then complete the selling job our editors have done by using our adver- 
tising pages. Ask us for rates, details, and copy of our publication “BILLIONS IN CAPITAL 
READ SCIENTIFIC AMERICAN”. 

0. D. Munn, Publisher 

Scientific American, 24 West 40th Street, New York City 
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A MAGAZINE 

Full of fho Truth About 

“YOUR HEALTH" 

Most modern people no longer experiment 
with their health and the health of their 
families. Instead of accepting ready made 
advice of questionable value they now use 
authentic sources to keep informed on 
health topics. Such a source is HYGEIA, 
the Health Magazine. It is published by the 
American Medical Association to bring you the straight story about dis- 
ease prevention and keep you posted on health developments. 


Published by the 
American Medical Assn. 


• A new senes of picture pages just started in HYGEIA brings you 
four pages of highlights on some topics of general interest. In February, 
the health talk in pictures is about “Your Skin”. In March, the picUire 
section, “Nurses in the Making”, will tell about the training routine which 
changes an unskilled girl into the doctor’s right hand assistant. 


• Below are listed other features worthy of your attention. If you do 
not subscribe to HYGEIA, why not get a trial subscription and see how 
it measures up to your needs? Use the special offer coupon below. 


IH THE MARCH HYGEIA: 


SKATING 

He floats through the air with the 
greatest of ease — no. you*re wrong. He's 
a figure skater! Stop envying that chap 
who always cuts figure eig^hts right in 
front of your best girl and your weak 
ankles. All ten easy lessons on how to 
waits on ice and do other tricks that 
make skating a thrilling art are rolled 
up into this one illustrated article, 
"Skating," by Dr. Dudley B. Retd. 

BLOW HARD? 

"How should you blow your nose?" 
Silly question isn't it? Yet in a little 
private survey of our own, not one of our 
friends knew the correct wayl As a mat- 
ter of fact, serious results often follow 
the use of improper methods. 

Maybe you’re better than average— ‘but 
why not check up next month by reading 
Dr. Solomon Malls’ article? 

HURT YOUR FINGER? 

Did you ever have an infected finger 
or a boil on the back of your neck’ 
These infections often lead to serious 
poisoning of the blood stream when not 
properly cared for. Stock up mentally 
with preventive measures by reading 
"Infections" by Lois M, Hall, 


"JUST TIRED?" 

Do you sometimes feel tired and worn 
out even though you haven’t been doing 
much physical work? Do you wonder 
about the consequences of startinf^ on a 
party when you are already "dead tired?" 
VouMl find the answers to these and other 
puzzling personal conditions when you 
read Joseph Jastrow*s explanation of 
"Fatigue and Rest’’, part II of his series. 

LIGHT ENOUGH? 

"Oh I can see," is the typical remark of 
those who work under any old light. 
Yet "Better Light— Better Sight" is not 
just a slogan, but a vital factor influenc- 
ing the way you feel alter your day's 
work. Get the opinion of an expert — read 
‘"The Best Light for the Office Worker," 
by Dr. Arthur J. Bedell. 

ALSO: 

Ypur T««tli— -Ltprpiy 
Hport Murmurs In Ckildrun 
Eoting with thu Eskimos 
Food with o Foroign Aceont 
Answoring Chlldron's Quoitlens 



Name 

Address — 

City— State 

8.4.-3‘a8 


would be applied until there was no di- 
vergence between the two. 

Mr. Roberts also outlines new types of 
radio marker beacons with which experi- 
ments are already being made, and sug- 
gests the revival of electromagnetic guide 
cables when flying over particularly dif- 
ficult terrain. 

In spile of the manifold advances already 
achieved in aircraft radio, a fruitful field of 
invention still remains. -A. K. 

Motorized Observation 
Balloons 

C APTIVE balloons have played useful 
wartime roles in observation, in the 
guidance of artillery fire, and in many other 
ways. They have often been shot down, and 
have suffered extensively from their lack of 
mobility. Hence, military opinions both in 
the United States and in European coun- 
tries have veered to favor motorixed observa- 
tion balloons; it is an open secret that 



Kite balloon with motorized fuselage 

motorized balloons have been built for our 
own Army Air Corps, although pictures of 
them are not available. Hence the accom- 
panying sketch of a motorized observation 
balloon exhibited at the “Air Infantry” 
show at Villacouhlay, France, is of consid- 
erable interest. 

It will he noted that the balloon itself 
is rather longer and more streamlined than 
is customary with stationary or kite bal- 
loons. Inflated lobes are still provided at the 
rear for stability, but instead of a simple 
observation basket, there is a suspended air- 
plane type fuselage, with engine and pro- 
peller disposed in the conventional manner. 
No landing gear is provided — there is noth- 
ing Imt a peculiar form of landing skid. 
Since the motorized balloon can rise ver- 
tically or land vertically, wheels are not 
necessary. In fact, the motorized balloon 
comes very close to the combination airplane- 
airship which inventors advocate so fre- 
quently. It is doubtful whether there is any- 
thing to he gained by such a combination, 
however — except in the special fields of 
artillery observation, or possibly in forestry 
patrol and photographic work.— /C, 

Largest Hydraulic 
Press 

A ircraft manufacturers find it more 
^ difficuU than automobile manufactur- 
ers to keep down unit pi*oduction costa be- 
cause they do not build large quantities of 
airplanes of the same type in one year, But 
with the boldness of pioneers they do not 
hesitate to invest in the most advanced and 
most expensive production machinery. ThdA, 
Douglas has purchased from the Hydranlic 
Press Manufacturing Company the World’s 
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large«t hydraulic press— it required nine 
12- wheel flat cars to transport this giant 
piece of machinery from Ohio to California. 
The press stands four stories high, and 
weighs 840,000 pounds, with individual 
parts correspondingly heavy. 

A battery of centrifugal oil pumps, vari- 
able and reversible in delivery, are driven 
by two 150-horsepowcr electric motors. 
These pumps deliver oil under 2500 pounds 




I 





Aluminum alloy parts for airplanes 
are formed in this hydraulic press 

per square incli pressure to the six-fool 
ram, and a total pressing force of 10,(K)0,000 
pounds is the result. Hydraulic pressure is 
directly applied to the press rams without 
intervening valves. Thus there is obtained 
speed, delicacy of control, and complete re- 
versibility. The maximum opening between 
platen and bed is four feet. 

With this press it is possible at the same 
time to shape, form, and punch several un- 
related aircraft parts at a single pressing. 
Three lluuisand different parts, all of 
aluminum alloy, will be pressed with this 
new equipment. Because of the method'^ 
employed, tool costs have been greatly re- 
duced as compared witli conventional tool 
methods,- ->4. K. 

Fighting Deafness in 
THE Air 

W 2 are indebted to Roger Humphreys 
for a first-hand account of a device 
of his own invention which will counteract 
temporary deafness induced by the impact of 
reproduced crashes of radio static when in 
flight. Mr. Humphreys, a pilot himself, has 
found that violent static has affected his 
hearing frequently, although temporarily. 
The original experiments were inspired by 
the fact that there are available, in commer- 
cial form, bone-conduction hearing devices. 
Ordinarily sound waves enter the outer ear, 
strike the ear drum, and are carried by a 
hammer-like device through the middle ear 
to the inner ear where the nerve centers pick 
up the message and transmit it to the brain. 
Tile new device short circuits the ear al- 
together. Sensitive, electrically charged dia- 
phragms are attached on both sides of the 
head over the mastoid bone behind the ear. 
Th^ two diaphragms are held in place by 
a light steel head piece. They may be ap- 
plied with equal success but less conven- 


^ou (3aPi Influence Others 
With Your Thinking ! 


T 'RY it some time. Concentrate in- 
tently upon another person sealed 
in a room with you, without his no- 
ticing it. Observe him gradually be- 
come restless and finally turn and 
look in your direction. Simple^ yet 
it Is a positive demonstration that 
thought generates a mental energy 
which can be projected from your 
mind to the consciousness of another. 
Do you realize how much of your 
success and happiness in life depend 
upon your influencing others? Is it 
not important to you to have others 
understand your point of view ^ to 
be receptive to your proposals? 

Demonstrable Facts 

How many times have you wished 
there were some way you could im- 
press another favorably ^ gef across 
to him or her your ideas? That 
thoughts can be transmitted, received, 
and understood by others is now sci- 
entifically demonstrable. The tales of 
miraculous accomplishments of mind 
by the ancients are now known to be 
fact ^ not fable. TKe method whereby 
these things can he intentionally ^ not 
accidentally, accomplished has been 
a secret long cberished by the Rosi- 
crucians^one of the schools of an- 
cient wisdom existing throughout the 
world. To thousands everywhere, for 
centuries, the Rosicrucians have pri- 


vately taught this nearly-lost art of 
the practical use of mind |>ower. 

This Free Book Points 
Out the Way 

The Rosicrucians (not a religious 
organization) Invite you to explore the 
powers of your mind. Their sensible, 
simple suggestions have caused in- 
telligent men and women to soar to 
new heights of accomplishment. They 
will show you how to use your nat- 
ural forces and talents to do things 
you now think are beyond your abll- 
ity. Use the coupon below and send 
for a copy of the fascinating sealed 
free book, **Tbe Secret Heritage,” 
which explains how you may receive 
this unique wisdom and benefit by its 
application to your daily affairs. 

The ROSICRUaANS 

(AMORC) 


Scribr T. B. G. 

I’lu* Kosirnjdang. AMORC, 

Rosicrucian Park. San Jose, California. 

Kindly send me a free copy of the 
book. 'Tlie Secret Heritage.** 1 am inter- 
ested In learning bow 1 may receive 
instnirtions al>out the full use of my 
natural |xjwers. 
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BUILDING 

24-26 WEST 40TH STREET 

Opposite New York Public Library — ^Facing Bryant Park 

NEW YORK CITY 

OFFICES 

INDIVIDUAL FLOORS 

Available 

NORTH LIGHT • Fresh air • Sunshine 


The maximum in Transportation Facilities. The 
minimum in traffic congestion. The highest type of 
service and tenant opcupancy. Rentals have been ad- 
justed to meet the requirements of today. 

Cross & Brown Company 

Agent 

270 Madison Avenue, N.Y.C. CAledonia 5-7000 



NEW AUT OMATIC ADDER, $3.75 

Makes adding eaoy It's accurate, 
quirk durable and easily oiierated 
t'apacity H columns Kavc lime brain 
and errors. Kfi.lluO pleaaed 
“"•»<*rs Pully Ruaranteed I»rlce 
$3 75 delivered. Agents wanted 
J. M. Caeatt * Co., Dapt. 84, Boa loa. IMfaskwm, CalMonila 


Experimenters — Schools — Field Workers 
An Accurate Balance at a Price Within the Reach of All 




aMSfHMStON 




NEVER BEFORE A BALANCE WITH ALL 
THESE EXCEPTIONAL FEATURES! 

Finest Quality — Made of tested niateriaU. Its 
construction will apjicRl to laboratories desir- 
ing the beat equipment The Bakclitc cup is 
unaffected by practically any substance that 
can ormie in contact with it; the tool steel 
knife edge and agate bearing will give long 
life and accuracy 

Extreme Sensitivity — Weighs to one decimal 
point farther than tne usual low-priced counter 
scales and serves iic.Trly every lalKiratory 


Sensitive to 1/100 gram 
Weighs up to 100 grams 
Compact-— No loose parts 
Modern, durable construction 
Small convenient size 
Handsome streamline design 
Now pertnisfiblc for auxiliary use in 
drug ftorts (N. Y. C. Serial B17*) 

purpose short of precise analysts. The capu 
city of 100 grams is ample for the delicate 
weighings made in the usual course of teach- 
ing, organic synthesis, experimental work, 
compounding, photograithic work, etc. 
Compact-Convenient — Docs not monopedize a 
laboratory table. Placed on the desk of the 
busy tecl^ical executive, it will soon become 
indisiiensable. 

Its small size makes it possible to carry it on 
inspection and testing trips at a aistance 
from the lalxiratory. It is small enough to be 
carried under the arm or in an overcoat. 


Graduated in either the Metric System (grems) or the Apothecary*! System (greins, 
drams and ounces). In ordering, please indicate which of diese you desire. 

BENNETT BALANCE— -$8*00 plus 40c Postage 
TechEditorial Service, 26 West 40 th Street, NewYcrk^N^Y* 


ience on the oheek boniss. Since no i^trlo- 
lions on electric power or appemnee have 
to be studied, the flight ^*Sonotone** h«s been 
designed for great sound volume. 

Flight tests have proved entirely satisfac- 
tory. Mr. Humphreys scU down a four-fold 
objective; 1, to provide means of bearing 
signals in severe static conditions; 2, to 
eliminate the probability of congestion of 
the middle ear with the attendant loss of 
hearing during rapid descents ; 3, to prolong 
the usefulness of a pilot who is growing deaf 
through constant noise punishment; 4, to 
aid pilots in their old age by actually pre- 
venting deafness. No one can question the 
desirability of these objectives. — A(. K. 


FUSES 

^NE utility company spends a 
^ quarter of a million dollars 
yearly replacing residential fuses* 


-Don-t-Snore- 

Device lor snorers and mouth-breathers. 11.00 
postpaid. Satisfaction or money back. 

S. N. THAXLY Co., Washington, D. C. 


Naval Construction 

A lthough this is being written days 
. later than the editorial on Naval Con- 
struction on page 137 of this issue, there 
still is no definite word as to what will be the 
extent of future construction. That we arc 
committed to a definite increase over and 
above the plans of a few months ago is quite 
certain. This increase may reach as high as 
20 percent although until the President, 
Navy officials, and Congress work out the 
details, one guess is as good as another. In 
view, however, of this increased activity it 
is well to review the status of naval build- 
ing in this country as of December 1, 1937, 
the last available complete figures. 

Of the two battleships which are to be 
completed in 1941, the North Carolina was 
laid down at the New York Navy Yard last 
October, while the second one, the 1C asking- 
ton, is to be laid down at a later date at the 
Philadelphia Navy Yard. 

The only aircraft carriers on the present 
schedule are the Enterprise and the ICasp, 
The- hull of the former ship was 96 percent 
complete and the machinery 93 percent com- 
plete on December 1, and it should be com- 
missioned this coming May. The Wasp, hull 
and machinery, was something under 50 
percent complete and it should be finished 
in November of this year. 

One heavy cruiser, the Wichita, was al- 
most three-fourths complete and should be 
ready for commissioning by February, 1939. 

Of the eight light cruisers which were on 
the ways one was finished in January, an- 
other was scheduled for completion in Feb- 
ruary, four others will be completed later 
^this year, and the last two will be commis- 
sioned in 1939. 

Sixteen submarines were scheduled on 
December 1, but of these the keel had not 
been laid for four although some work had 
already been done on their hulls and ma- 
chinery. One of these four is scheduled for 
completion in 1939, and the other three in 
1940. Of the remaining twelve, all in the 
process of construction, six will be com- 
pleted in 1938 and six in 1939. 

Until recently our Navy was sadly in need 
of destroyer flotilla leaders. Four 1850-toii 
destroyers are scheduled for completion this 
yew, one as early as February* 

Smaller destroyers of 1500 tons now scdied- 
uled total 32. Seventeen of these have not 
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yet been Idd down but coueiderable work 
on the iiulls and machinery has been done 
on nine of these and the entire seventeen 
are scheduled for completion in 1939. Four 
of the remaining fifteen now on the ways 
will be completed in 1938 while the final 
eleven^ on some of which the work is rather 
far advanced, will be completed in 1939. 

During the late fall of 1937 the light 
cruiser Philadelphia and the destroyers 
Somer$, Helm, Ralph Talbot, and Jarvis 
were commissioned and delivered. 


Water Resistance of 
Paints 

O ILS used in paint vehicles are useful 
because they exclude air and moisture 
from the protected surface. Recent invest iga« 
tions have shown that both the kind of oil 
used and the drier compounded with it affect 
the rate of penetration of the film by mois- 
ture. Linseed-oil films are more resistant to 
moisture when they contain cobalt driers 
than when lead compoundh are used. The 
reverse is true of tung and oiticica oils 
which lead driers make more resistant to 
moisture than do cobalt cumpouiuls. The 
explanation of this effect is probably in the 
relative importance of polymerization and 
oxidation in the drying of these two differ- 
ent classes of oils. Linseed oil dries largely 
by oxidation, which is promoted by cobalt, 
and tung oil depends principally on poly- 
merization, promoted by lead, to form its 
film8.-D. H. K. 


BERIBERI 


bacteria, muthrooma, 
^ peaa, tomatoaa, beetlea, birda, 
goata, monkeya, rabbita, rata, mice, 
and men have all been ahown ex- 
perimentally to need the beriberi 
vitamin, vitamin Bi. 


Safe Tool Steel 

A nyone who has occasion to do any 
^ hammer drilling or hand chisel cutting 
will realize how impossible it is ordinarily 
to keep the head of the drill from spalling 
or mushrooming under constant impact of 
the striking hammer. From the mushroomed 
head splinters of metal often fly into the 
eyes of the operator or cause jagged cuts. 
An appalling number of accidents are 
chargeable to such flying fragments of steel 
which strike vulnerable parts of the body. 
Another unsatisfactory characteristic of 
ordinary tool steel is the ease with which 
it may be burned under a tempering treat- 
ment. Nowadays it is difficult to find a work- 
man who knows the art of tempering prop- 
erly. 

For the express purpose of putting an end 
to the dangers pointed out above and at the 
same time provide a steel that eliminates 
guess-work and simplifies tool making and 
tempering, research has finally developed a 
product revealing tmique qualities. This new 
steel is Malga, an electric furnace tool steel. 
Because of its low carbon content and in- 
clui^iou of molybdenum, tungsten, silicon, 
and mongonese, Malga non-tempering steel 
forges easily within a broad range of liigh 
tetnperatttres and is hardened simply by re- 
begtlii^ saltnon color and quenching 



T^HERE is only one ^WALDORF** 


lt8 towers, sharply etched against the sky, are modem 
as tomorrow ... yet its tradition of hospitality goes back to a 
grand and spacious age. 

Its glamorous restaurants, favorite gatliering-places of 
metropolitan society, are vibrant with music and gaiety . . . 
while above, its rooms are 8tar*quiet in the night, peaceful as 
the hills of home. 

Its guests include the great ones of a busy world . . . 
and the quiet, unassuming people who make that world go 
'round. 

☆ 

THE WALDORF-ASTORIA 

PARK AVENUE • 49TH TO SOTH STREETS . NEW YORK 
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Sca&s 


Are Dependable, 
Flexible, Aeenrate, 
Fast • • • • 



W HEN obstinate costs appear there 
is a leak! Many a leak appears 
in the bagging operation due to faulty 
handling and weighing equipment, 
lost motion from double operations, 
hand trimming of bags and extra 
check-weighing. 

Stop these production leaks with 
one piece of equipment that does the 

job EXACT WEIGHT Sacking 

Scales. The new models are capable 
of filling, handling and accurately 
weighing any size bag for industrial 
operations .... are built expressly 
for sacking fertilizer, coal, sugar, 
salt, grain, starch, bone meal, aggre- 
gates, fire clays and general free flow- 
ing chemicals .... eliminate the need 
for time-consuming hand trimming, 
increase sack yield from bulk and do 
the work day in and day out with 
any class of labor. 


THE 

EXACT WEIGHT SCALE 
COMPANY 

3200 W. Fifth Av«. Columhvt, Ohio 




Carving salt brick ornaments offers possibilities as a home hobby 


in water. No tempering is required after 
hardening; hence tlie most inexperienced 
mechanic pan easily obtain perfect results. 
Malga is said also to maintain a keen cut* 
ling edge so that it bites into extremely 
hard materials without turning. It does not 
liave a tendency to batter or chip; the dan- 
ger of flying splinters due to mushrooming 
is eliminated. 


Inlays may also be made. This is done 
by filling in the incised depressions or carv- 
ings with du Font’s or LePage’s transparent 
cement having the consistency of putty, and 
then allowing this to set and smoothing off 
the surface with sandpaper. Or these may 
be filled in with cement made of loose salt, 
transparent cement, and dye of any desired 
color. 


TELESCOPE 

TF the earth were flat, a 2004nch 
^ glass telescope reflector would 
permit a man in San Francisco to 
read a sign in New York as clearly 
as the New Yorker reads it from 
across the street. 


Salt Sculpture — 

Another Hobby 

A new hobby, carving in salt, has been 
added to the growing number of home 
hubbies. Sculpture in soap has cut a wide 
figure during the past few years, and now 
comes salt — compressed salt bricks of uni- 
form texture. Incidentally, salt is even less 
expensive than soap. 

L. R. Crosjean, of Watkins Glen, N. Y., 
hit on the hobby, no doubt because of two 
coinciding reasons : he uses tools in mechan- 
ical hobbies of other kinds and he has a 
very “considerable” amount of salt within 
arm’s reach, since he is Manager of the large 
Watkins Glen plant of the International 
Salt Company, Inc. 

What Mr. Grosjean uses in his carving is 
nut natural rock salt but artificial ruck salt 
made by submitting ordinary table salt to 
a pressure of 1000 tons, thus making bricks 
of it. Such bricks are not made especially 
for carving, but are the common product 
s(»ld to ranchers and farmers for stock feed- 
ing. 

The photograph shows how the carving is 
done — by means of a small rotary abrasive 
wheel driven by a high-speed electric motor, 
in this instance the Handee Tool. However, 
the salt may also be carved with ease by 
means of a jack-knife or other common tool. 

Because the calcium chloride in the salt 
has been eliminated, the bricks are not 
hygroscopic and will not draw moisture 
from the air and Become itleky> 


In the photograph, at the center of the 
h'ft-hand group of carved objects, is a 
unique object, a sail saltcellar, no doubt 
the first made by anyone. 

Low Temperatures 
Magnetically 

T EMPEHATLIKES close to absolute zero, 
a point 459 degrees below zero, 
Fahrenheit, and the theoretical low limit of 
cold, will be obtained by means of a power- 
ful electromagnet described by Dr. Francis 
Biller of the Westinghouse Electric and 
Manufacturing Company. 

The magnet will be used to restrain the 
motions of atoms magnetically, Dr. Bitter 
explained. This will produce cold close to 
the absolute aero limit because of the fact 
that heat is nothing more than motion by 
the molecules. At absolute zero molecules 
and atoms have practically stopped vibrat- 
ing. Magnetic restraint of the atoms can thus 
he used to achieve extremely low tempera- 
tures more easily tlian by liquefaction of 
helium. 


Synthetic Maggots 

S uccessful use of maggots in healing 
wounds has led to the synthesis of the 
compound produced by the larvae respon- 
sible for their effectiveness. Known as Allan* 
tuin, this synthetic glyoxyl diureide is com- 
pounded into, a variety of preparations con- 
venient for use in healing wounds of vari- 
ous kinds and in various parts of the body. 
The effect of this material is to cause granu- 
lation of the tissue. — D, H, A. 

Super Special on 
Wheels 

T here are at least 57 varieties of un- 
usual innovations in the remarkdble 
new super-automobile that has just been de- 
signed and built by Rust Heinz, young solon 
of the Pittsburgh House of Heinz. AMltiugb 
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only 23 year» old, he has evolved one of 
the mcwt Htriicing motorcars ever conceived, 
which he calls the “Phantom Corsair.” It 
is distinguished by its unusual provisions 
for safety and comfort at higli speeds. 

Four passengers ride abreast in the front 
seat and two more in the interior rumble 
scat. The interior is lined throughout with 
slab rubber in all places where injury 
might occur to occupants in an accident. 

The car is built with front-wheel drive, 
electric gear shift, four forward speeds, and 
develops a speed of 122 miles per hour with 
a small engine. The wheels are indepen- 
dently sprung and mounted on General- 
made, multi-vaned, Dual- 10 tires, whose 
squeegee action under braking conditions 
provides maximum traction. The hydraulic 
double-action set-type shock abs(»rbers are 
adjustable at the dash and thermostatically- 
controlled air conditioning prijvides either 
heat or cold. 

The “Phantom Corsair” has neither fen- 
ders nor running boards. The scats are 
molded of cast rubber, without springs, and 
the ceiling and interior side-walls are lined 
with cork composition three-quarters of an 
inch thick. There is a layer of sponge rubber 
under all upholstery, while the steel crush- 
board has a two-inch thick rubber cover- 



Below: UItra«modern in deiign and 
conception it the '^Phantom Cortair.” 
Above: A clote-up of the front end, 
showing the louvres and headlights 







ing; everything is sound-proofed and shock- 
proofed. 

All of the glass is bullet-proof for safety, 
is tinted green to prevent glare, and is 
slanted inward toward the top to eliminate 
reflections. The hidden all-wave radio has 
two speakers and the roof doors open simul- 
taneously and automatically with the regu- 
lar doors. 

Young Heinz, educated at Andover and 
Yale, followed naval architecture in New 
York until he dc'signed and developed the 
“Phantom Corsofr” on the West Coast. Pre- 
liminary models were studied in a wind- 
tunnel of his own design. He is now busy 
in Pasadena on several other unusual cars 
that he has been commissioned to build. 

A New Insecticide 

I N the effort to find insecticides which 
leave nt» poisonous residue on the crops 
they protect, many new chemical com- 
pounds have been studied. One of the most 
lecent of these is nicotine thiocyanate. This 
compound, prepared from the nicotine by- 
product of the tobacco industry by reaction 
with ammonium thiocyanate, is definitely 
more stable in use than other nicotine com- 
pounds. Tests with red spiders and with 
aphids have shown it to he effective par- 
ticularly if a wetting agent is included in 
the spray. One of its important advantages 
is that it does not affect foliage nor does 
it leave a toxic residue.- -I). H. K. 

Electricity and Hu- 
man Welfare 

T H().SE engaged in the electric utility 
business have long felt that electricity 
has been the greatest single factor in pro- 
moting prosperity in this country in recent 
decades. Figures recently released by the 
National Industrial Conference Board por- 
tray this relationship in a striking way. 

They show that for the three decades end- 
ing with 1929, the industrial production of 
the nation increased 210 percent. During this 
same period, the power used in industry in- 
creased 331 percent. What this much greater 
use of power has meant to the people of the 
country is indicated by the figures showing 
that while during this 30-year period the 
level of wholesale prices gained 80 percent, 
the hourly earnings of industrial worker^ 
increased by 260 percent, and their real 
wages, measured by what their wages buy, 
increased 100 percent. 

Some further figures recently published by 
the Conference Board show how effective 
utilities have been in recent years in pro- 



FREE TRIAL! 



IMmOVRS YOUR ARRCARANOK tOO% 

^J{,ave that healthy 

TAN 

that Men and Women Admire! 

1 T*S the first impression that counts! Get 
that healthy, vital appearance that opens 
the door to success! Many a man has lost 
his big chance because his appearance didn't “dick" . 
Social as well as business success depends on yotur 
looks .... and the pale, weak, pasty-looking chap 
won’t act to first base. ... 

Now a daily “sun bath" In the privagr of your own 
home will keep you looking like a Million Dollars 
fooling as physically fit ss you looki 


LOOK SUCCESSFUL— SUCCESSFUL! 

■ A good, healthy coat of un has a surprising eff^ 
on your appearance. Salesmen find their sales actually 
increase after they have acquired a real bronze tan! 
And you will become more popular, for women, 
too, admire that healthy outdoor look! 

UNPROVES HEM.TH AS WEU AS APPEARAIICE I 

8 1 Your daily bath with ultra violet rays does 
r more than enhance your appearance. For these 
rays actually help to increase youthful vigor and 
vitality. They tend to stimulate glandular func- 
tions. Ultra violet rays are known to be remarkably 
efficacious in some forms of skin diseases and in 
destroying germ life. Many cases of pimples and 
temporary blemishes have yielded quickly to their 
purifying action. These rays have often been found 
unusual^ effective in cases of listlessness end 
anemis and are an invaluable aid in the treatment 
of rickets. Children have responded rapidly to 
their beneficial results. 

4 TIMES AS POWERFUL AS SUMMER SUNI 

■ Now Hetlth Rsy has made t really high quality, 
genuine carbon-arc sun lamp available at a price 
within the reach of aU-~$7.95. In 15 minutes with 
your Health Ray lamp you can get the equivalent 
ultra-violetradiationofanhour in summer sunshine. 

COMPLETaV GUARANTEED 

S lCompict, convenient, easy to operate. Tested 
y the Electrical Testing Laboratories of New 
York, and fully guaranteed, this lamp will be one 
of the greatest investments you ever made! 

SEND NO MONEYl 
TEST IT AT OUR EXPENSE! 

f | We want you to oxporionco the remarkable bene- 
ts the perfected flEALTH RAY SUN LAMP 
brings. We offer you FREE use for 7 days in your 
own borne ... 7 days work wonders in the way 
you look and feel! Then if you decide to keep it. 
it It yours for the remarkable new low price of 
$7.95. Pay as little as one dollar down payment. 
Health Ray Mfg. Co.» Deep River, Conn. 

INEXPENSIVE HEALTH INSURANCE 
FOR EVERY MEMBER OF YOUR FAMILY 



DON J WAIT' MAIL COUPON NOW! 


HKALTH RAY MPQ. CO.» liie. 
433 Elm Street, Deep River, Conn* 

Send me full details of your special FREE 
TRIAL OFFER on Health Ray^un Lamp. 

Name — 

wriU Mr., Mr* , ur Mi»« 


Gopyrieht m? Hwaith Euy Mfg- Co . Ine. 
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LOMARA 

, POCKET MICROSCOPES 

HANDY • PRCCfSE 

Variouo models 
magnify 
15x to 1410x 

$7.S0 


and up 



For all types 
of research 
work, at home, 
in the labora- 
tory and afield. 

Will serve the 
engmeer, medical 
man, chemist, bio- 
luRist, botanist, etc. 

Scientific instru- 
ments with excellent 
optical system. 

Electric lamp attach- 
ment can be supplied. 

For detailed information address 
Dept. S.A.-3 


C.P.CIoerz American Optical Co. 

Zii EAST 34th STREET NEW YORK 



Special ’37 Rifle Cal 30-06 


assembled, reflniahed and proof tested Used lelected 
barrel, 2t", heat treated receher. proiwriv head spared 
Multable for LeRlon PostH and Uuntlng Lenclh 44", 
Height 0 lha , shipping welnhl 10 lbs. Prico $18 
New catalog , 280 pages for 50 cents. 

New eireular for Se etamp. 

Franole Bannorman Sona, 501 BVay, N. Y. City 


POCKET SLIDE RULE 






A P )with A-B-C-O Beales, Multiplies, dl- 
" ^Ides, sMUures. takes square root, finds 


elrcumferfnce and area of olrcles 6 Inches 
long~-thln ronstruotlon NO W(UH) OK rKLLl - 
LOIP. Fits In vest pocket Herid |1 In cash, money 
order or check ($1 25 Canada and foreign countries) and re- 
ceive slide rule with genuine leather case and instructions. 


Box A-2 
IS E. 26th St 


MANHEIM COMPANY, Inc. 

New York. N. Y. 
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CHICAGO GEAR WORKS 
769-773 W. Jackson IM,, CHICACP.PI. 
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ductng economies. Since the low point of the 
depression in 1933 and up to June, 1937, 
the cost of living has advanced 18.7 percent. 
In this total, the item of food has increased 
30.1 percent and housing is higlier by 3S.7 
percent. In contrast, the cost of fuel and 
light has actually decreased 1.8 percent. 
Departing now from the Conference Board 
figures and using those of the Edison Elec- 
tric Institute, we find that the average rate 
per kilowatt hour for residence electricity 
lias gone down over 18 percent during the 
same four-year period, and that this impres- 
sive showing has been made in spite of the 
fact that the proportion of gross earnings 
paid out in taxes by the electric utilities 
has risen 16 percent. — Charles W. Kellogg, 
in Slone & Webster Bulletin. 


Heart Affliction Seen as 
Cause of One Kind of 
Insanity 

T he old time novelists frequently saw a 
broken heart as a cause for insanity. 
Today a modern scientist traces one form 
of insanity to a physical heart affliction. 
Science Service reports. 

Investigations which seem to link the 
widespread mental disease known as de- 
mentia precox with rheumatic heart disease 
were recently described before the Amer- 
ican Association for the Advancement of 
Science by Dr. Walter L. Bruelsch of the 
Indiana University School of Medicine and 
the Central State Hospital at Indianapolis. 
The hearts and brains of eight out of every 
100 dementia precox victims that Dr. 
Bruetsch was able to examine after death 
showed signs of a chronic rheumatic infec- 
tion, he reported. 

The findings suggest, Dr. Bruetsch said, 
that the large group of mental disorders 
which today go by the name of dementia 
precox will in future turn out to be a num- 
ber of different diseases with different 
causes. 

Dr. Bruetsch*8 findings also suggest that 
the old time novelist who ascribed mental 
disease to emotional upsets was pretty far 
off in his diagnosis. Even modern psychia- 
trists who hold that mental disease is always 
the result of emotional or environmental 
stress are wrong, in Dr. Bruetsch’s opinion. 
Changes in the brain tissue, such as the 
rheumatic condition he found, he indicated, 
may be responsible for mental disease, rather 
than disturbances in the mental activity of 
the brain. 


Eliminating Bovine 
“Milk-itosis” 

T he bovine female is a ruminant with- 
out ability to ruminate (in the mental 
sense). Cow carelessness is nowhere so 
much in evidence as in the complete dis- 
regard for consequences with which the ani- 
mal packs away her food. In the spring a 
cow’s fancy lightly turns to garlic, to wild 
onions. If she had happiness in her soul, as 
Yale’s famed William Lyon Phelps contends, 
the cow must surely have considered the 
irrelevance of dining on garlic. If she had 
ihe public’s welfare at heart, she’d think 
twice, if she could, idmut loading her milk 
with the objectionable odor of otuonty odor<* 
iferous we^, and aitnilar lastyt il ftml- 


smelling morsels, all of which transfer their 
odors to the milk. 

In ihe past, boiling, steaming, or blowing 
air through the milk have been used to re- 
move part of the odor and taste of onions 
and garlic. These methods, however, gen- 
erally make the milk less suitable for sale 
than a newer method which removes all 
odor and taste of onions and garlic. 

The answer to the dairyman’s problem 
was uncovered by the Agricultural Experi- 
ment Station of the University of Tennessee 
at Knoxville. This agency worked on the 
problem of treating the milk so the fat in 
it would give up its odors. Technicians at 
the Station found tliat petroleum white oils 
act as odor removers when applied to milk. 

The Station experimented with a number 
of oils and found that best results are ob- 
tained when 10 percent white oil is added 
to 90 percent milk and agitated rapidly in 
a milk can, bucket, tank, or other suitable 
vessel. Lens than two minutes’ stirring is 
ample. Beating or too severe agitation must 
be avoided as this may cause air bubbles to 
form and interfere with separation of oil 
from the milk. After the oil has been broken 
up into minute particles and dispersed 
throughout the milk, the mixture is per- 
mitted to stand undisturbed until the oil 
and milk separate. The oil rises to the top, 
carrying with it the minute particles of fat 
which contain the offensive odor and taste, 
and is then siphoned off. A comparatively 
small amount of butter fat is lost in this 
way. A faucet at the top of the container 
may be used to draw off the oil or one at 
the bottom to draw off the milk. One treat- 
ment is usually sufficient, though sometimes 
two may be necessary to remove all odor 
and taste. Exceptional cases have occurred 
where milk had to be treated three times. 

An alternate method suggested by the 
Experiment Station for removal of the oil 
calls for the use of a creamery-type strainer 
with a pad of absorbent cotton or several 
thicknesses of cheese-cloth on the surface. 
When the cloth is wet with milk or water, 
only milk will pass through, leaving the oil 
in the strainer. The cloth may be removed 
and the oil squeezed or washed from il. 

To reclaim the while oil, a soda solution 
is suggested which removes the odor-bearing 
materials absorbed by the oil. This process 
is followed by a series of washings in water 
and steaming to free the oil of other foreign 
matter. The oil is then sterilized and may be 
used over again.-— Esso Oilways. 


FIBE FIGHTER 

j^ETHYL bromide, which has 
the advanuge of a much lower 
boiling point, is a far more eflident 
fire extinguishant than the widely 
used carbon tetrachloride. 


Dull Varnishes and 
Enamels 

D IATOMACEOUS earth, composed of 
nearly pure silica, the remains of 
microscopic animals, is now used after ape* 
cial treatment to produce a dull finish ill 
paints and varnishes. The miaiiite par^dl^ 
of silica produce a microscopic ronibeldhi 
of the surface which gives it C 
velvety finish* The advantage of 
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fUtfing agent is that it doe« not reduce the 
life of the film m do waxes and other flatting 
agents previously used* The surface can be 
washed and cleaned in the regular way with- 
out harming the surface or destroying its 
finish. — D* H, K* 


A CAR IS BUILT 

CONSIDERING the time for 
^ mining coal, growing cotton, 
upping rubber trees, shipping vari- 
ous products to and fro, and the 
fact that there are in the modern 
automobile something like 35,000 
individual parts, an executive of the 
Chrysler Corporation says that it is 
ridiculous to speak of one car being 
built every few hours or few days. 
The man-hours would be impossible 
to calculate with any degree of ac- 
curacy but would run to a sizeable 
figure. 


Electric Furnace 
Elements 

I N a brief article in our January issue re- 
garding a new electric furnace element, 
the statement was made that “the element*' 
now in use in electric furnaces cannot reach 
higher temperatures than about 2400 de- 
grees, Fahrenheit. . . This Matemenl 
should have been modified as we later 
learned from Mr. W. S. Evans, of the Globar 
Division of the Carborundum Company. He 
writes us, in part, as follows : 

“The Globar electric heating element, 
which has been manufactured since 1923, 
can attain temperatures up to 3000 degrees, 
Fahrenheit, and in some special elements a 
higher temperature. We have many furnaces 
which operate at a great deal higher furnace 
temperature than 2400 degrees, Fahrenheit.” 


Half of Average American 
Families Eat Third-Rate 
Diet 

M any an American family that would 
not buy second-hand furniture or wear 
second-hand clothes is eating a third-rate 
diet. This is apparent from a survey of typ- 
ical food expenditures made by Dr. Hazel 
K. Stiebcling of the United States Bureau 
of Home Economics which the Bureau has 
published at Washington. 

Size of the family pockethook was not 
the only or perhaps even the chief factor 
responsible for the poor nutritional quality 
of the family’s diet. At every expenditure 
level above 100 dollars per person per year, 
some families were able to provide them- 
selves with very good diets. The reason more 
families do not get good diets is chiefly be- 
cause they do not know how to select the 
moat nourishing foods for the money. 

Aa might be expected, the tables of the 
well-to-do families were more frequently and 
more liberally supplied with milk, butter, 
ogga, gnd green and leafy vegetables. 
Those to classed by nutritionista as the 
’’protective fotMlsV because they protect 
againot aueb sOVioua ills as rickets, beri- 
beri, and scurvy, and also against numerous 
minor degito of ill health and under- 


nutrition. Families spending less than 85 
dollars per year per person for food, as 
might also be expected, obtained very poor 
diets. 

At the median expenditure level, however, 
which is 130 dollars per person per year, 
almost one half were eating a third-rate diet 
and nearly another fifth a very poor diet. 
At this expenditure level a little over one 
fifth of the families had a first-rate diet. 

Three fourths of the families were at the 
100 dollars or more expenditure level but 
less than one sliird of them were selecting 
good diets.— Science Service. 


Increasing Friction 

W ITH the efforts of engineers directed 
toward reducing friction in machines, 
a compound for increasing friction is es- 
pecially interesting. This material is applied 
to rugs to prevent them from slipping on 
polished floors. It is a synthetic powder 
which has a high coefficient of friction yet 
which will not scratch or mar the floor or 
damage the rug. Rugs treated with it are 
easy to pull about but will not move when 
weight is applied. The powder can be read- 
ily removed with a vacuum cleaner when de- 
sired, leaving the rug uninjured. The name 
under which the material is sold is Rug 
Root.-D. //. K. 


Meters 

W IRE but three thousandths of an inch 
in diameter, smaller than the hair 
from one’s head, is flattened between pow- 
erful polished rollers and made into delicate 
springs for light or exposure meters such as 
used by photographers; wire three times as 
small, so fine the human eye can scarcely 
see it, is smoothly wound into liny coils of 
a definite and exact number of turns fur air- 
craft instruments; instrument pivots are 
made with points sharper than the most per- 
fect needle. All this is done in the meter 
and instrument laboratory and workshop 
of General Electric in its West Lynn plant, 
as part of the daily routine which turns out 
4000 or more meters and small measuring in- 
struments per day. 

Meters and other measuring instruments 
are the yardsticks of the electrical industry. 
Their most common use is the accurate in- 
tegration of the flow of electricity into the 
home, but they also perform many other jobs 
equally as important. For example, there are 
now instruments which measure lime more 
accurately than the clock with the long 
sweeping pendulum, which analyze and mea- 
sure color far better than the human eye 
could do, which measure sound, detect and 
measure vibrations, search out strains in 
metals, measure illumination and films of oil 
but one molecule thick, and do dozens of 
other intricate chores where minute measure- 
ments are necessary. 

To assure accuracy in the operation of 
such delicate measuring instruments re- 
quires thousands of small jewels, such as are 
used in balancing the wheels hi a watch. 
These sapphires, some scarcely bigger than 
the head of a pin, are cut with a cuplike 
depression in which sharply pointed steel 
pivots are supported in perfect balance and 
with the least possible friction. These jewels 
are so small they must he handled with 
tweezers; each is inspected for imperfec- 
tions under strong microscopes. - 


ETEAVIfllET 

RAYS 



The complete ’’high pressure” 
quartz mercury arc spectrum is 
available from Hanovia Lamps. 

They are not ’’toys” or ’’gad- 
gets” but really worthwhile pieces 
of equipment, the result of many 
years of intensive study and de- 
velopment in the field of ultra- 
violet radiations. 

Ultraviolet radiations in any 
desired order of intensity. Lamps 
for every purpose. 

SUN LAMPS 
for Home Use 


Scientific Laboratory 
LAMP EQUIPMENT 

• 

Professional 

ULTRAVIOLET LAMPS 

• 

Special Designs for 

Industrial Usage 

• 

Let us send you complete data. 

In writing for information, 
please specify your field of in- 
terest so that we may send 
you the correct details. 

HANOVIA 

CHEM. & MFC. CO. 
Dept. 336-C 
NEWARK. N. J. 
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Think of getting, for only 1 19 . 75 — 
not only a more accurate timepiece, 
but ALSO:- 


1. A STOP WATCH that at the touch of 
a lever checks off the time in seconds 
and fifths of seconds! 

2. A TACHOMfTllt that gives you at a 
glance the exact speed at which any 
moving object is traveling over a 
measured distance! 


3. A TELEMETER which tells the dis- 
tance you are away from any simulta- 
neous source of light and sound! 

WRITTEN GUARANTEE 

Smart, trim and compact, the Pierce 
4-Jn-l Watch is simplicity itself to 
operate. And it*s unconditionally guar- 
anteed against any mechanical defect 
for one full year! See this amazing 
Pierce Watch at any good jeweler or 
sporting goods dealer today. Or write 
for free literature. Dept. S, Pierce 
Watch Co., New York City. 




COUPON-— * — — — — - 
PIERCE WATCH COMPANY, Ine.. Dept. 81 
22 Wwt 48th Ct.. N«w York City 

□ Enclosml in $1M 7r. Plca'^r lend the IMEUrK 
CHKONOtJHAPll. tlu- 4-ln-l-wol<h pontpaJd 

□ Without otdlRallon send full details on the 
riKlU’E CKHONtMlUAl'H. the 4-in- l-^ut(■h 

Name 


Address 

ntT State 












A brsnd new Evinrude • . . 
•maannaly Uaht, handy and 
powarTui. Litarally fiicM 
with blg-valua faaturat in* 
eluding Hamad Hoodad 
Power — Evinruda Co- 
Pilot— Underwater 
Silencing. Starts m- 
itantlyt — spins into 
action with a flick of 
the atartingcord. Runa 
three hours on a tingle 
flu— and coau iaaa than 
3^ an hour to oper- 
ate. Sand for catalog! 
ELTO PAL only $37.S0 
Eko PAL (built by Evinruda) 

weight only 14 pounda> and 

drivaa boata at twice the 

spaed of oars. Eko ACE, 
^7.90— the husky Handi- 
twin, only |I67.90. Bach a 
stand-out value in its claatl 
miCATAUMitl WrtUfor 
less Evinruda and BItn enta- 
loaa. Boat IMractorr and Bont- 
•nd-ifular Bataotar. All fr«a. 
AddrasaKVINKUDB MOTtiHa 
•404 N. mh St.. Milwankaa. 
BMtosa r. o. a. rACTORV 


Making the sharp, pointed instrument 
pivots is another intricate job. A woman, 
sitting before a jeweler's lathe, guides a 
spinning disk of white, translucent stone. 
Back and forth across the face of the stone 
she moves the whirling pivot — a tiny bit of 
special steel, unbelievably hard, mounted in 
aluminum. She examinus the point with a 
magnifying glass. One more touch of the 
stone, and the pivot is sharp — sharper than 
the most perfect needle. It is, in fact, too 
sharp for a bearing. So, with a tool made 
from jasper, she rounds the end. The finished 
I>oint is still sharper than any needle, but 
the end is rounded and its radius is about 
half the diameter of a human hair. 

An operator, armed with tweezers, lifts 
each of the springs mentioned above, slips 
it on a torsion-measuring device, and mea- 
sures the force it will exert. Unerringly, 
this device delects differences in spring 
torque measured, not in inches and ounces, 
hut in much smaller units — millimeters anti 
milligrams. By this classification a spring is 
chosen that exactly fulfills the engineers’ 
specifications. 

Included in this unusual workshop are 
four small rooms. In two, frost covers the 
window panes; the temperatures within are 
4 and 40 degrees below zero, respectively. 
The other two rooms are maintained at the 
torrid temperature of 122 degrees abt)ve 
zero, Fahrenheit, and one of the two is a 
miniature tropical jungle dripping with 
moisture, for the humidity within is ICK) 
percent. In each of these rooms a repre- 
sentative collection of meters and instru- 
ments proves, by withstanding unnatural 
conditions, that every instrument is fit to 
meet ihe severest tests that ordinary service 
can offer. These meters and measuring de- 
vices must also pass a severe vibration test 
before they leave the factory, to assure that 
they will stand up if used in a locomotive 
cab, on an airplane dashboard, or in some 
industrial plant where there may be ex- 
cessive vibration. In other words, these in- 
struments are delicate in the sense that 
they can measure the smallest quantities, 
but rugged in the sense that they can with- 
stand almost any condition to which they 
may be subjected. 

Motor Reversed on 
Fiat “ 500 ” 

O NE of the ingenious methods by means 
of which a large amuunt of passenger 
space is secured in the little Fiat “.500,” 
which is called a miniature big car, is the 
fact that the engine is actually turned end- 
for-end as compared with the usual method 


of mounting. The radiator is at the rear of 
the engine and rests just above the bell 
housing or clutch cover. Not only has a 
great deal of space been saved in this man- 
ner but visibility is increased at the front 
end of ihe car because it is possible to slope 
the hood down over the engine and out of 
the line of vision of the driver. 

Another interesting feature secured in this 
actual reversal in position of the engine is 
the fact that the hood can be hinged at the 
front lower end so that it can be swung 
down out of the way, forward from the top, 
exposing the entire engine to view. 

This re-arrangement of the design of the 
interior of the Fiat “500” coupe brings the 
passengers squarely between the wheels. 
The passenger seals are almost at the exact 
center of the wheelbase which is, of course, 
a factor in easy riding. The drive from the 
transmission, whicli is mounted well forward 
of the dash, is conventional, but since the 
transmission is out of the way of the passen- 
ger compartment there is no hump or tunnel 
in the floor. 

In connection with turning the engine 
end-for-end, the entire power plant is moved 
up ahead of the front axle with the rear end 
of the engine and the radiator being located 
approximately at the center of the front 
wheels. This entirely new arrangement of 
the power plant, as well as of the steering 
gear, transmission, and other drive units, 
permits the car to take care of the space 
needs of two six-footeis without any trouble 
while, at the same time, the compartment 
behind the front seat affords an uniisiially 
great amount of baggage space. 


GENERATORS 

ip IGHT of the world’s largest 
generators are located in the 
power house at Boulder Dam. Each 
of these huge machines contains 
between 27 and 28 tons of copper 
and its alloys. 

Three- Year Study 
OF Fever Therapy 

T he School of Medicine of the University 
of Pittsburgh announced recently the 
appropriation of 50,000 dollars by the West- 
inghouse Electric & Manufacturing Com- 
pany to launch and support a three-year 
program of research in fever therapy. 

The Westinghouse contrihiition was made 
to aid research which may have widespread 
beneficial effects on the health of persons 



Th^ radifltPr is flC the rear of the engine in the Fiat *^500*’ 
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Latest fever therapy equipment for treatment of a variety of ailments 


employed in industry as well as the general 
public. The company will not participate in 
the research beyond making the ronfribu* 
tion that supports it. By agreement, the re- 
sults will be made available to all medical 
authorities for use in improving the public 
health. 

One of the newer fields of medical re- 
search, fever therapy has as its objective the 
artificial duplication of a natural process in 
the treatment of disease. Developing liigh 
body temperatures is ono of nature's meth- 
ods of killing germs. In using fever therapy, 
physicians induce “artificial fever” in pa- 
tients as a treatment for a variety of ail- 
ments. 

The full extent of usefidness of this meth- 
od is at present unknown. Fever therapy 
has been used in treating syphilis and oth- 
er venereal diseases, in the treatment of 
rheumatism and some forms of arthritis. The 
research at the University of Pittsburgh will 
include studies in the use of this method 
not only in these diseases but also as a 
possible method of treating a variety of other 
ailments including the common cold, in- 
fluenza, rheumatic fever, St. Vitus dance, 
some forms of heart diseases, tuberculosis, 
and certain brain disorders, such as en- 
cephalitis. 

The study will provide data on humidity 
and temperature aa it affects the human 
body. This will be of great importance to 
industrial workers and others subjected at 
limes to unusual conditions. It will also 
guide air-conditioning engineers in produc- 
ing “artificial climate” suited to the needs 
of the public. 


Of Small Packages 

N ew containers are meeting special re- 
quireipents in modern marketing and 
not ine least interesting is the single-use 
type of ^f^kage, which is being dpeloped 
for a number of putpt^. 

fieer cans ^gdo « i^etacular entr^ into 
the container once a satisfactory lac- 
quer was found to keep the liquid from 


llic metal. Paper, pulp, and transparent film 
containers for liquids have had less spec- 
tacular success, but certain types seem to 
be making reasonable progress. One large 
oil company is experimenting with an auto- 
mobile oil container which gives the cus- 
tomer a view of the oil, is non-refillable, 
and can he burned up when empty. 

For similar reasons, special single-use 
dispensers have been developed for several 
proprietary articles. In this way, llie serious 
problem of substitution of cheaper, non- 
advertised products is met effectively, A 
well-known hair tonic sold largely to the 
barber trade is now put in a tin lube which 
is destroyed as a container with the first use 
of the contents. 

Twenty-five million single-use tubes for 
as many cups of coffee were made during 
1937 for a well-known brand of soluble cof- 
fee. One of the principal advantages of the 
utilization of single-use containers for cof- 
fee is the prevention of flavor loss on ex- 
posure to air once the container is opened. 
Such air- and moisture-tight single-use con- 
tainers may be adapted for other food prod- 
ucts now sold in larger bulk, wherever the 
quality improvement would be economically 
justified. 

A manufacturer of paints has found an 
application for single-use tubes which may 
be the start of an interesting new develop- 
ment. He sells uncolored or white paint in 
the standard sizes and supplies his dealers 
with tubes of colored pigments in oil. Thus 
the dealer needs to stock only a seventh 
the usual inventory, and, by maintaining a 
large number of colors in the tubes, can 
meet a wide variety of customer demand. 

Single-use containers of all types, from 
miniature bottles to tin envelopes, are being 
used increasingly for dispensing powders, 
liquids, and pastes. One such container, a 
tube hermetically sealed by autogenous 
welding, has recently been awarded a cer- 
tificate for consumer conyenience in the 
American Management Association’s Wolf 
Awards Competition. Such hermetically 
sealed containers make possible the dis- 
pensing of hair tonics, flavoring extracts, 
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U. S. Patents 
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MAIL COUPON 
FOR BIG 48 PAGE 
BOOK AND FREE 
FORM FOR RE- 
CORDING YOUR 
INVENTION ^ 




TXVENTION.tikeevcry- 
* thing else today, is a 
business — ^you must know 
what you are doing. First, 
you must know how to 
obtain patent — then how 
to market your invention. 
Don’t move in the dark — 
get the complete story of 
Patents and the Inventive Field before 
proceeding. 

How To Proceed 

Our FREE 48- Page Book takes you 
from the first step in obtaining patent to 
last step in commercializing your inven- 
tion. Practically everything you need to 
know is in this book — prepared by ex- 
perts with yeais of training in the patent 
field. We have served thousands of in- 
ventors in the United States and we can 
serve you very rcastmably on liberal terms. 


Free Record of Invention-— Mail Coupon 

Don't delay — learn what you must do today 
— Send foi our FREE book, “Patent Guide” 
and FREE “Record of Invention” Blank for 
‘<nlnr.ittinK your invention 
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Registerod Patent Attorneys 

548-G Adami Building. WASHINGTON, D. C. 
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Write • SPEAK* Read 

ANOTHER LANGUAGE 

Give yourself the most precious gift 
of all — a NEW LANGUAGE — or 
endow a dear one with the ability 
to speak, read and understand 

FRENCH • GERMAN 
ITALIAN • SPANISH 

or any of the 23 languages offered by 
the Linguaphone Institute. 

The quick, easy way to acquire native 
accent and perfect fluency at home 
under the greatest language masters. 
Linguaphone Courses are used by Amer- 
ica's foremost actors, singers, writers, 
teachers and thousands of the public. 

Send for FREE Booklet 

LINGUAPHONE INSTITUTE 
20 Rockefeller Center New York City 


Polaroid, jr. 

Makes any micro- Mr m 
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ating field ot in- 
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Packed in ettrective box with initructive 
16 pege booklet on polariution. Check 
or Money Order. 

PPALTZ & lAUER. INC. 
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and even alcoholic beverages, in ^one-^ose** 
quantities. The '*tooth paste cocktail** is on 
the way. The number of applications for 
single-use containers i.s daily increasing^ 
and special packing equipment is being de- 
veloped for even wider application. — Indus- 
trial Bulletin of Arthur D. Little, Inc. 


SAP PRESSURE 

ty^OMATO roots grown as or* 
^ phans^withoul plant bodies— 
have developed under test a pres- 
sure powerful enough to send sap as 
high as California big trees, or 
about 100 pounds per square inch. 


U-V-Ray Hand Lamp 

U LTRA-VIOLET light, which has many 
uses in industry in the examination and 
careful inspection of materials and in crime 
detection and legal work, may now be pro- 
duced by a small and easily portable instru- 
ment. The new lamp, called the Eveready 
Fluoray, is a carbon arc lamp suitable for 
field and laboratory work wherever llS-volt 
current, either alternating or direct, is avail- 
able. The arc is entirely enclosed and ultra- 
violet rays are emitted through a removable 
filler of special glass which transmits ultra 
violet yet screens out all but a trace of tlie 
visible light from the arc. Several other fil- 
ters are available for light of various wave- 
lengths. In addition to being a very powerful 
source of ultra violet, the essentially con- 
tinuous spectrum of the carbon arc assures 
the presence in the light source of all wave- 
lengths to which fluorescent materials re- 
spond. 

The lamp is made into a simple hand in- 
strument as shown in the accompanying 
illustrations and is a sturdy, light-weight 
unit, weighing approximately 2% pounds. 
Operation of the lamp is said to be simple 
and inexpensive. 

This new lamp is of particular value in 
producing fluorescent effects in the exami- 
nation of such materials as minerals, chem- 
icals, oils, drugs, organic subsUnces, and 
food products, where fluorescence is a de- 
termining characteristic of the material it- 
self or where, by means of fluorescence, 


adulterants, Ifick of unifomilty, or non- 
identity of specimens con be detected* h 
is also admirably adapted to the examina- 
tion of documents for evidence of altera- 
tion, forgery or fraud, disclosing chemical 
erasures, differences in ink, and peculiarities 
of paper. It is used to detect invisible writ- 
ing and for many other purposes in the field 
of crime detection. 

Silent Wall Switch 

T he snap of a switch, indicative of 
progress and the adoption of modern 
methods, has finally been superseded as the 
symbol of electric control. After several 
years of development, General Electric’s con- 
struction material division at Bridgeport has 
placed in production a new switch in which 
the contact is silently made and silently 
broken by the movement of mercury. 

More important to eventual users than the 
silent operation is the fact that the new 
switch, small am) compact, has literally noth- 
ing to wear out. There is no spring that can 
lie broken and no blades to hammer them- 





Above: Poruble Ump for U-V ray 
production. Below; The lamp in use 
examining a document for erasures 


By Dr. E. F. ISOHTHRVP 


Autobiographical in form — the 
inventions and reflections of a 
Scientist explaining — Interplane- 
tary Travel — Future space ships 
— the Electric Gun of Tomorrow 
--Life from 1920 to 2,000 A.D. 
A book enjoying fine press no- 
tices; one to receive acclaim in 
the years to come. 
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kigkis Thm lew and timpU parte of 
tha naw iilant wall fwitch in which 
iha contact ai mada hy marcury. Tha 
naw twitch (Mow) it much ttnaUer 
than tha conventional wall twitch 



selves away. Actual switching elements have 
operated more than 65 million times in two 
years in a laboratory life test without failure. 
Some indication of the possible applications 
of the new switch in a single field is given 
by the fact that approximately 15 million 
house switches are purchased in the United 
States every year. 

The actual switching element in the new 
device is the size of a small coat button, com- 
posed of two metal disks scaled with glass, 
completely enclosing the mercury make-aiui- 
hreak of the switch which consists of a tiny 
globule of mercury which completes the 
circuit between two contact points when the 
switch element is rotated hy the conven- 
tional lever. The switch can he installed in 
any standard switch l>ox, and must be 
mounted vertically. 

Salt Dries Turpentine 

T urpentine which ha* been dried by 

passing it through a thick layer of rock 
salt can be successfully packed in iron 
drums. Turpentine made in the ordinary 
way without dehydrating is discolored hy 
the corrosion of iron and hence has always 
been packed in wooden barrels. By using 
this new process for removing traces of 
moisture an economy can he effected in 
shipping turpentine in iron drums, whicli 
are returned after use. — D, H, K, 

For a Future 
Generation 

A scientific experiment which will 

take 200 years to complete is being 
attempted at the University of Notre Dame. 

Six cultures of bacteria, sealed in glass 
teat tubes, have been deposited in the cor- 
nerstone of the new biology building to re- 
main there until the building is tom down. 
According to present building statistics the 
structure should last at least 150 or 200 
yeara. 

The object of the experiment is to deter- 
mine how long this type of microbe can 
exiat eutai4e of bodies. Sealed with the 
teat ttibea ia a atatement typed on linen 
vdiioh reads: 

*^eae cultures are being aeaied June 6, 
1936» They have been taken from the cub 
tute library of die bacteriological labora- 
at dib University of Notre Dame. They 
hose been microacopically and 



have been shown to be in the spore state. 
'J'hey were viable when sealed. 

“To the one that opens them it is sug- 
gested thal they be cullured on the medium 
on whicli they have been grown. The medium 
is veal infusion agar. (Signed) James A. 
Reyniers, head of laboratories of bacte- 
riology.” 

Spores are the resistant form of microbes 
and can withstand extremely high tempera- 
tures. They have been known to exist for 
years without food of any type. Stories have 
been reported of their being found in mum- 
mies taken from old Egyptian tombs, hut 
these reports have never been scientifically 
substantiated. 

Among the six cultures were the germ 
which causes lockjaw, another which for the 
most part is harmless, and one which even- 
tually becomes food for protozoa. 

Aerogels 

T O produce an extreme fluffiness in rela- 
tively heavy materials, water is removed 
from gels, similar to jellies, leaving what 
might be called an air jelly. By this process 
the oxides of silicon, chromium, nickel, and 
aluminum have been made so light that they 
weigh only two to seven pounds per cubic 
fool. These products expose enormous sur- 
face areas per pound of material and are 
hence highly reactive chemically as cata- 
lysts. They arc also excellent heat insulators. 
When added to materials that tend to cake, 
they promote freedom of flow and make 
granulation easy.— D. H. /C. 

A Nut to Crack 

T he following communication was re- 
cently received from one of the readers 
of this magazine in Boone, North Carolina. 
Perhaps other readers who enjoy the ex- 
ercise of their ingenuity and mental re- 
aourcefulness will wish to stop temporarily 
after reading his letter and attempt to de- 
duce the correct answer, which is probably 
the one stated three paragraphs below. In 
advance, we offer the hint that the answer 
is scientific but perhaps not nearly so com- 
plex as might be anticipated, and it is not 
the wilho-the-wisp: 

“There is an odd light down here,” our 
inquirer states, “that appears in the woods 
at night. It is unlike a jack-o-lantem, since 
it seems larger and more transparent. While 
lying in my cabin one night I saw this light 
through the door and about 40 yards up 
the path. Suddenly it took a horizontal di- 
rection and after a few moments it went 
out. Then it came on again. A friend has 
informed me that on another occasion he 
saw a similar light and watched it for a 
half hour while it moved around. At tiniea 
it would rise 30 feet or more in the air and 
come down again, A third person told me 



The question is often asked 
what shall 1 do with my business 
papers? 

I don’t want to throw them 
away as I need them for refer- 
ence. 

Yet in their present state they 
are about as big a nuisance as 
a pile of newspapers. 

Your sheets can be bound neat- 
ly and compactly in the Common 
Sense binder which will hold 
from one sheet to any number up 
to 500. 

Binder is light in weight, and 
no thicker than the bulk of sheets - 
inserted. 

Insertion of sheets takes only a 
few seconds. Binder to hold 
sheets size 11x8^ sent postpaid 
in U. S. for $1.00. Money refunded 
if not satisfied. 

We carry fifty stock sizes, 

Asa L. Shipman’s Sons 

Established 1837 

100 ChcunbsrB St., Naw York 


Tpacts about^H 

PATENTS 

W SELLING INVENTIONS 

I F you have an invention—* or an idea for one— 
you should read our Free Books. They tell 
liijw the patent laws protect you. Why your in- 
vention needs protection. What a registered 
patent attorney can do for you. How to make 
your sketch and description (we send you a free 
Form). Our hooks also tell how some inventors 
have secured financial assistance. 

HOW WE SERVE YOU O iliMM 


Hlnce 189H we have aervcil thou- 
fiHnds of Inventors. Wc nnswor 
yonr nusstlons. Tell ytju whnt tn 
do. Ws put lit yotir dhiKMol a larve utaft 
of aipwrt draft itinon 
■nd mporUiiMd, rofM- 
hirod patent attornrym. 

pouMM^t « iiiinrinum 'flUEHlEE^!^ 

nod oan Mrranao do> 
fomid poyoisnu. Got 
thtt f<i|U about patent# i 


A Many Rloturoa and «*- 
^ nmplm ualca thoM M- 
cKU^Nt cuida booln for ia- 
vitntoro. 


I Rtalittrtd Patant Attomays 

Mate OIRm: jM-C, VIstw BulMliifl 
I Wsslilnoten, 0. C. 

I Send ms free eoplea of your books. "Patent Protection" 
I and "When and How to Sell an Invention". 


I Street and Mo. •. 
I City or Town. . . 
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EYEGLASSES 
EUMINATE GLARE 

B3njoy freedom from road glare while 
driving; avoid snow, sky and water 
glare. Also excellent to reduce Indoor 
glare in home, office, and factory. 

NEW LOW PRICES 

POLAKIZKP Unlit or dark «hjulo fiji brlRht 

ttunllnlii $5.75 

POLARIZED clear for general wear 17.50 

BecaiiRP they poaHesa the property 
of polarizing light they eiiminute 
glare rh no other glasHea can. 

W'ritff for Lltaraturm AS^8 
POLARIZED PRESCRIPTION AND 
HOOKOVERS AVAILABLE 

POLARIZED PRODUCTS CORP. 

WHITESTONE, L.I. NEW VORK 


• WANTED: MANUSCRIPTS 

New York Book PuhllBher respiTtfully soHrlt* 
worth while RianuxcrlptB fur publ lent Ion 

FORTUNY'S, Publiikert, 45 Wnt 45 St. N. Y. C. 




The New 
Gear Driven 

Springfield 


Castings and 
parts 

now available. 


Working Drawing 1()"*12" gear 
driven mount $1.00 

Working Diawing 6"-8" fiiction 
driven mount 50 

Fo^ compht€ list of supplies, mnujt 
kits, eyepieces, etc., la 

DONALD A, PATCH 

36 Crescstit Street Springfield, Vennont 


THE HANDY 

‘ * Jack-of-all-Tools’ ’ 

Yuii RRn do almORt anythinc wltti ih« WHIZ 
KI.M rilK POWER 'l(x)L tharpan knivea 
■ctuoTR. iot4ii. grind MM. liiM. ttiolda, re> 
mav# mat Irom ruU* londera. wood* 

work, iiietala, amoath rough aiirfM«a:| 

Hnwtl atf lURohmary oMtlngs Mnd woodwork:! 
MW ntatola, w<M,d, drill ImiIm in atml. wood; 
atell gloia. poNan motaia, nnd lOUl othnr iote 
— In tlir liomw workahop or rHrt,orv. RtumIv io 


lug HTANbARD MObtCt. with' Normij SpwkJ (uana AO difrwfrot 

a.NWMorMa) only au.tt& HPK.CI At JUMPER!) ^ MOOKI , oombinoaNartngi 
bpaed RiMlHlghHpaodiaonauutAt ^uiwaiOOdlttareuiMtcejaaorioM) only 
PDpP, AfMieaaorv outftt (worth tJ) Includea a»t of drilla. mouatod 
* m<' griujirr aanding diaoa. I'Utling wha«U. mouutwd bruah. 

|K»I whine wbacl KRKb with altiiar outht oHarod NOW Kvwythiuf 
... 7 iraferMKl) oa 10 Day MONEV BACK TIUAL, 


* m<' griujirr aanding diaos. I'Utling wha«U. mouutwd bruah. 

|K»I whine wbacl KRKE with altiiar outht oHarod NOW Evwythiue 
at iitgOatpoM (C 0. U if profarrod) oa 10 Day MONEV BACK TIUAL, 

PARAMOUNT PROD. CO., OepLS.P.48 W.48th6t, N. Y. 


'Electric Eye 


ELECTRIC EYE door 
iilgnal. burglar alarm, 
illumination and ilgn 
rontrol for f aotory, 
ofllre, Kture, Oprr* 
ate adrertUIng 
dleplayii when a 
beam of light U inter- 
rupted by a pasaer*by; 
nmtrol all kinds of ma 

f binary by liebt, open dooM 
aiiUNnatImlly; parform nmaa 
ine MMrWnta inrulaioe pnl 

aiAtable Urm. RteK a pgylAc 
bitainciMi inatoUinc devlM 

Daft. 5L PHOTOBEtU 9$ Wsrrsfi it.. Now York 


that in Tennessee he had followed such a 
light and shot at it upon its near approach 
and that it seemed to fly all into little 
Imparks. What is this light?” 

The aliove description was referred to 
Prof. W. J. Humphreys, meteorological 
physicist of the United States Weather Bu- 
reau and author of a standard text and ref- 
erence book entitled “Physics of the Air,” 
which treats of many unusual atmospheric 
phenomena. Many peculiar phenomena have 
come to the notice of Dr. Humphreys, espe- 
cially as other scientists, when they are 
stumped by such questions, often refer them 
to him as a final court of resort. 

If one has conjectured all sorts of in- 
tricate explanations. Dr. Humphreys’ reply, 
hecau.se of its simplicity, will perhaps en- 
title one to smile after reading the follow- 
ing: 

“The curious, floating, ghostly light, now 
up, then down and round about, presumably 
was nothing other than an owl out hunting. 
His lantern was fox fire obtained by spend- 
ing the day in a decaying hollow tree. When 
he came out at night the fox fire (phos- 
phoresoent fungi) was clinging to his 
feathers, hence the ghostly light that 
bobbed about as the owl himself rose and 
fell in his movements. This same phenome- 
non has been reported as hall lightning 
from another portion of the country.” 

No wonder the poor spook “flew into little 
sparks” when it was shot at! 


SUN HEAT 

'T^HE largest solar water heater in 
^ America was built and installed 
by students at the Punahou School 
in Honolulu. The system covers 308 
square feet of roof area and con- 
tains 1400 feet of copper tubing. 




Fluorescent Chalk 

A FLUORESCENT chalk which glows 
with a strong green light and is visible 
at a distance has been developed recently by 
the Westinghouse Electric and Manufactur- 
ing Company. 

This new material appears and marks like 
ordinary chalk under normal light. It glows 
in the dark when irradiated with ultra-violet 
rays such as from a sunlamp enclosed in a 
black globe. 

Doctors find this chalk useful for jotting 
down memoranda on a blackboard during 
the course of a fluoroscopic examination. It 
also provides a new tool for the lecturer who, 
during the showing of stercopticon or mov- 
ing pictures, wishes to put a visible written . 
message on the blackboard for his audience. 
This novel medium is especially valuable for 
use during the showing of moving pictures 
with sound. 

Dementia Precox — 

New Treatment 

T he medical and psychiatric worlds are 
watching with interest the friendly ri- 
valry which has broken out abroad between 
the insulin-shock treatment and the newer 
metrazol (cardiaaol) therapy of dementia 
preoox, especially since both forms of treat- 
ment have been introduced into this country. 
The insulin treatinenr, introduced by 





ARISTO 
IndRSfrlai 
k TiiiMrt 

I Accurate, iilah* 
■ eRt (jualiiy, 7- 
m tttwals. Antt- 
W magnetic. Dseclln 
r factory time 
sUiiUes. One re- 
volution of 100 
UlvtsioDS in 1 -minute. 
One of our many in- 
dustflal timers. List 
$10,00, fqieclal— 

0III.Y $13-®® 


ARISTO 
WRIST 
CbroMaarapli 

lIlghMt qualUy. 15- 
jewels. Drrssy— 
■italtilfss 8l«kl rHse. 
Pfirfepi tlnifplere; 
('hrunoiiraph fea- 
lurt'S for lalioratory. 
fMctory, aviation, 
sport « UunUreda of ulh- 
ruin's 'fTlme out" but- 
ton LlKt," $38.00. npi'cial 

ONLY $26*^^ 

Sfnt poktpald. chack or money order, or seiul for raU- 
loit Um'irnUrtt Brpalr Sttvlrr im all makes, Monuy 
Bark If not ^atlsttfd In 10 days. 

ARISTO IMPORT CO^ Ine.^t’V'/o? 


The Apex Slide Rule 

U SM" in dla. The C Scale 1« 25" lutMand 
(Ivee MMWcra with ireat prcclMoit l» hae 
« hw acme iM«Ue m the AiMnt, deMirlbrU 
til our Icruiet eda in S. A. T m tUuattnOon 
■liowe a luU-eiM purtiuo ot tlie ecalee. Anv- 
(Mio with wmk okht mti muii1> iiiw 
tliU rule. UudoiihleUly tlwi erMtimt athle 
rule vnlue on the preeent market. Ordi'r 
one I'Mlny Money refunded li you are not 
KnlUlled with liurtrurUoiie, 15.00. 

CmIi or C.O.D. ('irciilor# tree. 

OHaon sue* Rule Ce.. StiMrt, Pto. 
andr RuO Makm **ne* 


HARMONICS CHANGE 
IMPEDANCE 

A resistance 4 and an inductive reactance 
i3 give a fundamental alternating current 
impedance i>f' 

4 + i3 

The impedance fni a second harmtinic is: 

4 "f is (X2) = 4 4-i6 

The impedance for a third harmonic is: 

4 -i- 13 (X3) = 4 f i9 

The impedance for a current formed of 
the fundamental and the second harmonic 


(4 + i3)&(4 4- j6)=4-f i4.5~-.jl.5 

and the corresponding impedance for a 
current formed of the fundamental and 
the third harmonic is: 

(4 + i3) & (4 + i9) = 4 4- i6 -- j3 


ARITHMETIC OF THE 
ALTERMATINC 

by Robert A. Philip 
Price three dollsrt 

The Monographic Preea 

10€ Wgehlticton it. Psirhgven, Msssr 
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MUTH BIND LATHI WORKS 


SOB MiiOtoM ftoirtli ■••irft MImm» U.S.A. 


CHEMICALS and 
APPARATUS 

A leading Hchool supply house offers vou 
ciienilcals and apparatus of professional 
quality at school and Industrial laboratory 
pi lees. 

FREE — Send 3r postage for Ulustruted 
cutalugue and latest chemical price-list. 


NEW YORK SCIENTIFIC SUPPLY CO. 
Dept. 4a-A, llX-1 1.1 E. 22n<l 8l., New York, N. Y. 



I Aefuolly $«f You Up 
For A ProlifabiR iHiInttf 

(;*.t into t».« world ! fo.iwt Industry . . . »>'**f* '*J^ 

await proporlv trained m«i» Hprtt\b«frv hoiti# mathod of train ln« nut 
' “ • but Hintruntu you in lludUi Huiiiiir« 


(iiilv iroohM all phaoo* «>f Radio 
(Klhodi and antnallv wt* vou up tn ynur «<■ n 


< fiomr (u iMicin 


liaUint pronilral oinorianrr »/>d Wf'*l**« 

1 llh Hi'HAYHKHH^ COUUSK Ih HOLD OM,\ l.NDl.K MuNtY. 

HACKAURFDMKNr.^^^^j^^^^ OUTFIT^GIVEN 

Ail Wave, AH l'urp***o Analviar Kider Manuals (i (i7<l pagM), 1 leotrin 

LveOiitftt. rupwimontal Apnnratod r,^ 

PRCC BOOI'C ^ Writ© for lil« t'* !'•«*' 


400 C 


illuatrntiHj book, giving ©oumlvtc dotaiU Write 
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STEREO-MIRROR 

Art and Beauty Aid 

The TncKlcrn NON-CON('\VE faultle'iH mannirvlnr 
mirror This sriKNTlFH' MIKKOK gUi'x h brllllniit 
and unIfiirinU enlarged Imiigi- <>f evrrv plrluif or 
pholograph tvlUi an astounding porspiu-t Ive I'liMurys 
and photographs ran lir thoroughly atudlrd. und»T- 
stood and ctijoycd -thrv appear almost llfe-llkr 

A prerlouB adjiinft to lad> b di easing seta. 
Price $2.25 (for a short time) 

Srnd for literature 

NU. MIRROR CO. BRIDGEPORT. CONN. 
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OPpixit Youp Own 

1 ♦; - (’ards/Btatlonery. Circular!. AdvertlBlng. etc. 

Si.... OBIMT 4 mr ATM ERA hie nnuflt 

Ih 


Cards, stationery. Circulars. AUvertisinR. etc. 
Have money PRINT far OTMERB. bl| pr^t 
Junior Outfit |9; Senior outfits $17 up Easy 

Use a Sextant Yourself ! ! 

Learn Cele$tial Navigation! 

A NEW CRKATIpN: A precision In- 
itruiuent to determine your own lati- 
tude; measure the altitude of stars, 
sun, moon, and other celestial bodies : 

. measure angle between Inaccesstble 
points in any plane; many other use- 
ful eppllcatlons. Emulation Ilae: mas- 
ter workmanship Equipped with ver- 
nier, aun filter, and adlustablo mirrors, romplele instruc- 
tions with easy-to-understand eRplanatlons. Alt: Yachts- 
men. Aviators, teachers. Hoouts. Amateurs. Ocea.; Trayel- 
eri. Price Including manual $12.50. Cash or Elegant 

caae $2.50 extra. 

*'An Instrument of Quality*’ 

BdiiCBtiotiftl PvcNliictg Co. Blmhurtt, lU. 



Sakel of Vienna, has already benefited a 
considerable number of cases previously con- 
sidered hopeless. It consists essentially of 
the production of a series of daily shocks 
with gradually increasing doses of insulin. 
The insulin, after injection into the patient, 
exhausts the sugar content of the body and 
usually produces coma. In some cases, the 
patient may also have convulsions. After 
remaining in the coma a short time, the 
patient is revived by the feeding or injection 
of a glucose solution. 

The metrazol treatment, which may be 
classed also gs i shock treatment, was first 
developed by von Meduna of Budapest who 
calls it a convulsive therapy. The convul- 
sions are induced by a rapid intravcnoiLs 
injection of metrazol. 

According to von Meduna, the treatment 
is given twice a week for five to ten weeks. 
The results reported by this investigator 
compare favorably with those obtained with 
the insulin shock treatment. 

The metrazol treatment is being intro- 
duced in the stale hospitals for mental dis- 
ease in New York .State and the results thus 
far are encouraging. The insulin treatment 
has been used in most of these hospitals for 
several months with results similar to those 
obtained in other places. A considerable 
number of patients who had been considered 
hopeless have recovered and have gone back 
to their homes. Marked improvement has 
occurred in many other cases . — Health News 
(New York Slate Department of Health). 


Gluing Copper Sheets 

T hin sheets of copper are permanently 
attached to walls by a new type of 
adhesive, ba.sed on glue, recently developed, 
giving the interior decorators a new medium 
with which to work.—D. H. K. 


Anatomical Shirt 

T he Mine Safety Appliances Company 
recently placed on the market a unique 
garment known as the Anatomical Shirt, foi 
piactical and graphic instruction in the loca- 



For first-aid instruction 


lion of arteries, bones, and organs of the 
torso and arms. 

Vastly superior to charts in human in- 
terest, the M.S.A, Anatomical Shirt is true- 
lo-life and provides an unforgettable picture 
of the physical features constantly referred 
to in instruction and is essential to a work- 
ing knowledge of first aid. 



A Whole Shop Full 

of Tools in On# 


For work on all met- 
als, alloys, bone, res- 
ins, plastics, glass, 
stone, wood, etc. Tses 
200 different acces- 
sories to grind, drill, 
cut. carve, sand, saw, 
engrave, sharpen, clean, 
polish, etc. Raves hours of tedious 
hand work Plugs in any socket AC 
or DC. 110 volts 

STANDARD MODEL 
A sturdy little helpmate. Weighs 1 pounil 
13.000 r p m $10 7r> postpaid. 3 Ar- 
roKsorU'8 Free 

DE LUXE MODEL 

FaBted. most powerful tool of 
its type ond welghl. 12 ounces 
2.’). 000 r p ni $18 .'>0 postpaid 
6 AiPossork's Free. 

GET A DEMONSTRATION 

at your Hardware. Department 
or Tool Dealer or order either 
Model on 10-Day<. Money-Iloek 
Trial. CkUIor Free 

CRAFTSMAN’S PROJECT BOOK 

Easy working plans for muklng many Interesting and 
unusual projects. 25(' stamps or coin 

Ckicof* Wheel & Mfi.Ca.. 1101 W. MeareeSl.,Dept.C, akoiejll. 

R .Send Catalog Q Dc Luxe Model 

$10 75 Model Q Project Book □ Send COD 



I SELL PATENTS 


If you Wish to add New Products to your line, 
oi have a good P.itent to sell, write me — 

CHARLES A. SCOTT 

Kstubltshed lliOU 

775 SA Garsoo Ave. Rochaster, N. Y. 


ELP FOR INVENTORS! 


H Miliiuut, have been made from Ideai pioperly do- 
veUipe<l uml prolcclod. Send us a rough sketch or 
model of >oiir linention and we will KUhtuU com 
plele report hacked by thlrtj years’ experience 
Conlldentlal service, bank reforenres furnUhc»l 
Modern eiiuipmenl We uUo raanufaclurc Inven- 
tions In any quant II Ics at low tost Free booklet 
"Milking Inventions Pay’* sent on reiiuot 

CRESCENT TOOL COMPANY, Dept.H,C)ncinnstl.O. 


Experimental and Model Work 

Fine Itistriinienls and Fine Machinery 
Inventions Developed 
Special Tools. Dies, Dear ('uttlng. Etc. 

HENRY ZUHR, I no., 187 Lafayette St., N. Y. C. 


Established 1853 

Corn Exchange 
Bank 

Trust Company 

13 WILLIAM STREH 

and 

73 Branches located in 
Greater New York 

Mtmbsr of ths Fsdtral Ospoilt Intursncs 
Corporation 
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Sale! 

To make room for new 
models, we offer the 
famous 

Vaigtiander 

BESSA 

CAMERA 



k/jjumH 






1 

/ 

'' ^ ' ' 


With F4.5 VOIGTAR LENS 
IN PRONTOR SHUTTER 


aegular Prle© #29.50 

Sole Leather Case, $3,50 

The Bessa is a light, compact 
twoHnize camera, that enables 
you to make 8 pictures 2^/4 
X 3 % or 16 vest pocket pic- 
tures, as desired. Uses No. 
120 or 620 film. It is fitted 
with a direct vision finder as 
well as a waist level finder. 

Shutter has self-timing fea- 
ture built-in — speeds from 
l/25th to 1 /125th part of 
second. 


CAMERA ANGLES 

Conducted by JACOB DESCHIN 


The Setting Sun 

S unsets are exaaperating subjecU to 
photograph, as any camera user knows 
who has attempted to reproduce in a “black- 
and-white” negative the wonderful beauty 
of a wonderfully beautiful sunset. If you are 
one of those who have sighed for sunsets 
to conquer (and of course you are), why 
not try the alternative of tilting your lens 
down to earth (or water) and photograph- 
ing the effect of a setting sun rather than 
the source itself? You will have greater 
chances of success and come away with pic- 
tures that often will prove ample compen- 
sation for the effort. 

Exposures will have to be made on the 
full side to record detail, where possible. 
For example, take “The Setting Sun.” In 
order to get a proper reading for the sub- 
ject, the meter was pointed not towards the 
area where the sun is actually shedding its 
beams, but towards the darker portions of 
the water. The silhouetted subjects are 
practically without detail, as silhouettes 
should be, but the water is properly ren- 
dered in the relative contrasts observed in 
the original. The position of the camera was 
so maneuvered as to avoid the direct rays 
of the sun, which is here effectively 
“screened” by the framework of the taller 
silhouette. 

In “Ice Glamor” a similar effect was ob- 
tained, this time on the thin ice of a partly 
frozen surface of a park lake. Ihe sun was 



•*The Setting Sun** 

hidden by the clouds, which may often be 
relied upon to help out in similar circum- 
stances, rendering a seemingly impossible 
subject eminently possible and worth the 
patience involved in waiting for clouds of 
sufficient density to come along to do the 
job. 

“The Home Trek” and “The Day Ends” 
interpret the human interest viewpoint and 
indicate some possibilities in this held that 
are* well worth trying at any time. Taking 






TRADE IN 
YOUR OLD 
CAMERA 


See it demonstrated 
in our store or send 
check or money or- 
der to Dept, SAB, 
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•The Dey Endi’* 


several exposures of the subject, some over 
and, perhaps, some under that which yoti 
believe is correct, will afford you the dark- 
room opportunity of deciding which of the 
negatives best expresses what you had in 
mind when you pressed the button. 

“The Home Trek” pictures a string of 
cars in each direction, all of them pre- 
sumably on their way to some resting place 
for the night, if not actually home. The ex- 
posure of l/50th of a second was the fastest 
that could be risked considering the light- 
ing available and the necessity for stopping 
down a little, to F:5.6, in this case, in order 
to get fairly satisfactory depth of fiehl. 
However, because of the distance, this speeii 
was sufficient to “stop” the cars. Full detail, 
of course, was not essential because atmos- 
phere and not representation was the effect 
sought. Maybe the sun splotch on the water 
doesn’t look especially attractive, but this is 
just the way the water looked. In order to 
get some detail in the water, it was neces- 
sary to do some dodging under the enlarger, 
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IMPROVED PHOTO 

PRI1«T PRESS 




Itie land portion being exposed for what was 
considered the required time and then shad- 
ed with a cardboard to allow extra exposure 
of the water. 

“The Day Ends” is distinguished cliiefly 
by the delicate contrast between the sky 
and water tones and the general contrast 
of these tones with the monotone of the 
rest of the picture. Happily, three figures 
came along to add the human touch — a man, 
a woman and a child — and the manner in 
which they are spaced helps considerably to 
add interest and a story-telling quality to 
a rather solemn subject. 


Speed Films and the 
Meter 

T he recent announcement of the un- 
precedentedly high-speed Agfa film 
emulsions has created the necessity of step- 
ping up the film speed range of contem- 
porary exposure meters. Quick to fall in 
line with this newest development in mod- 
ern photography is the Mini Pholoscop elec- 
tric exposure meter, which is now available 
with the “29” marking, the Pholoscop speed 
number for Agfa Super Plenachromc Press 
in daylight and also used for Agfa Ultra- 
Speed Panchromatic film for 35mm cam- 
eras. Owners of the Mini Photoscop in which 
the film speed scale does not exceed “26 
may arrive at the same results by a simple 
adjustment. All that is necessary is to set 
the meter at “26” and then reduce the lens 
opening by one stop. The alternative method 
is to use the “26” exposure but cut the in- 
dicated time in half. For example, if the 
exposure data reads F :8 at l/50lh, use stop 
F:U at the same shutter speed, or keep the 
lens opening at F :8 and shorten the shutter 
speed to 1/lOOth of a second. A similar pro- 
cedure may, of course, be followed with 
other meters as well. ’ 

The significance of the new high-speed 
films is being appreciated by users of cam- 
eras equipped with F :2.9 or F ;2R lenses, for 
the new film docs the remarkable service of 



• A totally new departure in design 
stamps this press as an outstanding im- 
provement in print flattening presses. 

• The problem of flattening prints 
has been approached from a new 
angle, and here at last is a press 
which will give service plus. 

• It is built to lake plenty of abuse 
with nothing to get out of order. 

s At least two dozen prints of 11 x 
14"' size or a corresponding number 
of a smaller size may be accommo- 
dated. 

• The new press is unique in con- 
struction, utilizing wood and metal, 
warping is impossible. 

• The platens are constructed of 
solid hard wood panels, encased in 
aluminum. 

• Insertion or withdrawal of prints is 
easy, as the platens are held apart by 
two springs until pressure is applied. 

• Pressure is easily applied, merely 
by turning the handles. 

$0.50 

Including Eighteen Blotters 

Extra Blotters 11% x 14% 40c dozen 


DISTANZER 

RANGB-FlBniBB 


For Diitanoos from Infinity to 21/2 foot 


By thp simple addition of a BALDA 
DISTANZKR to your camera it becomes as 
focus -sure as super-expensive outfits with 
built-in range-finders Included with the 
BlSTANZER is a “shoe” which permits 
anachment for eveready use on the cam- 
el a. or Instant removal for carrying In tlie 
junket. 

PRK'K. Including soft leather purse and 
shoe for mounting • • 


$7.00 

Mall orders filled 
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9 X 12 em. ZtlH Idttl I I H 

F4.5 Tfmr In new> /, / fl 

style Compur shutter. /I 

Complete with me Rx- /■ 

eellonteondlUon. $90.00 
Zeiet IkMiti A, with Zeiss 

Tesier F4,5 lens In Compur ihutter. 16 ploturos 
on 120 film. Good condition. . . $28.00 

Veet PMkat Kortlle. Ttaes 127 roll film, film park 
or pletes Zeiss Tessnr F2 8 lens in Comnur 
shutter Good condition. . . . $46.50 

Rellelfltx 8 X 0 «m. Zeiss Tesser F3.5 lens In 
Compur shutter Like new. . . . $79.50 

Lelet, modal Q. F.2 Summer lens. Chrome Like 
new. $130.00 

PUubel Mokinefte, % vest pocket, F2.7 Anticomsr 
lens Good condition. . . $26.50 

Oolllna III. Zeiss Tessar F2.8 lon^ in Compur 
rapid coupled range flnder. Like new. $65.00 

Centax I. Blow speeds. F3,8 Zelaa Teisar lens. 

Good condition, $87.50 

8'/4 X 4'/4 Bpeed Gnphle, Zeiss Teaser F4.5 lens in 
Compur shutter Like new. . . .. $92.00 

85 ram. Robot. Zeiss Tesaar F2.8 lens in Compur 
shutter. Like new. . $95.00 

R3|EQ||k AH items uneonsHtionalty guaran^ 
tetA, Sold sub/ect to JO day trial 
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PRECISA 



12 pictures aVi" X 2 V 4 " 
or 16 pict. 1 % X 2 V4 on 120 film 

PRECISA is a most modern miniature 
camera and, as the name implies, pre- 
cise both as to mechanical and optical 
equipment and as to performance. Hand- 
somely finished. Unusually compact for 
the picture size it gives. 

Exceptional value 

With Trinar F/2.9 Anaitigmat 

in Compur Shutter ^39.75 

in Prontor II Shuner . . . . ^36.SO 

Ask your D osier. Litoature on request 

MIMOSA AMIRICAN CORPORATION 

4S9 Hfth Av«. New York, N. Y. 


actually increasing the speed of the lens to 
F:1.5. Thus, an F;15 lens using **23” speed 
film and an F:2.9 lens using the new “29” 
film would give approximately equal ex^ 
posure results. 

Super-Sport Dolly 

I NCLUDING a built-in, lens-synchronized 
range finder of the split-image type, the 
.Super-Sport model is announced by Bur- 
leigh Brooks, Inc., as the newest camera in 
the Dolly series imported and distributed by 
this firm. Available cither with the Schnei- 
der Xenar F:2.8 lens or the Zeiss Tessar 
F:2.8, the Super-Sport has a self-crecting 
closed front, front lens focusing up to 5 feet 
(with lens and shutter moving together, not 
merely the front element alone), optical 
eye-level view finder, leveling piece, hyper- 
focal distance table on back of camera and 
genuine leather bellows, with the camera 
body finished in fine grain leather. 

The Super-Sport Dolly delivers either 16 
vest pocket size (1% by 2^/4 inch) pictures 
or 12 square-t/pe i2M by 2^ inch) pic- 
tures, using Number 120 roll-film. The view 
finder listed above is so designed that suit- 
able masking is provided when the smaller 
size negative is wanted. 

When supplied with either of the lenses, 
the Super-Sport Dolly may be had cither 
with the delayed action Compur shutter, 
giving shutter speeds up to l/250th of a 
second, or with the Rapid Compur shutter, 
giving speeds up to l/400th of a second. 

The camera measures 5% by 4^^ by l‘Hc 
inches and weighs 24 ounces. 

Photographing Seagulls 

1 IKE the pigeons and the sparrows, the 
J seagulls are always with us, and we 
doubt if there is a single amateur in exis- 
tence who has not at one time or another 
taken a shot at one or all of these subjects 
— if only just for luck. And luck, indeed, 
plays a great part in these camera adven- 
tures, particularly where seagulls are con- 
cerned. The beautiful compositions which 
sometimes may be caught must be watched 
closely, with the camera set and the finger 
alertly poised on the release. 

One such lucky shot was “High as the 
Sky,” here reproduced. If the engraver has 
done his job properly, you will see four sea- 
gulls (count them, four), graduated in per- 
spective from the smallest (that is, farthest 



•V, ‘ -iT. . 






Scientific Accuracy 
in the Dark Room 



at dM Sky” 


ttith the 


LAHGODREJU 

Electric 

Exposure Meter 
for Enlargements 

For quick, certain, correct print. 

lime measuremeiit with any 
paper, any negative, any degree of 
enlargement. 

Price complete with paper tesu $1 n 
er, connecting cord and plug* Ml-i 

Send for Leaflet SAL, 

PHOTO UTILITIES, INC. 

10 W. 33rd St. NEW YORE, N. Y. 


/ BUY lA.OUY CaMtR.Y 

ON CREDIT 


* Own a fanout oomora for a tnoU down 
poymoot 12 nonUit to pay. Txado-ia your 
old oomora I Writ# lor iniomotion on Iko 
camora tbot Intorosls you, and dotailsof our 
TimoPaymont Plan for rotpontiblo portoas. 
nucweod fkrovipfc Comnmrtksl Credit Co. 

KUIH A ROOWWRM * It $. lOHi St., PWto.. Pa. 


Otio of tiio low comploto 

CAMERA AND PHOTOGRAPHIC 

Supply Housos in Now York City iovitot 
your iaquiriof os to your noeds— • 
TRADES ACCEPTED! 

Write for Bargain List 

HABER ac FINK 16 Warren St. 

INCORPORATED Now York City 


NOW. . . ONLY 45 *» 

AOJUSTAIU ROLL HIM TANK 

Here is your oppor- 
tunity to own a fine, 
American made 
film developing 
tank, which is com- 
pletely adjustable to 
all siaes of roll film 
from full alx feet of 
35 mm., up to and 
including siae 116. 
Made entirely of 
bakelite, no metal 
parts. Order yours 
now! 

pOBB R«od How lor i4 p«iro ootolov of mmw 
■ *«wr plioto oanlfniMit ond MiipUos. 

MARKS A FULUR, INC. 

D.,*. W.I8 ROCNttfOl, N. Y., U.«. A. 
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MARKS 

Polarization Plates 

• As it is impossible to Increase their effi- 
ciency, we have decreased their prices. 

• You are aware, no doubt, of the phe- 
nomenal ability of these plates to elimi- 
nate objectionable glare and unneces- 
sary reflection in your pictures — how 
they control halation and render sky 
and cloud effects with enhanced fidelity 
and, in general, render results with 
minute detail regularly lost. 

• Do you know that they can be adjusted 
to any still or cine lens instantaneously 
and with ease by means of the Polarator. 

• Here, Mr. Photographer, are the now 
reduced prices— the last link in the 
chain of constantly increasing popular- 
ity — improved production facilities — 
and economies thereby effected. 


tSmm 

put*. 

ritmiJii DUi.l 

PoUrntne 

CombliM'd Hhi* 
anU i'oUntiiir 

$ 500 

19mm 

$3.75 

$3.00 

6.75 

2Smm 

4.75 

3.25 

8.00 

31mm 

5.50 

3.50 

900 

39mm 

5.75 

4.00 

9.75 

51mm 

5.25 

6.00 

12.25 


Also availoble in slio-on mounts 

3lmrn Polarator for Letca and a 
39mm Polarator for Conta* 

The 15mm unit is intended for 8mm and I6mtn 
f/3 5 lenses 

Booklet A'3 on Request 

KIN-O-LUX. INC. 

lOS WEST 40TH STREET NEW YORK 


INDISPENSABLE 



to the 

PHOTOGRAPHER 

• 

TAKE YOUR OWN 

PORTRAIT 

with 

AUTOKNIPS 


ThtH imndy wid useful devloo attacheii to the 

rnble rcl®**# of «ny cumera. By retarding the action 
of the Khutter release 15 to 20 aeconiU. It enahlea you 
to include your own picture In the group you are tak- 
ing or lo make a portrait of y«)urielf. It relciiies the 
shutier HUtomailcaily Though tiny in bI*c. it is made 
with clock-work precision A red warning f/gual 
flashes prior to release. Considering the utility of this 
device, It iH priced with extreme moderation. 
MODEL (—For itgndtrd Cgmwiii. Imtiiitgnaoui 
ExBoauroi ?i>ou 

MODEL II— For inatgntgnoout and tim# 
up to 10 Hoondt {$ 'X 

LEICA MODEL— For Initantmeoui oxpoaurof $3.50 

BEE lEE CONVERTIBLE 
NEGATIVE VIEWER 

An cfllcient, small, compact dovlco cpnilatlng of « 
4X magnifying lens mounted in an •diUBtable raetal 
tube attached to a 85mm track. Ideally adapteil 
viewing Contax. Dolllna and Loloa frames in a Jlfiv 
and in amply enlarged form. Suggostf— at » V 
frames suitable for enlarging. As tube is detaonaole, 
it can be used 
gi a low pow- 
er microscope. 

Price ... $8.00 
Kxtra tracks 
for 16mm and , 

Hmm films 
tl.80 aaMi. At | 
leading deal* 


— -Ldteraturc 



BimUlOH BROOKS, Inc. 
lar W«it «a strMt m*w yfk 
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** Welcoming Committee’* 


away), in the lower left hand corner of the 
picture to the nearest, brightest, and most 
distinct, in the upper right hand corner. 
Also, if you will study the relative positions 
of the seagulls in the picture space, you 
will see that a sort of lazy curve leads from 
the farthest to the nearest bird, tying the 
whole together into a picture that looked 
good enough in the negative to encourage 
us to make an enlargement. Incidentally, the 
picture reproduced was enlarged from a 
part of a 2^ by 2^/4*inch negative and so 
cropped as to give the impression of wide 
open space naturally associated with birds. 

“Welcoming Committee’* is anotluT 
chance shot, with the principal member of 
the “committee** poised atop a lamp post in 
one of the “strong points** of a composition 
and the other occupying a subordinate posi- 
tion. If you will cover up the wharf pilings, 
incidentally, you will sec how necessary 
these latter are to the giving of strength 
and body to the general composition. 


Monel Stirring Rod 

Y OU fellows who have been accidentally 
dropping your glass stirring rod ther- 
mometers to the tune of two or three a year, 
listen to this one: Announcemenl is made of 
a new-type item in this field— -a combination 
Fahrenheit thermometer and stirring rod 
made of Monel metal. It is perforated on 
top so it may be suspended from a con- 
venient hook or nail and has a crusher on 
the bottom. 

Another item in this connection is a much 
less expensive stirring rod only, of stainless 
sled, with a crushing device at the bottom. 


Viscose Sponge Hint 

K eeping the viscose sponge clean and 
moist while working at dark-room 
chores is one of the minor problems of the 
photographic hobby. Placing the sponge just 
anywhere until you get around lo using it 
again for such work as swabbing off nega- 
tives and prints is not a satisfactory method 
by a long shot. It is obvious that any kind 
of grit that might adhere to the sponge 
while thus carelessly put down for a moment 
or so is hound eventually, to do some damage 
to the delicate, though hardened, emulsion 
surface. One worker solves the problem by 
keeping the sponge in a 4- by 6-inch devel- 
oping tray filled with water. Thus it is in- 



BANTAM SPECIAL 

for blaek^tmd-whlf tmd full 
color, $U5 {with fluid coto) 


I T’S easy to determine how much 
more picture -taking ability you 
get for your money when you choose 
Kodak Bantam Special. The proof 
is in the pictures themselves. 

llainy-day and “off-guard” snaps, 
fast-action shots, indoor snapshots 
under Photofloods, theatre and night 
club pictures . . . the hard .shots are 
yours with routine ease. For Kodak 
Bantam Special has a super-speed, 
super-correctetl lens, Kodak Anas- 
tigmat EKTAR /.2.0; a 1/500- 
second Compur-Rapid shutter. 

And the Bantam Special is a de- 
light to work with; controls are easy 
to get at, easy to operate— they 
take the “thumbs** out of picture 
making. At yourdealcr*s . . . Eastman 
Kodak Company, Rochester, N. Y. 

FEATURES 

LCNS-Kodak Anattlamof IKTAR f.2.0, 
•xlro-fait, BupGT-corrGctGd. 

SHUTTER— Compur-Rapid, 9 tpoods to 
1 /BOO focond. 

COUPLED RANGE FINDER-Mifitory typoi 
tplll-flold; finds tho rongo and focuBOt In 
ono oporotion. 

FILM-CENTERINO DEVICE-Locki Rim ac- 
curotoly In position for ooch oxpoturo. 

FULUCOLOR TRANSPARENCIES . . . Load 
witli Kodachrome Film, and get gor- 
geous full-color transparencieR. No extra 
equipment needed. Kodachrome trans- 
parencies may be viewed as they are or 
mounted in slides for large-size projeo- 
tion with Kodaslide Projector. 

ONLY EASTMAN MAKES THE KODAK 
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Instantly gives correct exposure for any 
camera, movie or still, under all liglit 
conditions. Includes readings for new 
ultra-speed films. 

Emtiodying a new optical principle, the 
MAXIM is unquestionably the most 
scientifically dependable visual meter 
on the market . . . simple, sipecdy and 
compact, weighs less than an ounce’ 

■ " aluminum case 

At your dealer or send 
for descriptive literature S. 

Manufactured by Maxim Instrument Co. 

RAYGRAM CORPORATION 

5o/« OistrihutOTi U. 5. A, 

429 Fourth Avonue, N. Y. C. 


stantly available, having a place of its own, 
and is clean and moist for whatever work 
is in store for it. Also, after each swabbing, 
it is helpful to rinse the sponge in clean 
water and squeeze out the excess. Inciden- 
tally, the term squeeze is used advisedly, for 
the viscose sponge should never be wrung. 

Seeing Her In 

R ecently this department had the 
more or less novel experience of meet- 
ing an ocean steamer in the company of 
news cameramen and reporters aboard a 
Coast Guard cutter. It so happened this par- 
ticular ship was not specially fruitful in the 
way of celebrities and the nearest the cam- 
eramen could get to a picture was that of 
a couple of young girls who had crossed the 
ocean alone. However, the girls declined 
very decidedly, simply by running away 
from the cameramen and nothing would 
bring them within lens-shot. 

One of the advantages of boarding a cut- 
ter in the early morning (7 A.M., Sunday) is 
that it gives one the opportunity of seeing 
how things look that early in the day. The 
tugboats swirling about the ship looked good 
to US, with the sun high-lighting the smoke- 
stacks and the smoke rising skyward, and 
penciling a light spot here and there on the 
liody of the busy little boats. The picture 
we exhibit here shows a tugboat at the end 
of a sharp turn, creating in its path a seem- 
ingly sunken platform. 

The Zeiss and Leitz 
Shows 

T he fourth annual exhibitions held both 
by the Zeiss Ikon Company and E. Leitz, 
Inc., Contax and Leica distributors, respec- 
tively, are now touring the principal cities 
of the United Slates following their open- 
ing in New York City during January. Tre- 
mendous enthusiasm was evident during the 
New York sojourn of the shows; the pictures 
brought thousands to the galleries to wit- 
ness the work done during the year by ama- 
teur, professional, and press photographers 
throughout the country. 


The Zeiss show was distinguished by Ae 
fact that about 80 percent of the suooeaafpl 
amateur contributors to the exhibition had 
never exhibited their work before. The show 
sponsors found their work often on a par 
with that of the belter known professionals 
and veterans of salons. The following com- 
ment by the sponsors will bo found signifi- 
cant: 

“The amateur, and particularly the new- 
comers among the exhibitors, have a fresli 
point of view. They are not really influ- 
enced by any one or any school; they shoot 
on their own.” 

Untutored, uninhibited, they shoot what 
they like and the way they like. The ama- 
teur spirit alone influences them— let’s 
shoot it this way; what’s the odds, we’re 
not asking anybody to buy this picture, and 
it’s a wow. 

The Zeiss show included more than .^K) 
photographs, though a greater number could 
easily have been shown if space had been 
available. It must have been a heart-rending 
biminess for the jury of selection to pick 
300 out of the total of more than 2000 pic- 
tures submitted. 

Partly due to the greater space acquired 
for the showing of the Leica pictures, more 
than 700 photographs were included in the 
Leitz show. These were made by nearly 300 
amateur, press, and professional photogra- 
pliers in 30 states of the union and 10 for- 
eign countries. 

Sponsors of both shows saw in the work 
submitted a real and decided trend toward 
solid, pictorial achievement, rather than 
pure trickery, slapstick, or merely candid 
photography. Augustus Wolfman, chairman 
of the Leica exhibition committee, said: 

“The improved quality in candid photog- 
raphy, particularly among the amateurs, is 
evident not only in the composition, but in 
the tone, clear detail, and print caliber of 
the individual picture. Candid camera en- 
thusiasts used to seek odd pictures of rela- 
tives and friends in awkward acts or circum- 
stances. They were after the unusual. This 
humorous or sadistic trend has disappeared. 
Amateurs are recognizing that good candid 
camera pictures must have good composi- 
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A CAT’S EYE 

for all who 
maka anlargemantt 

with llie SKE-BHAKP you can 
a«« ttioao dim IraagoH liM a 
Mt in tha dark and got 
ilMTHit ^>cu8 on your enlarge' 


Only $2, nn abaoluta money-back (fiiarantee, 
or ^rouf^h your dealer. Dencrlptlve leaflet on 
redueat. 

I, P. CAKOILLI 

III Ubarty Otraet Haw York, N. Y. 


NATURAL COLOR 
5x7 PRINTS $4.00 

Mourned, fineat quality guarauteed, Irom your 
KODACHROMB POSITIVES 

or TRI-PAC NEGATIVES 

RUTHENBBRG COLOR PHOTOGRAPHY CO. 
"The Loading Makora of Natural Color Phoiographa** 
4961 Suaaot Blvd. Dopt. S. J Hollywood, Calif. 



g|4i>n(lld opiK»rtuiutJ«>«. I'fpparp lii 
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BMome an axpart 

photographer 

Oet Into Ihla faaelnailng field. For 
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make you an e*i»ert In Cemmereial, Hewa, Porb^lt. Aavtr- 
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^*Jliahe Money With Your Camera 

PHOTO-MARKETS 

This 153-page book tells what to 
“shoot, “ how and where. Gives di- 
rection! for submitting photographs 
to magazines. Lists 1764 markets 
for i^iotographs, together with the 
types most suitable for each. 

Seventh mitionr-Reviscd--Up-To-Date 

50 Conlfi, Postpaid 

StilBNTtrtC Ambrican 
gdW««c40iii9iN«t NwwYofkCky 


tion, accurate detail, and good print qual- 
ity.” 

The Zeiss show committee felt the same 
way: 

‘The selections this year arc more varied 
than last. This is perhaps due to a definite 
trend toward the pictorial, even in the so- 
called candid camera shots. That trend is 
now the prime characteristic of the new 
photography. The candid camera photog- 
rapher is not content with just ‘stopping the 
action.* He is now intent on composition as 
well. His success is shown by better crop- 
ping with an eye to the increased artistic 
values of the pictures selected for the ex- 
hibition.” _______ 

Exposure Meter 

D esigned (or use over a wide range 
of illumination levels, a new exposure 
meter has been announced by the General 
Electric Company. Simple in operation and 
sturdy in construction, the new meter is a 
compact, precision instrument for use in 
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yOl.M IWWBT MADISON ST«EIT.CMIMCO, ILL H0.» 

Th« n«w 2*4 X 3*^ 
Revolving Book 
SPEED GRAPHIC 

— more shots for less 
mousy — vertical and 
horizontal . . accommo- 
dation for photoflash 
synchronization. Less 
lens . •• W 

Range finder Installation 
extra . . .. $27.50 

4%"' Carl Zeiss Tessar 1C r:4.6 In Comnur 
shutter . $35 

4^" (’arl Zeiss Tessar F:3.5 Corapur shut- 
ter 




G. E. expofure meter 

taking either still or motion pictures under 
all sorts of conditions. 

One of the outstanding features of the new 
instrument is the use of a hood to limit more 
effectively the angle of the light received to 
approximately that of a camera lens. The 
particular shape of the opening in the hood 
is advantageous because, when pointed at 
a normal scene, the full angular width of 
the camera lens is included in a horuwntal 
direction, but in the vertical direction a 
much narrower angle is used. This lessens 
llie error of indication caused by strong sky 
light. This hood, when not extended for tak 
ing readings, slips snugly over the instru 
meni, protecting the face and light cell. 

The hood, in addition to being very 
sharply directional, is provided with a 
hinged, slotted cover which when opened 
increases the sensitivity of the instrument 
by 10 to 1. In extremely low illumination, 
where incident light can be measured, the 
hood may be removed and another increase 
in sensitivity of approximately 10 to 1 ob 

tained. , , . 

A direct-reading scale is provided giving 
/-values and exposure readings for the most 
popular films. Values for films of other 
speeds can be obtained by using the calcula- 
tor on the hood. This calculator, consisting 
of a fixed plate and only one moving plate, 
translates foot-candles into shutter speeds 
for any film and lens aperture. 


The KorelU Reflex 

Modern one lens visual focussing mirror re- 
flex. Takes 12- -2% x 2% shots with one wind- 
ing. Focal plane shutter. Telephoto or close 
copying lenses may be used. Wltti 76 mm. 
Vlctar Auastlgmat F :8.r) lens . . $®4.B0 

Model II. With Carl Zel8.s Tessar 


• SEND TOP T-His 

+J!££|! CAMERA 

CATALOG 


Send lor this now mimty* 
seving candid camera catal^ 
. . . hundreds of candid, 
•till end eccessory 
Write Dept. AD. 


Baida Boldexett* 


With Meyer Trloplan 
F :2.9 lens, ('ompur 
shutter. Coupled range 
finder, automatic film 
transtmrt. self-erecting. 
Model I— takes 1(1—1% 
X 2% on 120 film. Mod- 
el l7— takes 12- 2% * 
2% on 120 film $67.50 



and These Special Guaranteed 
Money Bock Values: 

Huper-Bport Polly’ Trloplan AnaRtlgmat l«n«, 

^ropur Hliutler. 10 V I* or 13 ---e x 6 cm. 

Or with Carl Zulsa ToBRar F 2.H In Corapur atowr 

laBeUU 

Volgtlandrr Huperb Refiax. 130 film— 1^2\4 
shotR. Hkopar F 8 II lena. Coinpur shutter jS/.sO 
Kveready Cat* • • * 

Pilot (G) Reflex 16 V. P. on 120 film. F:6.S Anaillt- 

mat len* • « • IIS.W 

CVmtax Model 1. % wc. to I/IOOO F.2.8 lens. Life 
new . ' ' IIOS-W 

Contafiex; with 50 mm. 

rea^ caBo Like new List $363 at Bass $238 
De Franne «port x 8% also takes 16 V <« 
120 film F:3 8 anaitlgmat delayed action l»h»Rt«>V 
Hole leather case IM.75 

Polllne O 85 mm. Candid, takes 36—24 x 36 mm 
shots with CerUr Anastlgmat F.I5 lens Varlo 
shutter 

Evoready Case ♦ 8-w 

Rasa Argonaut 16 V. P ahots M roll film of Bake- 
Hie. light weight. Rodenstock Trlnar Anastlgmal 
V 3 0 Oompur B }%*W 

Kveready case S s.wi 


Books at Bass 

1687 rnlveraai Photo Almanac and Market Guide 
200 pages Jr 

Postage 

Variety Arts— nude studies, postpaid 50e 

How to Make Good Plrturm 

Kastman Kodak, posipald sue 

Elementary Plmtography , by Neblette . . 

250 pages . . t>oard ... . Sl-W 

l\»stage 

Making Amateur Photographj’ Pay by Kslckson $1.00 
Postago ... 



Dept. AD, 179 W. Madiaon Street 
Chicago, 111. 
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TELESCOPTICS 

A Monthly Department for the Amateur Telescope Maker 
Conducted by ALBERT G. INGALLS 


A n observatory dome which observatory- 
. dome-specialist Leo. J. Scanlon has 
characterized as the neatest appearing 
hemisphere he has seen on an amateur ob- 
servatory is shown in Figure 1. Alfonson R. 
Ibargucn, Box 524, West Farmington, Me., 



this little technicality to the attention of 
the average wife (inside diameter of tube, 
14%"). 

I Speaking of amateur telescope makers’ 
wives, the old joke about the man whose 
wife gives him an urgent letter to mail and 
then discovers it the following spring in his 
overcoat pocket — unmailed — is no joke, but 
here is reverse English: An order for ATM 
has been received bearing a penciled P.S. 
in another handwriting which frantically 
asks: “Please rush! My husband gave me 
this to mail and I forgot it!” The letter was 
received 13 days after its own date-line, 
from a distance usually requiring only one 
day in transit. (To the one reader on whom 
light and suspicion arc now dawning: no, 
not even if you correctly guess it will we 
let the lady down. .See Luke 6: 42.)] 

Heeding innumerable recommendations 
for solidity, loudly preached and prayed for 
by Porter, Ibarguen based his telescope on 
a T concrete pyramid reaching 6' below 
ground (deep frost line in Maine), 68" 
square at base and 32" square at top, sur- 
mounted by another concrete pyramid 14" 
X 32" which tapers to 9" x 11" at top. 
The mounting (Figure 3) is by Harry Lee 


and guaranteed to make the most delicate 
of men use profanity behtting a mule driver. 
The various circles were beautifully drawn, 
and finally the stars were carefully printed. 
The dies used for printing these were made 
of common nails, fded flat on the ends and 
cut into various shapes and sizes, to repre- 
sent stars of different magnitudes. The pre- 
vailing background of the globe is blue, the 
Milky Way being of a slightly different 
shade. Description is inadequate, for you 
must see the globe to appreciate fully its 
exquisite workmanship. The following arc a 
few of Mr. GrayV hobbies: telescope mak- 
ing, including mirrors, objective lenses, flats 
and prisms; violin making; photography; 
and wood working. He made his first tele- 
scope about 50 years ago, and has made in 
all 18 or 20 telescopes, his latest triumph 
being an excellent 5" refractor.” 

F or an observatory dome, which paint is 
superior, aluminum or white? “To help 
settle the point,” H. E. Dali writes from 
166 .Stockingstone Road, Luton, Beds., Eng- 
land, *i have obtained two maximum-mini- 
mum thermometers and am painting two 
similar boxes — each ventilated to about the 


is the maker and he slates that 
the construction is such that the 
whole thing can be taken apart, 
since the pieces are put together 
with a total of about 6000 bolts 
and screws, all numbered. He 
plans later to disassemble it and 
ship it to his home in Guatemala. 

He has also made a duplicate of 
this observatory for Middlebury 
College, Middlebury, Vermont. ^ 

The outside diameter is 14' 6" and 
the covering material is composi- 
tion board with five coats of alu- 
minum paint. There are 17 wood- 
en ribs, each built of two thick- 1 
nesses screwed together, and the | 
dome rotates on eight 8" wheels 1 
with grease cups attached. The ef- 
fective shutter opening is 30" and 
the shutters run on two channel iron tracks, 
being opened and closed by an endless rope 
and sheave. 

The telescope is a 12W\ //8 Pyrex-mir- 
rored reflector and the 50-pound tube (Fig- 
ure 2) is made of 20 strips of wood, 1" x 
each grooved, the whole glued to- 
gether, planed, and sandpapered. Ibarguen 
writes: “My wife, who has worked with me 
from the grinding of the mirror to laying the 
stone terrace seen in Figure 1, and on the 
construction of the observatory, helped paint 
tile tube.” This attitude — correct attitude, 
of course, for any telescope making ama- 
leuF’s wife— -doubtlessly accounts for the 
place of honor given the tube in the Ibar- 
guen living room (Figure 2). This is the 
place where all amateurs should store their 
telescopes. In addition to this evidence of 
uxorial straight thinking, Ibarguen’s com- 
munication states that his wife painted the 
inside of thfs tube by crawling through it, 
but it pos.sibly will be inexpedient to call 


L_J 



Figure 2: Try this on your own family 

Armiger, of Detroit, and is rugged and 
pleasing in design. Note latitude saddle. 

I F you admire stick-to-it-iveness, and per- 
haps envy it, the job shown in Figure 4 
may tell you the kind of patience you will 
have by the time you reach about 74 — the 
age of Mr. Elroy Gray, of North Jay, Maine. 
Ibarguen thus describes Mr. Gray’s celestial 
globe: “The complete globe is the product 
of Mr. Gray’s ingenuity. Even the wood for 
the stand was grown on bis farm. The sphere 
is over 17" in diameter and about 7000 stars 
are shown. The ball is constructed of suc- 
cessively smaller and smaller wooden rings, 
glued together, beginning with the largest 
at the equator and working toward the poles. 
This rough ball was then put on a lathe and 
made accurately spherical — and it is accu- 
rate! 

“Triangles were then cut from a good grade 
of paper and cautiously glued to the wooden 
ball. This procedure is extremely difficult 


same relative extent as my obser- 
vatory — one while and the other 
aluminum. A week’s readings of 
the temperature differences in 
each box exposed to the sun, etc. 
ought to prove helpful. The one 
showing the least daily difference 
between maximum and minimum 
should be best.” Some time later 
Dali writes as follows; “The tests 
have taught me quite a lot about 
the subject of radiation and emis- 
sion. The upshot is that, if an 
observatory is for purely solar 
purposes, white paint is best; but 
if for night work, aluminum paint 
is best, and by considerable mar- 
gins at that.” The domes on Ml. 
Wilson are aluminum painted. 



Figure 3: The Armiger mounting 
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F or several years many amateur tele- 
scopticians have known that a Sehwarz- 
schild reflector was being made by Professor 
Cogshall of Indiana University, and now the 
job is completed. Professor Cogshall has not 
been doing much shouting about this job; 
we suspect he was mainly busy really doing 
it. On another page in the present number 
readers will find a photograph of this tele- 
scope, in connection with Professor Russell’s 



Figure 4: Gray’s celestial globe 


article. There it is eharartt;ri/ed as “unique.” 
Tliis means that there is only one Schwarz- 
sehild and this is it. For years writers have 
written and speakers have spoken of the 
Schwarzschild as jf it were old stuff but th(‘ 
plain fact is that, all this time, it has existed 
only on paper - -Schwar/^schdd worked onl 
Its optics and nobody had the enterprise to 
go ahead and aetually make one. In the 
photograph shown with Professor Russell’s 
article the guiding telescope will interest 
amateurs: the objective is separate — no tube 
— and there is a diagonal opposite the decli- 
nation axis which shoots the light down that 
hollow axis and to another diagonal be- 
longing to an eyepiece. 

Professor Cogshall, who designed this in- 
•'trument, and ground and figured the mu- 
rors, is at the guiding eyepiece. 

Anticipating inquiries from amateurs who 
will now itch to build Schwarzschilds (and 
probably itch worse while doing it ) we an- 
swer these here, in advance. There are no 
“instructions,” therefore you will largely be 
pioneering. This will be work for the ad- 
vanced amateur, and beginners are honestly 
and sincerely advised to pass it up till they 
have made a dozen or so of the common or 
garden variety of reflectors. By that time 
most of them will no longer hanker after 
such a job, anyway. There is a brief men- 
tion of the Schwarzschild, also a cut, on 
page 395, ATMA. In his series of articles 
(1928-1929) in the Journal of the Royal 
Astronomical Society of Canada^ Ritchey 
mentions (p. 175, May-June, 1928) Schwarz- 
schild’s original publication of the optical 
design, which was in a book entitled “The- 
orie der Spiegeltelescop,” published at Pots- 
dam, Germany, in 1W5. This work,, is a 
compound of higher mathematics and Ger- 
man, Just how the average amateur would 
now go about locating this book, except 
possibly in a few libraries, is something on 


TINSLEY LABORATORiES 

offers the Advanced Amateur Reflecting Telescopes, 4 inch to 20 
inch, sturdy and dependable, reasonably priced. Special atten- 
tion to Schools and Institutions. 

For the Beginner — Kits of plate and pyrex, Eyepieces, Prisms, 
Castings and Mountings, Books, Star Charts. Advice gratis, 

6 inch Pyrex Kits, eight grades of Abrasive, 

Polishing Materials and Instructions $5.50 

Send for our Catalogue, 6c. 

TINSLEY LABORATORIES 

2035 Ashby Avenue Berkeley, California 

*We supply everything but the stars** 


Amateur Telescope Makers 

To make a GOOD telescope requires suitable materials. 
You cannot afford to fail because of poor stuff. 

We offer supplies selected after long experience, at 
prices extremely low considering their high quality. 

A stjc-inch t«l««cope MIRROR OUTFIT:— 'glass, abrasivas, pitch 
and rouge;-— All you need to grind and polish a GOOD 
parabolic mirror WITH INSTRUCTIONS ^).00 

A suitable EYEPIECE: — positive, achromatic ^4.00 

A really accurate ona-inch PRISM (inferior prisms introduce 
distortions which ruin the definition of evan the best mir- 
ror) 416.00 

With these, and patience and intelligence, you can make a 
REAL ASTRONOMICAL TELESCOPE. 

fF c will also answer your questions and test your mirror. 

These services are free. Write for our price list of supplies. 

JOHN M. PIERCE u Harvard St,» Springfield, Vermont 


JAMER’S “ALL-IN-ONE” KITS 



Cuntain hnest annealed, edged and bevelled tool and mirror blanks. 
Wc use only new glass. CORRECT thickness Carborundum powders, 
fine emery, louge, synthetic white pitch (bettei than natuial pitch), 
one fully polished diagonal, eyepiece lenses for making 1 inch, ^ inch 
and Vi inch positive oculais with instiuctions for mounting the lenses. 
Also the only COMPLETE and AUTHORITATIVE instiuction 
book — ’’Amateur Telescope Making ” edited by A. G. Ingalls — 500 
pages, profusely illustrated. Kits may be put chased with oi without 
this book but we supply no other instiuctions for making reflectors 
because it is impractical for the beginner to hope to make a perfect 
minor without it. 


4 inch kit ^(3.00 

6 inch **ALL-IN-ONE^* kit $4.00 
8 inch ^^ALL IN-ONE** kit $6.00 
10 inch ^^ALLAN-ONE** kit $10.00 


with book $6.00 
with book $7,00 
with book $9.00 
with book $13.00 


Send $1 deposit with order — bidance C. O D 


Unbeatable Quality • Unbeatable Prices • Compare Either! 


C. W. JAMER BOX 4 BAYSIDE, N. ¥• 


^telescope makers- 
KITSp-OUR specialty 

BCTTER QUALITY, PRECISION WORKMANSHIP, 
LOW PRICES. MONEY-BACK GUARANTEE. 

TAIf Dl I7TI7 eorrMt 

LUlVlrLiLlEi thlekneu. auMelant abra- 
«iv«f, temperad pitiih. roupa, Inatruotlont, ata. With 
“Amataur Talaieapa Making* ’ $6.23 

PYREX KITS— 6'W5.50, 8"-Hl8.00 

ALUMINIZING 

OPTICALLY CORRECT FINISH 
6” — 412.50 8" — 4^3.50 


MIRRORS TESTED FREE 


OF 


CHARGE 


PYREX MIRRORS MADE TO ORDER 
PRISMS— EYEPIECES— ACCESSORIES 

DirnTGrriPTr^ Praneh madt. 33'^ long. ?r 
aha gia. optleal tgulpmint: 1%“ 
priim, r pant. prUm, 42 mm. aahr. lani 
and r F.L, Ramidtn ® 10.00 

IVi" dia. SPECIAL ^ 

FRNU eatalap Tfleteooet, Miero/trop^t, Binwular*, 
etc. /tiMtrurtions tor Temeope Making. 10c. 

PRECISION OPTICAL SUPPLY CO. 
1001 B. 163rd Sfr«t Now York City 


ALUMINIZING 

NEW SURFACE-HARDENED ALUMINUM 
COATINGS 

with greater rc.sistance to mechanical abra- 
sion and uniformly superior in reflectivity 
at the same reasonable prices maintained 
ju the past. 

Coating Pricaat 4" — 4H.75, 5" — 82.00, 6” 
—82.50, 7”— 83.00, 8”— 83.50. 9”— 

84.25, 10”— 83.00, 11”— 86.50, 12”— 

87.50, and 12 88.00. Largar »ixp» up 

to 36 inches in diamater on request. 

Diagonal Coatings for diagonals of the fol- 
lowing widths : 

1>/4'~30c, l*/i” — 60c, IV4”— 73c, 2” 
—81.00, 2J4” — 81.25 end 3”— 81.30 

LEROY M. E. CLAUSING 

5507-55091/2 Lincoln Ave. Chicago, 111, 
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$1850 


Co«t U. S. Gov’t 180 


Famoul RoiR^Walxon 10 pow^r Prism Pori- 
acoiw mada (or U. B. Qov't. Ideal for target 
jpottlng, bunting, obaenratlen, etc ctr. 
FlMst oevM «M»d f^hanlM (uuvurpMMd by »n v mitVe 
OlMy OMUttiv), plut Ur«a. 40mm . obiwtlve l*n» yive 
poMilbU light tranamiMioti sne cUtfinitlgn— 
•qukl to mnay SOX mopm in luitiiiU nooing tiowor Wulo 
Sai^gOtt ft. at 1000 ye*. Fully auhrainiitlo. 

Comploto with nuiiUary woo>l handto. awlval tr«o arrow 
clump (U»«i catra hottvy aoU Uatlicr eaac cad airiip, 

FREE *’<>’’• IJmttod qtMntky COD.* 92 

mUtV. dcpuolt plua iKtaiMic. Try 0 dnya. Moumv 
• ” liaclt guaraotc*. 

DuMauriar Co.. Dept. iftS. CImira. N. Y. 


If you own a telescope 
you will want a copy of 

THE NATURE OF 
VARIABLE STARS 

By Paul W. Merrill of 
the Mt. Wilson Observatory. 

Describes in compact, compctenl 
terms the composition^ motions, 
sizes, natures and changes of vari- 
able stars — a rare contribution to 
astronomy 

$2.00 all bookstores, or 
direct from 

The Mactnillaii Company 
60 Fifth Ave. New York City 


H 

H 


LABORATORY APPARATUS 
BIOLOGICAL SUPPLIES 
MICROSCOPES 
TELESCOPES 
CHEMICALS 

Ni>« riiiiiidriip .yi-PMC cntnkig Kata 
iiundraiJa ot ilcnfi n( inUnwt ir* 
tiiiiHtCiir and t>rnf*Miinn«l caiMri 
iiicutera. Ha%a Munay— Buy I>1- 
rtwi Mend nowl It'a F lllvK and orammed 
full of bargulua and valuable informntiOB. 

J. H. WINN MFQ. CO., Dept. 2003, 12# W. 23 8t., New Terk 



Field Glasses & Telescopes 

All makes Ineludliii; Bauacli & Lomb. Zeias, 
Leltz, W'ollenHnk, etc , carried In atook. Your 
Insiioctlun cheerfully Invited Prices on reQuuat. 

HABER SC FINK, Ine. 

16 Werren Street New York City 


Spsstreseepe and bo»k of 120 expctrlments $2 80 
Tfletcspe clesrly nhoMlng moon rraterH $1 


# ; 


Strebeieepe with motor, neon lamp and book |l 
Eleetrle Fun book. 200 ituntu with 110 volts SI 
Maple Rod glows In six colors In the dark Si 
Bplntberlieope: Bee atoms explode... $2 
Cutting A Boas 36 W Bt. Campbell, Calif. 


KITS OUR SPECIALTY 

4" kit f 3.00 Pyrex $ 4.29 

6" kit . 3.75 Pyrex 5.75 

8" kit . 6.75 Pyrex 8.50 

10" kit . 10.00 Pyrex . 13.95 

12" kit 14.75 Pyrex 24.00 

Kits contain 2 glnaa discs, H grades of abrasives 
(fewer do not Insure an optically perfect surface), 
rouge, pitch or beeswax, and Instructions. 
Monty'b*ck guarantee that 

THESE KITS ARE SECOND TO NONE 
REGARDLESS OP PRICE 

(•end for free catalogue) 

N. CHALFIN, 1425 Loaglellew Ave.. New York, N. Y, 


which your scribe has no data at this writ- 
ing. No doubt the small handful of advanced 
amateurs who thrive on this kind of diet will 
dig it out, and probably Professor Cogshall 
will later publish an account of his work in 
some of the professional journals. Like the 
curve on the Schmidt telescope*s correcting 
plate, the Schwarzschiid’s is of the fourth 
degree type. Harold Lower, who with his 
father, Charles Lower, has pioneered in fig- 



Figure 5: The gyrotelescope idea 


uring the fourth degree curves of Schmidt 
correcting plates, mentions in a letter some 
of the odd hunches they have tried out, k la 
Edison (try anything once), for tools, in- 
cluding glass, gas pipe, buckshot, and shirt 
buttons. They speak calmly of making vari- 
ous curves and then destroying them without 
tears — all a part of the game and lots of fun. 
These curves are, of course, not paraboli- 
cal but, according to the elder Lower, dia- 
bolical. The amateur — or professional — who 
tackles fourth degree curves should first 
stock up well on the old-fashioned commodi- 
ties, patience, courage, stubbornness. 

No doubt, after the above discouragement, 
everybody will want to make a Schwarz- 
schild, 

I NTERESTING, at least, even if it did not 
turn out to be applicable, is an idea sub- 
mitted by James Murphy, 621 Third Ave., 
N. E., Mason City, Iowa— the use of a gyro- 
scope for stabilizing a telescope on a fixed 
star. His letter: 

“This one is a little odd, and I can’t figure 
out yet whether it will grow up to be an 
idiot or a genius. Essentially, the thing is 
nothing more than a gyroscope attached to 
the lower end of the polar axis, the idea 
being that the thing will keep on rotating 
in the same plane and drag the telescope 
around with it. The sketch (Figure 5) shows 
no method of driving it, but an electric 
motor would do the trick. I don’t know 
everything there is to know about a gyro- 
scope, but I do know that it will offer a large 
resistance to any force tending to change its 
plane of rotation. Now it stands to reason 
that a gyroscope isn’t an immovable object. 
Its resistance to a given force depends upon 
its angular momentum. The force in this 
case will be applied in the form of a couple 
acting on the ends of the shaft, its amount 
depending upon the balance of the mount- 
ing and the condition of the bearings, and 
also upon the direction and velocity of the 
wind, if the thing is used in the open. If 
these factors were reduced to the absolute 
minimum, and the angular momentum of 
the rotor made large enough, it would seem 
that the amount of drift would be rather 
small. The problem is, could this lag be re- 
duced to a point where it wouldn’t be trou- 


blesome, without making the rotor toolirgef 
In the case of visual observAtlon, I believe it 
could, but for photography, where an ex- 
posure of several hours is indicated, 1 don’t 
know. 

“There is also another problem.^ If the 
thing would work out all right, what about 
vibration? A well-balanced rotor in good 
bearings isn’t the sort of thing which pro- 
duces ground-shaking vibration, but the 
amount of vibration which can be tolerated 
in a telescope is very small. It wouldn’t do 
to have the star images dancing around in 
the field of view like a hula dancer’s navel. 
About the only way of really finding out is 
to try it, so if you think it worth while, you 
can pass it on, and see what the results 
will be.” 

The above suggestion was referred to the 
Sperry Gyroscope Company, Inc., which re- 
plied: 

“The simplest way to describe the value 
of this idea is to say that the scheme is 
theoretically possible, but practically away 
beyond the technic of gyroscope engineering 
at the present time. There are two possible 
methods of attacking the job. First is the 
direct application of a three-degrec-frecdom 
gyro. This would necessitate a gyroscope 
size and weight in excess of telescope, and 
would make such a cumbersome apparatus 
that, even if it were possible to balance it 
accurately, it would still be impractical. To 
balance a gyroscope of such a size with three 
degrees of freedom runs into tremendous 
problems of reducing the bearing friction, 
compensating all parts for temperature 
change and removing all flexibility of parts 
BO as to prevent the center of gravity from 
shifting with changes of compensation of 
the gyroscope. 

“The second way would be to have a small 
controlled gyro and a relay system or follow- 
up system which, through servo motors, 
would drive the telescope. This can be done 
with sufficient accuracy for many uses where 
time delay or angular lag of three to five 
minutes of arc are allowable. In telescope 
work, however, where the allowable error 
must be considerably less than that, the 
tecfinic would be too complicated, if at all 
possible. 

“It is not a new question to us, as it has 
been brought up many times and our ideas 
as expressed here are not the result of guess- 
ing, but of our own experience in attempting 
to stabilize other things than telescopes.” 

T his letter was sent to Murphy, who re- 
plied: “Well, I guess that’s the story. 
It doesn’t look any too promising, but maybe 



Figure 6t Obsidian mirror"— Bush 


some of the boys might surprise ub all by 
getting it to work. If you decide to mention 
it in the magazine I suggest that you bear 
down heavily on the difficulties of making 
it work.” 

A rumor in the press has hinted that the 
Navy had been working on the same method, 
to be used for anti-aircraft firing control 
mechanisms, also that the big gtins of tJie 
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new b8td«$hips would have gyroBcopes. We 
don’t vouch for thi«— it may be merely old 
General Humor speaking; also a telescope 
is a considerably more “tetchity” critter than 
even a naval gun. Nevertheless, the idea ie 
intriguing. 

O BSIDIAN is a natural product com- 
monly called volcanic glass and it re- 
sembles black glass. As a possible material 
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Figure 7: Tclascopt class at N.Y.U. 

for telescope mirrors it is mentioned in 
ATM, pages 316-317. However, without be- 
ing aware of that mention. Dr. W. P. Bush, 
American Trust Building, Berkeley, Calif., 
made the mirror shown in Figure 6. “A 
piece was sawed from the median part of 
a small chunk of obsidian which I found on 
a mountainside,” he states, “the objects at 
either side of the mirror in the photograph 
being the two slabs sawed off. A toothless 
copper blade in a hacksaw frame was used 
with Carbo to saw out the desired piece, 
which was then made circular by means of 
Carbo and a tube rotated in a drill-press. 
Grinding and polishing were done in the 
usual way. The mirror is an //lO, and when 
silvered it became very good.” 

Often your scribe has sawed 1" by 18" 
(cro88-8e<?tion) slabs of stone, using Carbo, 
water, and the back of a 48" saw. Time, 45 
minutes, less or more. 

F or some time the Pennsylvania State 
University (State College, Pa.) has been 
giving a course in telescope making, and 
now New York University (20 Washington 
Sq., N., New York, N. Y.) has followed suit. 
Figure 7 shows the classroom, which is not 
on the campus but in the deep basement of 
the Hayden Planetarium at the American 
Museum of Natural History. Ramiro Que- 
sada, a member of the Planetarium staff 
and the instructor, is an old hand at mirror 
making. ‘This course consists of 24 lessons, 
three hours each, extending over a period of 
24 weeks, during which time the student 
will not only have the opportunity to leant 
the technic of telescope making but will be 
expected to complete a telescope mirror. . . ♦ 
This oEclal statement is quoted in order to 
show how our home hobby shapes up when 
it becomes a regular course at a university : 
72 hours to make a mirror. Well, if yon 
counted all the necessary make-ready, prob- 
ably your first mirror took about that long 
— less or morel 

N ew clubs of telescope makers, amateur 
astronomers, or both: 

ttomical Association, B. L. Harrell, 105 N. 
10 Stn Gadsden, Ala., president. Ainatcur 
Telescope Maker’s Club, Lorimer Knoll, sec- 
retary, 1807 Johnson St., N. E., Minneapolis, 
Miim. NaUonal Capital Amateur Astrono- 
mer’s AsBodiation, Inc., Stephen Nagy, presi- 
dent, 104 C 8^. N. E^ Washington, D. C. 
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TRADE MARKS 

AND 

UNFAIR 

COMPETITION 

By ORSON D. MIJNN 

A Trade Mark is an intan- 
gible asset of a business, yet 
its actual value may grow so 
large that it becomes the very 
foundation on which depends 
the whole structure of the 
business. Because of this fact, 
every business man should 
have available such informa- 
tion on trade marks as will 
enable him to judge with a 
fair degree of accuracy the 
desirability of any mark 
which he may be consider- 
ing. 

Here, in one handy vol- 
ume, written in non-legal 
terms, is a simple yet com- 
prehensive interpretation of 
the Federal statutes and the 
body of common law relat- 
ing to trade marks and un- 
fair competition. 

Price $1.00 poBtpnid 

Published by 

SCIENTIFIC AMERICAN 
24 West 40th St., New York, N. Y. 


CURRENT BULLETIN BRIEFS 

(Bulletins listed ms being obtsinsble through Scientific Ameriesn can be supplied only by mail) 


Likk, Liberty, and the Pursuit of Happi- 
ness tells in pictures and text how the 
modern machine age has given man many 
things that would otherwise be unattainable. 
It particularly emphasizes the fact that ma- 
chinery does not enslave man — it emanci- 
pates him. The booklet covers briefly the 
whole scope of human activities, from im- 
proved homes and automobiles through 
various businesses and industries. The Na- 
tional Machine Tool Builder* s Association, 
10525 Carnegie Avenue, Cleveland, Ohio . — 
Gratis. 


Trane Weather Magic is an 8-page illus- 
trated pamphlet that deals with various 
phases of air conditioning, particularly those 
concerned with theaters, hotels, and other 
public buildings. Write for Bulletin 33HA, 
Scientific American, 24 West 40th Street, 
New York City. — 3 cents. 


pKAnicAL Speeds of Films and Plates is 
a vest-pocket size booklet that compares 
speed ratings and gives the practical speed 
values of all the various negative types 
available on the American market. It is 
furnished in a protective celluloid envelope. 
W illoughhys, 110 West 32 Street, New York 
City. — 10 cents. 


Hk.h Strength Corrosion-Resisting Riv- 
ets FOR Marine Construction is a spe- 
cialized technical pamphlet dealing with the 
subject of its title and giving in tabular form 
the physical properties of special alloy rivets. 
Write for Bulletin 33SB, Scientific Ameri- 
can, 24 West 40th Street, New York City.--- 
3 rents. 


'Pul Observer's Handbook for 1938 is an 
80-page annual containing numerous 
tables, lists and maps for amateur astrono- 
mers — lists of double and variable stars, 
star distances, clusters and nebulae, also an 
ephemeris of the sun, and, especially, data on 
each planet for each month of 1938. Every 
amateur should obtain this book annually. 
Royal Astronomical Society of Canada, 198 
College St., Toronto, Ontario, Canada . — 
Postpaid 25 cents (20 cents each if ten or 
more are purchased) . 


Nickel Alloy Steels in Oil Well Tools, 
by George W. Whitney, tells of the many 
advantages to oil-well operators which may 
he had by the use of alloy steels in different 
parts of their equipment. Write for Bulletin 
.'i'We, Scientific American, 24 West 40th 
Street, New York City. — 3 cents. 


(iEM Stones is a U. S. Bureau of Mines 
pamphlet summarizing the stale of the 
gem industry, imports, market and so on, 
for 1936. Superintendent of Documents, 
Washington, D. C. — 5 cents (coin). 


How to Chance Over to Welded Design 
FOR Profits is a new 32-page bulletin, 
profusely illustrated, intended as an aid in 
applying electric welding to the design of 
machines and machinery structures. Of par- 
ticular interest are illustrations of products 


as they were formerly built by some other 
method and of their modern arc-welded 
counterparts. Write for Bulletin 338D, Sci- 
entific American, 24 West *i0th Street, New 
York City. — 3 cents. 


What an Investor Should Know is a 
pocket-size booklet containing 32 pages 
which covers briefly elementary points which 
are not often understood by inexperienced 
investors. It further describes the methods 
which swindlers have frequently used to 
defraud unsuspecting investors. The key- 
note of the discussion is: “Before you in- 
vest— investigate.^ National Better Business 
Bureau. Inc., 405 Lexington Avenue, New 
York City. — 8 cents. 


Hich-Speki) Vulcanization of Rubber, by 
A. R. Kemp and J. 11. Ingmanson, is a 
technical bulletin describing the factors in- 
volved in the continuous vulcanizing pro- 
cess now employed by the rubber-covered- 
wire industry. Monograph B-1019, Bell 
Telephone Laboratories. 463 W est Street, 
Netv York City. Limited free distribution. 


Anthracite Industries Manual of An- 
thracite AS A Domestic Fuel is a 115- 
page book which presents in compact form 
much of the experience and knowledge 
which has been gleaned by a number of 
well-known combustion engineers. It cov- 
ers a description of anthracite and its prop- 
er combustion, heating systems and equip- 
ment, and methods which should he used 
for obtaining a maximum of salisfaclion 
from aiuhracite. Anthracite Industries La- 
boratory, Pnmos, Del. Co., Pennsylvania . — 
50 cents. 


Why Air Wrecks? is a discussion of the 
causes of airplane accidents and correc- 
tive measuies which have been advanced 
by various authorities. It includes a sum- 
mary of crashes of scheduled airplane flights 
in the United Slates from August 7, 1934 to 
March 25, 1937 inclusive. The Common- 
wealth— Part II, November 6, 1937. The 
ConiTtwnwealth Club of California, Hotel 
St. Francis, San Francisco, California. — 35 
cents. 


Fires on Farms, Leaflet No. 44, United 
States Department of Agriculture, deals 
with the various causes of farm fires and 
Jiow fire hazards may be and should be re- 
moved. Superintendent of Documents, Wash- 
ington, D. C. — 5 cents (coin). 


Eye Hazards in Industrial Occupations 
is a handbook for safety engineers, safe- 
ty committee-men, industrial physicians and 
nurses, and for those responsible for any 
industrial operations. The volume contains 
247 pages and includes 59 illustrations deal- 
ing witli the safeguarding of eyesight in fac- 
tories, mines, shops, and offices. This hand- 
book formerly sold for $1.50. As long as the 
supply lasts it is available at the special 
price mentioned. The National Society for 
the Prevention of Blindness, SO West SOth 
Street, New York City, --SO cents. 
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LEGAL HIGH-LIGHTS 


Patent, Trade Mark, and Related Legal Proceedings That 
May, Have a Direct Effect on Your Business 

By ORSON D. M 1) N N, LiU.B., LL.B., Sc.D. 

New York Bar 
Editor, Scientific American 


Corporation Licenses 

A t the present time there is pending be- 
L fore Congress a Bill which has re- 
ceived surprisingly little publicity m view 
of its far-reaching effect upon American 
business. The Bill is being sponsored by 
two senators of more than ordinary ability in 
parliamentary tactics, and accordingly, it 
deserves careful watching. 

The purpose of the Bill is to accomplish 
certain social reforms which have heretofore 
been regarded as outside the province of the 
Federal Government, by requiring corpora- 
tions engaged in interstate commerce to be 
licensed by the Federal Trade Commission. 
The Federal Trade Commission is given ex- 
traordinary powers to grant, modify, or re- 
voke such licenses. Thus, the Bill provides 
that: *Tt shall be unlawful for any corpora- 
tion to engage directly or indirectly in com- 
merce without first having obtained a li- 
cense therefor from the Cfimmission.’* The 
Rill also provides “that such license shall 
contain such terms and conditions as the 
Commission shall prescribe as necessary and 
appropriate to carry out the purposes of this 
Act, shall be effective from the date speci- 
fied therein, and shall continue in effect 
until suspended or revoked.” 

In order to receive a license from the 
Federal Trade Commission a coiporation 
must submit detailed information as to its 
financial structure and must certify to the 
Commission that it intends to comply with 
the provisions of the Bhl did any require- 
ments that may be imposed by Congress as 
a condition to its right to engage in com- 
merce. In addition to tliis the licensee must 
comply with certain labor and fair trade 
practices. Thus, no person under 16 years of 
age may be employed by the licensee; fe- 
male employees must be paid at the same 
rates of pay as male employees doing similar 
work; and the right of employees to self- 
organization and to join labor unions must 
be guaranteed. 

The Bill also contains provisions intended 
to protect investors. Thus, a licensee is re- 
quired to have the principal place of busi- 
ness and executive offices in the state of in- 
corporation. The right of a corporation to 
hold stocks of other corporations is greatly 
restricted, and the right to vote the shares 
of stock of a subsidiary corporation is vest- 
ed in the stockholders of the parent corpora- 
tion rather than in the parent corporation 
itself. Also, rather rigid restrictions are 
placed upon the financial set-up of licensees. 
One of tile most important of these restric- 
tions provides that the surplus of a corpora- 
tion shall not exceed 50 percent of the value 
of its capital stock. 

One provis^n of the Bill would introduce 


an entirely new element into the relations 
between business and government. Under 
this provision a stockholder of a corporation 
ran deliver a proxy to vote his shares of 
slock only to a person who has been certi- 
fied by the Federal Trade Commission and 
the Civil Service Commission as a duly ac- 
(Ted i led corporal ion representative. The 
compensation of the corporation represen- 
tatives is fixed by the Federal Trade Com- 
mission but is paid one half by the corpora- 
tion and one half by the Federal Trade 
Commission. 

At the present writing the Bill is 31 pages 
long and it is difficult to summarize all of 
its provisions. However, in addition to the 
high-lights of the Bill as outlim^d above there 
are many other provisions which have a 
far-reaching effect upon every corporation 
engaged in interstate commerce. 

One further provision that is worthy of 
note is that the Federal Trade Commission 
is given extraordinary powers of investiga- 
tion, interrogation, and subpoena in connec- 
tion with its duly of supervising and en- 
forcing the Bill. 


(Caveat Vendor 

T he llniled States Supreme Court has 
recently held that laws are made to pro- 
tect the truhling as well as the suspicious 
and that the Federal Trade Commission has 
the power to restrain misrepresentations even 
though they are palpably and obviously false 
and would not deceive a cautious person. 

The publishers of an encyclopedia had 
represented to customers that they were dis- 
tributing the encyclopedias as gifts and that 
the customer only had to pay $69.50 for a 
loose-leaf supplement or extension service. 
The Federal Trade Commission found that 
these representations were false; that the 
encyclopedias were not given away ; and that 
as a matter of fact the publisher was selling 
the encyclopedia and the supplement for the 
price of $69,50. The Commission accordingly 
ordered the publishers to cease and desist 
from making false representations of this 
character. The order of the Federal Trade 
Commission was subsequently reviewed by 
one of the circuit courts of appeal and the 
court over ruled the Commission on the rath- 
er interesting theory that the representation 
that the encyclopeclia was given away was 
so obviously false that no one would be 
misled by it. The case was then taken to the 
United Stales Supreme Court, which over- 
ruled the circuit court of appeals and sus- 
tained the Commission oil the theory that 
the laws are intended to protect the trust- 
ing as well as the suspicious. In this con- 
nection the Court stated: 

“The fact that a false statement may be 


obviously false to those who arc trained and 
experienced does not change its character, 
nor take away its power to deceive others 
less experienced. « « * Laws are made to 
protect the trusting as well as the suspicious. 
The best element of business has long since 
decided that honesty should govern com- 
petitive enterprise, and that the rule of 
caveat emptor should not be relied upon to 
reward fraud and deception.” 


Private Fight 

T he owners of the exclusive right to 
broadcast over the radio a description of 
a prize fight can restrain a competitor from 
irterfering with that right and from appro- 
priating news of the fight from the exclu- 
sive broadcast and furnishing it to other 
broadcasting stations. 

The promoters of the fight between Joe 
Louis and Tommy Farr gave the exclusive 
broadcasting rights to the fight to one of 
the large broadcasting companies. A news 
agency engaged in the business of supply- 
ing news to broadcasting stations announced 
that it would supply its customers with a 
running account of the fight while it was in 
progress. The promoters of the fight and the 
owners of the exclusive broadcasting rights 
hrouglit suit against the news agency to re- 
strain it from interfering with its exclusive 
broadcasting rights. The court found that 
the purchasers of tickets to the fight were 
hound by agreement not to take motion pic- 
tures and not to broadcast the fight. The 
news agency advised the court that it in- 
tended to “obtain lips from the ringside 
broadcast as to the facts of the progress of 
the fight, and to authenticate them by in- 
dependent investigation by newsgathering 
representatives of defendants located at 
vantage points outside of the stadium hut 
within view of the bout.” The court found, 
however, that the running account of the 
fight to he furnished hv the news agency 
would necessarily he based to a substantial 
degree upon the exclusive broadcast, and 
that accordingly the plan of the news agency 
could not he utilized without an unlawful 
appropriation of plaintiff’s broadcast. An in- 
junction was accordingly granted. 

8 O’CLOCK — ON Land 
AND Sea 

A PROMINENT grocery company own- 
ing the well-known trademark “8 
O’clock” for coffee has been awarded an 
injunction restraining a competitor from 
using “8 Bells” to designate his coffee. 

The plaintiff has used the trademark “8 
O’clock” for coffee since 1869 and the mark 
has been extensively advertised and is 
well known throughout the United States 
and Canada, while the defendant did not 
adopt the name “8 Bells” until the year 
1932. The court found that “8 Bells” was 
deceptively similar to “8 O’Clock” and that 
its use by defendant constituted trademark 
infringement and unfair competition. In 
reaching this conclusion the court stated: 

“We judicially notice the fact that the 
word ‘Bells* is a nautical term for ‘O’Clock’ 
and so used eight bells after midnight means 
eight o’clock in the morning. « « 4 i The use 
of.the designation ‘8 Bells’ by defendant con- 
stitutes unfair trade practice and infringes 
plaintiff’s trademark of ‘Eight O’Clock’ and 
‘8 O’clock’.” 


Books SELECTED BY THE EDITORS 


ALCOHOL, ONE MAN’S MEAT— 

By Edward A. Strecker and Francis J. 
Chambers, Jr, 

** man’s poison” fittingly de- 

-lI. scribes this volume, which is neither 
for nor against the use of alcoholic bev- 
erages. As a matter of fact, the authors 
believe that alcohol may be a source of 
normal enjoyment, but at the same time 
they know that there are psychological 
factors involved which are as important 
for the individual to know as for the 
medical man who may later be called 
upon to treat that man’s alcoholism. 
Parts of the book are “The Psychology 
of Alcoholism” and ‘The Treatment of 
Alcoholism,” these two being broken 
down into a number of chapters each. 
For the layman the first part is, of 
course, the more interesting, some of 
its chapters being “Alcohol, The Cam- 
ouflaged Narcotic,” “The Identification 
of the Alcoholic,” “The Alcohol Satu- 
rated Personality,” “Alcohol and Sex,” 
and “The Alcoholic Breakdown.” — $2.65 
postpaid. — F, D. M. 

THE CHEMISTRY OF PETROLEUM 
DERIVATIVES— Volume II 

By Carle ton Ellis 

P ETROLEUM serves as a raw mater- 
ial for an ever-growing number of 
valuable chemical synthetics. New in- 
dustries are continually growing to im- 
portance in this field and development 
proceeds at a rapidly accelerating rate, 
as Volume II of Ellis clearly demon- 
strates. In 1934 the first volume, cover- 
ing with remarkable thoroughness all 
the research up to that time on chemical 
derivatives of petroleum, contained some 
1285 pages. So swift has been progress 
in the subsequent years that the second 
volume, designed to bring the first up 
to date after only three years, appeared 
in 1937 with a total of 1464 pages. The 
two volumes together form the standard 
work on the subject. Lest there be mis- 
understanding, let it be clearly stated 
here that neither volume deals with 
petroleum refining of itself but rather 
with the multitudes of products derived 
from crude oil and natural gas by 
chemical treatment. — $20.50 postpaid. 
— D. H. K, 

UNIVERSAL PHOTO ALMANAC 
AND MARKET GUIDE— 1938 

A mateur photographers who feel 
- that they should be able to make 
money with their cameras will find in 


this book many hints that will be of 
value. A series of articles tells what, 
when, and how to photograph, how to 
sell your photographs profitably, how to 
handle your equipment, what picture 
journalism consists of and how to make 
contacts with editors, and many other 
things that the would-be photo journalist 
will want to know. A pictorial section 
presents some of the work of this coun- 
try’s foremost photographers ; a 34-page 
formulary gives in compact form most 
of the standard formulas. The market 
guide section tells who purchases what 
kind of photographs, approximately the 
price paid, and gives other pertinent 
data regarding hundreds of publications 
that are in the market for photographs. 
--$1.00 postpaid. — A. P, P. 


FORTY YEARS OF AMERICAN-JAP- 
ANESE RELATIONS 

By Foster Rhea Dulles 

R eaders who desire to be well-in- 
formed concerning the international 
background of our relations with Japan 
will find in this book a period-by-period 
history, beginning with our Spanish War 
days and tracing through in a clear se- 
quence periods of the Open Door, the 
Boxers, the Russo-Japanese War, dollar 
diplomacy, and the European War, also 
the more familiar recent periods. — $3.15 
postpaid. — A. G. /. 


THE RADIO AMATEUR’S HAND- 
BOOK-1938 Edition 

E very year there is published a new 
edition of the Radio Amateur’s 
Handbook — the present one is the 
fifteentli. It covers the entire story of 
amateur radio from its beginnings up to 
the present day. Then it presents ele- 
mentary radio principles, fundamental 
circuits, vacuum tube facts, equipment 
design and construction, amateur radio 
telephony, ultra high frequency appara- 
tus, and so on throughout the whole 
gamut of amateur radio. There are 446 
pages (including an index) of accurate 
facts that will be of value to everyone 
interested in short wave communication. 
As could have been said for every pre- 
vious edition, this one is “the biggest and 
best yet.” — $1.00 postpaid. — A. P, P, 

AMERICA’S YESTERDAY 

By F. Martin Brown 

N O previous book has covered so 
much territory as this new work, 


which is an account of our present knowl- 
edge of the early Indians, Pueblos, 
Mayas, and other middle Americans, the 
early Peruvians, Incas, and the Mound- 
builders. In fact it is a full compendium 
of New World anthropology. It may err 
a little in one respect which, however, 
is equally characteristic of popular pres- 
entation of other branches of science: 
the popularizers are often more certain 
that the scientists are correct than are 
the scientists themselves. This, however, 
is a minor matter in connection with so 
valuable a survey as the present one. — 
$3.65 postpaid. — A, G, I. 

PHOTOGRAPHY OF THE NUDE 
By Marcel Nothin, D.Sc. 

E sthetic photography is the es- 
sence of the present book. The au- 
thor first discusses the nude in classical 
paintings and sculpture and then pres- 
ents 32 plates showing various treat- 
ments of the nude from expressive 
through phantasmagoria and stylized to 
realistic treatment. The book is supple- 
mented by a series of notes on technique 
and by a discussion of soft-focus photog- 
raphy and its application to the main 
subject. This is in every respect a seri- 
ous treatment of a legitimate phase of 
the art of photography. — $2.65 postpaid. 
—A. P, P, 

GOVERNMENT OWNERSHIP AND 
OPERATION OF RAILWAYS FOR 
THE UNITED STATES 

By Lewis C, Sorrell 

T here are many arguments pro and 
con on the question of whether rail- 
ways of this country should be under 
government ownership and operation. 
Professor Sorrell, who has been profes- 
sional advisor to the Transportation 
Conference and to the Railway Business 
Association, gives us in this volume the 
essence of all these arguments. He shows 
that we have had very little experience 
in such operation and, on the basis of 
this fact, outlines the problem from the 
standpoint of public interest. One chap- 
ter is devoted to the subject of whether 
government ownership is at present im- 
minent. A short but rather complete 
bibliography concludes the volume*-— 
$3.20 postpaid. — F, D, M, 

RAILWAYS OF THIRTY NATIONS 
By P, Harvey Middleton 

A S a companion piece to the Volume 
• mentioned immediately above, this 
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Miidy gives the background and present 
status o£ the railway systems of the more 
important countries of the world. In 
this study must of necessity be included 
a considerable amount of discussion of 
the historical aspects and the sociologi- 
cal and economic factors which differ 
greatly from nation to nation. There 
are few statistics as such, though the 
text' itself contains many figures relating 
to mileages, construction costs, and the 
like. A four-page bibliography is in- 
cluded. — $3.20 postpaid. — F, D. M, 

THE BOOK OF WILD PETS 
By Clifford B, Moore 

A DISCUSSION on the care and feed- 
ing of our native wildlife in captiv- 
ity, with notes on their identification 
and life habits. The author is biologist 
in charge of the Trailside Museum at 
Springfield, Massachusetts, and he ap- 
pears to have a large fund of practical, 
not merely general, advice in building 
and maintaining quarters for a wide 
variety of aquatic life, insects and pel 
spiders, also mammals and birds, as well 
as in their care and feeding. This large 
illustrated volume is a reference book. 
-—15.20 postpaid. — A, G. J. 

THE STORY OF GEMS 
By Herbert P. hillock 

A POPULAR handbook on precious 
and semi-precious stones — diamonds, 
opals, quartz gems, ornamental stones — 
the antique use of gems, the lapidary 
art, the forms in which gems are cut, 
and other general gem lore. — $3.65 post- 
paid. — A, G. [. 

WILD ANIMAL WORLD 

By Raymond L, Ditmais and ITilliam 
Bridges 

S UPPOSE you could sit down 18 times 
with the men who conduct the big 
Zoo in New York and listen each time 
for an hour while they related their 
choicest tales of exciting happenings 
among the many animals that have been 
kept there. Doctoring under difficulties, 
animal myths and superstitions, the un- 
expected always happens, a pea -green 
lion, midnight in the zoo, adventures 
with elephants, a nose for zoo news — 
these are some of the subjects of the 18 
informal narratives in this most readable 
book. — $3.15 postpaid. — A, G. L 

SOaALIZED MEDICINE IN THE 
SOVIET UNION 

By Henry E. Sigerist, M, D. 

AFTER long sojourns in Russia study- 
'^ing bis subject at first band, the 
professor of the history of medicine at 
Johns Hopkins University describes in 
deUiil his findings concerning socialized 
medicine — ^he likes it. His account will 
mAe interesting reading to the minority 
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who also like the same idea. — |S#65 
postpaid.— G. /, 

INTRODUCING THE CONSTELLA- 
TIONS 

By Robert H. Baker, Professor of As- 
tronomy, University of III, 

A very elementary book full of run- 
ning comment on the constellations 
and the important stellar features in 
them, organised by seasons. Attractively 
illustrated with numerous blue half-tones 
of celestial features, also with simple 
charts of the constellations. This is a 
book for relatively non-serious studenis 
of the stars, readers who do not care to 
dip very deep, but wish to be entertained 
and lightly instructed while learning the 
constellations. — $2.65 postpaid. — A, G. /. 


THESE AMAZING ELECTRONS 
By Raymond F, Yates 

A POPULAR treatise dealing with the 
applications of electronics to medi- 
cine, surgery, music, television. The au- 
thor gives us pictures of practical appli- 
cations rather than the pure physics of 
the electron — though the latter is suf- 
ficiently explained wherever needed. A 
well-illustrated, well-rounded book 
which tells its story clearly but with- 
out frills or fanfare. — *$3.90 postpaid. — 
A. G. 1, 


ANIMAL TREASURE 

By Ivan T. Sanderson, B.A., F,L,S., 
F2,C„ F,R.G,S. 

T he entertaining, rather racy account 
of a young self-taught English 
zoidogist (later with a degree from 
Cambridge) who, without the orthodox 
ideas of the professional zoologist, went 
to West Africa to study the behavior of 
animals in their natural environment in- 
stead of in cages. As science it has been 
scathingly dealt with in public by a 
Harvard zoologist on the grounds that 
its many errors prove the author to be 
over-imaginative and not a true scien- 
tist. — $3.20 postpaid. — A, G. /. 

AUTOMATIC FREQUENCY 
CONTROL SYSTEMS 

By John F. Rider 

T he addition of automatic frequency 
control to the superheterodyne cir- 
cuit not only permits the receiver to be 
tuned automatically by means of push- 
buttons but to be tuned more accurately 
than is possible by the use of a dial. 
The first four chapters of the book are 
devoted to a description of the applica- 
tion of basic principles; the rest of 
the chapters cover the-different types of 
AFC circuits found in modem commer- 
cial receivers, their alignment, and a 
general discussion of their servicing. All 


191 

the automatic and semi-automatic tuning 
systems are too numerous to be ex- 
plained, but two or three, whose func- 
tioning may be considered basic and 
typical of many others, are covered very 
adequately. The explanation of what 
happens when a tuning push-button is 
depressed and how the AFC circuit 
compensates for the mechanical inac- 
curacies of automatic tuning is excellent, 
as is also the author’s treatment of both 
the theoretical and the practical sides 
of automatic frequency control. — $1.15 
postpaid. — G. C, B, R, 

PHOTOGRAPHIC HINTS AND 
GADGETS 

By Fraprie & Jordan 

W HAT advanced amateur photog- 
rapher has not at some time or oth- 
er yearned for some particular piece of 
equipment, yet could not afiord to pur- 
chase it or could not acquire it at the 
exact time when it was needed? That 
many such men have gone through just 
this experience and have made use of 
their own initiative to provide the de- 
sired equipment is definitely evidenced 
by the content of the present book. Here 
is presented a vast array of data telling 
exactly how to make all kinds of photo- 
graphic equipment from cameras to 
film clips, from lighting controls to en- 
larging easels. Space is too limited here 
to even attempt to list the 250 articles 
which tell photographers exactly how 
they may make many ingenious labor- 
saving devices to help them in their 
work. Out of these 250 there will be doz- 
ens that every photographer will straight- 
way start to make. Nearly 500 illustra- 
tions. — $3.70 postpaid. — A, P, P. 

INORGANIC CHEMISTRY 
By Morgan and Burstall 

I N the general focusing of attention on 
the spectacular achievements of or- 
ganic chemistry, the coordinating pat- 
tern of inorganic chemistry and the re- 
markable facts being learned about the 
90-odd elements have been rather neg- 
lected, In this book the latest theories 
developed on the one hand by studies 
of atomic structure and on the other 
from complex organic compounds of 
metals are reviewed in some detail. It 
is not a book which a layman may ex- 
pect to enjoy, but one likely to prove 
of important value to chemists by giving 
them a broad view of recent develop- 
ments in their science. — $6.20 postpaid. 
— D. H. K. 
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Steel to Streamliner,’* page 210, tells the story of 
^ the construction of a stainless-steel streamlined train, 
fabricated through the use of the Budd **Shotweld” process. 
Our cover illustration shows a workman using the Shotweld 
machine which might be said to bear the same relationship 
to ordinary welding as a needle and thread bear to a modem 
high-speed sewing machine* With the equipment illustrated, 
the expert welder controls each weld perfectly, creating a 
structure with maximum strength end minimum weight. 
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50 Years Ago in . . . 



(Conden$ed From hsues of Aprils 1888) 


SEA SERPENT— “The schooner Coral, Captain Sherman, is now 
at the port. Captain Sherman reported that recently, when his ves- 
sel was in the vicinity of Cornfield Lightship, there suddenly ap- 
peared astern and not two hundred feet away an immense sea 
monster that fully answered the description previously given of sea 
serpents. Captain Sherman says he had a perfect view of the mon- 
ster. He described it as being over one hundred feet in length, and 
in some portions its body was as large around as a flour barrel. The 
head of the serpent resembled that of an alligator.*' 

TRANSATLANTIC — “On March 15, there was launched, on the 
Clyde, the splendid twin-screw steamship City of New York^ the first 
of the two liners now being built by Messrs. James and George 


KNOWLEDGE — “Nothing could well be more forcible than Sir 
James Paget’s exposition of the advantages of the study of science, 
and his vindication of even 'a little knowledge,' so that it be real 
and true as far as it goes, and has been made the property of the 
mind by a process of self-verification.” 

VENTILATION — “One of the great evils of civilization lies in the 
crowding together of large numbers of persons in confined spaces. 
This is especially the case with schools and with factories, but is 
not limited to those instances. . . . The only remedy lies in effectual 
ventilation, and there can be no doubt that in factories, schools, and 
all other places in which many persons live and work or study in 
confined space, the ventilation should be much better than it is.” 



Thomson for the Inman and International Company, plying be- 
tween New York and Liverpool. The Inman Company is well 
known to Atlantic travelers as providing in their floating ‘cities’ a 
safe and comfortable means of transit across the Atlantic. ... It is 
expected that the speed of these vessels will be at least as great as 
the fastest liners now afloat, but at the same time speed is by no 
means the first consideration which the directors of the company 
have kept before them, the two paramount considerations being the 
safety and comfort of the traveling public.” 


TELEPHONE — “Taken up in the beginning as an incomplete ex- 
periment, a wonderful toy, the telephone has developed into an in- 
dispensable adjunct of commercial business. No city or town of 
prominence is now without its telephone exchange, furnishing a 
quick and certain means of intercommunication to the business com- 
munity, and its radial system of suburban lines connecting the sur- 
rounding territory with the commercial centers.” 


ARMY SIGNALS — “With the very extensive fronts of the large 
armies of the present day, it is not always possible to communicate 
by telegraph, specially when two di- 
visions are separated by marshy ground. 
In such cases the field signaling ap- 
paratus can be used to advantage. This 
is an optical telegraph which consists 
essentially of a triangular and a hexag- 
onal piece of linen, which can be so ar- 
ranged in different positions in relation 
to each other that full dispatches can be transmitted very quickly.” 



WHEAT — ^“The Texas wheat-growing counties report the increase 
of acreage this season at from 10 to 100 percent. The world's annual 
consumption of wheat is estimated at 2,165,000,000 bushels.” 


BIG GUNS — “No less than ten of the large 9.2 guns made for the 
British government have recently failed at test, the inner lubes of 
nine having been split and the outer casing of the other fractured. 
This, we believe, is the style of gun that has of late been so urgently 
advocated by certain of our army and naval officers as necessary for 
adoption in this country, to the exclusion of all other kinds of 
ordnance. In the opinion of these wise men, all people who hinted 
at anything else were behind the age,” 

POSTAGE — “The New York Journal of Commerce and a great 
many other influential newspapers, we are glad to see, are ad- 
vocating the proposed meas- 
ure for reducing letter post- 
age to one cent. They justly 
take the ground that, with 
the large surplus in our 
treasury, the post office busi- 
ness of the country need 
not be made self-supporting. 

... A great deal might be 
said in favor of free post- 
age, as an educational fac- 
tor, but what the public 
will be satisfied with for the 
present is a reduction of let- 
ter postage.” 


STRIKES — “Striking was one of the principal occupations of the 
laborers of the United States in 1887. According to an estimate in 
Bradstreet's, the total number of strikes for the year was 858, in- 
volving 340,854 workers.” 

MINE SAFETY — “A perfectly efficient and safe miner's lamp has 
yet to be provided, and colliery managers are still far from unani- 
mous in their approval of an effective and at the same time harm- 
less substitute for gunpowder and dynamite as explosive forces.” 

HOT WATER--“A system 
of hot water distribution is 
being introduced in Boston. 
. . . Hot water under a pres- 
sure of about 300 pounds to 
the square inch and heated 
to 350 degrees to 400 degrees 
is used. ... It is proposed to 
use this system for steam 
heating, making use of reduc- 
ing valves to diminish the 
pressure from the water pres- 
sure of 300 pounds to the 
square inch, allowing it to 
expand into steam,'* 


AND NOW FOR THE FUTURE 

((How climate and weather rule human affairs, by Clarence A, 
Mills, M.D., Ph.D, 

<(Dr. Robert Hutchings Goddard, Number One Rocket Man, 
by G. Edward Pendray, 

((How the problem of naming colors is being solved, by John 
H. Crider. 

((Flood forecasting in the Tennessee Valley, by Herbert F. 
Gough. 

((Micro«chemical analysis and what it does, by A* L. White, 
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over you and millions of other little girls and boys." 


Each night about 11,000,000 telephone calls are made over 
the Bell System. Many are caused by sudden, urgent needs. 

Great in its every-day values, the telephone becomes price- 
less in emergencies. The constant aim of the Bell System is to 
give you, at all times, the best and tlie most telephone service 
at the lowest possible cost. 

bell telephone system 




STIIFNOTH AND XpEW metals have a brighter incandescent white* 

r ness when molten than aluminum, which is here 
LIGHT WEIGHT sliown being poured into graphite crucibles, or 

ladles, fr<im which it will be poured, in turn, into 
prepared molds to make sand castings* Many oil* 
fired, tilting fumaces such as these are in the Cleve- 
land works of the Aluminum Company of America, 
producing liquid metal from aluminum ingots. 
Thermocouples arc suspended in the liquid mass of 
each furnace to determine pouring temperiture. 
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^rikiiig dttf erence between local, or spot, and general lighting of work. Contraati are to levere in the acene at left that tee- 
ing If hindered rather than helped by the tingle bright light. The vast improvement With general lighting it thown at right 


Industry Needs More Light 


I T is absurd to imaf»ine men working 
in nimplete darkness, yet in a great 
number of industrial establishments 
employees do w<»rk under starvation 
levels of JlJumination that are little bet- 
ter than darkness when considered from 
a safety angle or from tlie standpoint 
of quick, comfortable, and accurate see- 
ing. 

The tremendous change in our living 
conditions which has been caused by the 
rapid increase in industrial occupations 
has not been acc4>mpanied by a ctmies- 
pondtng ability of the eye to adapt it- 
self to new c^mditions. Nature works 
slowly in adjusting mankind to his en- 
vironment. For countless generations 
men lived by hunting or fishing and, 
later, by farming. These were outdoor 
occupations performed where daylight 
illumination ranges from 500 foot- 
candles* in the shade of a tree to 8000 
footcandles in the bright midsummer 
sunshine. Seeing was casual the greater 
part of the time ; the objects to be seen, 
such as game, were at a comparatively 
long distance from the eyes; it was sel- 
dom necessary to employ the close co- 
ordination of eyes and hands to concen- 
trate on fine detail which is so essential 
In many of our industrial operations to- 
day. When night came, man pul away 
his weapons and slept. These are the 
circumstances for which the eyes were 
conditioned. Even with the advent of 
civilization there was little change in 

♦A nnitcsndU it a standard unit cjf Ug ht raaat- 
ttc«iA«it|4«.«p|iroalmataly tha quantity of light 
upon a tarfaca ona loot away from a tparm 
candla. 


Plant Lighting Lag8 Behind Engineers’ Knowl- 
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this mode of living uiilil the end of the 
I8th Century. 

T<»day, however, industry has brought 
a great number of workers indoors 
where the demands upon their eyes are 
vastly different from the above condi- 
tions. From the extreme precision of in- 
terchangeable parts, even in heavy goods 
manufacture, to the fine delicacy of 
watches, modern methods demand that 
the eyes accurately coordinate with the 
hands much of the time. The eyes must 
also quickly and accurately discriminate 
fine detail. The work is usually within 
arm’s length. The hours of concentrated 
attention are long. Most serious of all is 
the necessity of doing these difficult 
visual tasks under lighting that is negli- 
gible compared with outdoor light. 

T he enormous development of the 
electrical industry in the past 50 
years has given us a means of obtaining 
good artificial lighting. The illuminating 
engineer now has at his disposal light 
sources and equipment which enable 
him to plan a lighting installation which 
will aid the eye to see comfortably, eft- 
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ciently, and easily. Fundamental lab- 
oratory research in conjunction with 
practical field studies is leading the way 
toward this desired goal. 

Laboratory researches already com- 
pleted in tiie science of seeing have led 
to methods whereby the illumination for 
any particular seeing task can be spe- 
cified by quantitative measurements. 
The new Luckiesh-Moss Visibility Meter 
which is used for this purpose, for ex- 
ample, is an instrument which indicates 
how much light is necessary to see any 
particular object, based upon the factors 
of visibility which are involved. It is an 
extremely versatile instrument in the 
hands of a lighting specialist. 

Few laymen realize the great differ- 
ences in the ease of seeing common ob- 
jects. They can be made to realize this 
in extreme cases such as reading a 
well-printed book, compared with the 
task of reading a 64th-inch scale, but 
under usual and less extreme circum- 
stances these differences are not rec- 
ognized. The accompanying chart indi- 
jcates a number of work- world seeing 
tasks which have been evaluated to as- 
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More genera] knowledge of the figurea shown 
would prevent many abuses prevalent today 


certain the quantity of light necessary 
fur all of them to be seen with equal 
ease. 

Although progressive manufacturers 
have realized the benefits of good light- 
ing and are taking advantage of the 
studies of the Illuminating Engineering 
Society, it is unfortunately true that the 
great majority of American industries 
are still woefully underlighted. The cost 
of this neglect in the form of slowed 
production, excessive spoilage, poor and 
uncertain inspection, and industrial ac- 
cidents is staggering. The fact that poor 
lighting is the cause of these difficulties 
frequently is not realized because the 
eye is so highly adaptable to many con- 
ditions. Secondary effects frequently are 
the* only tangible results of the poor 
lighting except that, over a period of 
years, the eyes weaken and need correc- 
tion. One of the Illustrations 
shows the direct relationship 
between occupations and eye 
defects. 

In the field of industrial ac- 
cidents alone, Mr. W. Dean 
Keefer, Director of the In- 
dustrial Division of the Na- 
tional Safety Council, has es- 
timated that poor lighting is 
probably the direct cause in 
5 percent and a contributing 
cause in 20 percent of all in- 
dustrial accidents, the annual 
cost of which is estimated to be 
1,500,000,000 dollars. In 1936, 
according to the National Safe- 
ty Council estimates, there 
were 18,000 fatal accidents, 

70,000 permanent disabilities, 
and 1,^0,000 temporary dis- 


abilities arising from gain- 
ful employment. Records of 
industrial accidents show 
that the average disability 
costs the employer 200 dol- 
lars in compensation, doc- 
tor bills, and hospital fees. 
In addition, there are added 
costs covering the value of 
lost production, labor turn- 
over, damaged machinery 
and material, and other 
items which total about four 
times the direct cost. Thus, 
the average disabling in- 
jury suffered by a worker 
will cost the employee’s 
company 1000 dollars. The 
prevention of one such ac- 
cident would pay for the 
installation of good light- 
ing over several thousand 
square feet. 

Where good lighting has 
been installed, it is fre- 
quently found that the in- 
tangible benefits were fully 
as numerous and important 
us were those for which an 
accurate check could be 
made. Good lighting is the most natural 
uf all aids to improve work because its 
assistance is not apparent. By making it 
easier to see, it helps the workmen to 
help themselves. The attitude of many 
employers who were visited in a recent 
survey of comparatively new lighting 
installations is typified by the following 
statement. Mr. F. A. McDermott. Fac- 
tory Superintendent of Bastian Brothers 
Company, Rochester, New York, has this 
to say in regard to the unmeasured bene- 
fits of a good lighting installation. 

“About six months ago we began to 
install improved lighting in our plant. 
Since we had decided to do the job right, 
complete rewiring was necessary, and 
for this reason the work of installing the 
new lighting covered a period of several 
months and, in fact, is still going on. 

. . . One thing has been evident from the 


day the first section of the factory was 
relighted: the men appreciate the dif- 
ference between adequate and inade- 
quate lighting. Those who already have 
the improved lighting have ejtpressed 
their satisfaction with it, and those who 
are still working under the old lighting 
system are highly impatient to have their 
section of the plant relighted. This re- 
action on the part of the factory per- 
sonnel is highly gratifying to the man- 
agement — so much so that even if the 
improved lighting should bring us no 
other tangible benefits, its installation 
will be considered well worth while be- 
cause of the improved morale of our 
employees.” 

In planning a lighting system, it is 
desirable, first of all, to provide a sub- 
stantially uniform level of illumination 
throughout the room. This eliminates 
shadows in dark corners and makes the 
entire work area equally suitable for any 
desired arrangement of machinery and 
benches. Lighting units are spaced rela- 
tive to their height above the surface to 
be illuminated. As this surface is usually 
a work level from to 3% foot above 
the floor, it is permissible to plan the 
spacing of the units proportionate to 
their mounting height above the floor. 
Usually, a spacing distance which does 
not substantially exceed the mounting 
height from the floor will result in rea- 
sonably uniform illumination. 

W HERE the lighting is very non- 
uniform, with extreme contrasts be- 
tween bright and dim areas, the eyes 
continually try to adapt themselves to 
the various lighting conditions in the 
field of vision. Eyestrain usually results, 
and continued vision becomes difficult. 
Spotty illumination may be caused by 
one or more of tlie following conditions : 
Incorrect spacing of lighting units, the 
use of the wrong type of lighting equip- 
ment, or the use of localized lighting 
with no general illumination. This last 
factor is becoming more and more im- 
portant as general lighting is being sup- 


. ' . rv." - 

■' ■ '..■'ki"'’ k'-' ' 













V /: v. ' -V' • ■ ■ , ; ^ 





















kk ■ 












Saeitig tasks avahiatad by tha Liickksh-Mots VisibiU^ Mtter on fha basis of footcandlas 
naadad, ganaral and supplamantary, to obtain equal aase of saaing in a wida variety of 




APRIL • 1938 


199 


SCIENTIFIC AMERICAN 


Recommended Footcandles for 

Representative Industrial Operations 

( fooirandle valuim rt^prentmt order of waonUude rnth* / 

than exoct Irrrh of Ulumimtion > 


RecommwnHmd 

Oporatton 

FootrandUit 

AtiMnmbllni; 


Houith . 

10 

Medium . . 

20 

Klne . 

.'•0-100 

Extra Fliit' . . * . . . 

100 or more 

lii«pertlon 


RouRh . . . ... 

10 

Medium . ... 

20 

Fine 

'iO-lOO 

Extra Fine 

100 or more 

Marhinr Shops 


ItouRh Bench and Machine Work . 

10 

Medium Bench and Machine Work. 


Ordinary Automatic Machine with 


Bough OrindtiiR. Medium BufRng 


and PollHhing ... ... 

20 

Fine Bench and Machine Work, 


Pino Automatic Maclilnea, Medium 


Orltidlng. Flue Butting and Pol- 


Inhlng . . . . . . . 

50-100 

Extra Fine Bench and Machine 


Work, (Jrlndliig Pine Work . . 

100 or more 

11 Stnel and Iron Mills, Bar, Sheet and Wire Prudurtu 11 

Soaking Pits and Keheatlng Fur- 


nacoH .... . . . . 

5 

( harglng and Casting Flcmrs . . 

10 

Muck and Heavy Bolling Shearing. 


Bough bv (lage . . .... 

10 

Plate liiMpeotloti, Chipping . 

SO -.50 

Automatic Muchlnoa, Light and Cold 


B(»lUng, Wire Ora wing. Shearing, 


Fine hv Line . . 

15 


plemented with a considerably 
iiigher level of light at the work 
plane for tasks where seeing is 
difiicult. Where this wf>rk is con- 
fined to small areas, the most 
practical way to provide for the 
increased footcandles is by sup- 
plementing the general illumina- 
tion by a unit which gives addi- 
tional light directly to the area 
in question. Where such lighting 
is employed, care must always be 
taken to provide sufficient general 
illumination so that the proper 
contrast conditions for visual 
comfort will not be exceeded. This 
can usually be accomplished by 
providing at least one footcandle 
of general Illumination for every 
10 footcandles of supplementary, 
or direct job-lighting. 

The proper solution to the prob- 
lem of supplying this special light- 
ing involves not only the actual 
footcandles to be provided but 
also the proper method to employ, 
the equipment to use, and the lo- 
cation of this equipment with rc- 

r>AR>< AHLA nrf*r>r int 
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Aft cxtanaive survey revealed a sig- 
nificatit relationship between occu- 
pations and eye defects which are in 
higher proportion in the vocations 
which involve difficult seeing tasks 


Bxcellent visual conditions with 20 
footcandles diffused general light- 
ing plus supplementary lighting 


spect to the specific task, A well bal- 
anced combination is shown in an ac- 
companving illustration. 

Glare is one of the most detrimental 
factors encountered in the industrial 
work-world today, for a glaring bare 
lamp will decrease the effectiveness of 
any lighting system. In a broad sense, 
we are familiar with these facts. It is 
not comfortable to look at the sun whc*n 
it is high in the heavens, neither is it 
comfortable to look at a sheet of water 
glistening in the bright sunshine. In 
looking at the sun, direct glare is en- 
countered. The sheet of water in the 
bright sunlight is an example of reflect- 
ed glare. Both are uncomfortable, and 
one instinctively turns away. But the in- 
dustrial worker cannot look away from 


his task; he must keep his eyes 
upon it even though the bare lamp 
in his field of vision is uncom- 
fortably bright and may also be 
reflected to his eyes, for example, 
by the polished metal upon which 
he may be working. 

T hese factors are some which 
are collectively termed the 
quality of illumination or the 
quality of lighting. They are con- 
siderations that must be observed 
in order to obtain a good instal- 
lation. However, in order that the 
light may aid productive effort 
most efficiently, it has been found 
that certain definite footcandle 
levels should be considered a min- 
imum for the best lighting effect. 
Tables of recommended footcan- 
dlcs of illumination for various 
tasks have been made and are 
generally accepted as a guide to 
current practice. These tables are 
based upon practical experience 
and economic justification. A few 
excerpts are presented in the ac- 
companying tabulation to indi- 
cate the range of footcandle levels now 
recommended in industrial lighting 
practice. 

After a lighting system has been in- 
stalled, it can be maintained at high 
efficiency only by a well-planned clean- 
ing schedule. Dust and dirt inevitably 
collect upon the reflecting surfaces of 
the equipment and unless they are clean- 
ed periodically the result will be an ex- 
tremely inefficient installation. Even a 
barely discernible layer of dust fre- 
quently decreases the light output as 
much as 30 percent. For this reason, 
u schedule of cleaning the units with 
soap and warm water at intervals not 
greater than six to eight weeks in the 
average plant is highly recommended. 
The lighting equipment serves to re- 
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Uiing the Luckiesh^Mosa Visibility 
Meter to determine amount of light 


direct the light generated by the lamp 
filament. The filament itself can trans- 
form electrical energy into light effi- 
ciently only when the voltage upon it is 
e({ual to the voltage for which the lamp 
was designed. The economical produc- 
tion of light, therefore, requires wiring 
of sufficient capacity to curry electrical 
energy from the distribution panel- 
board to the lamp socket without exces- 
sive voltage-drop and power loss in the 
wiring. The importance of this step is 
shown by the fact that a 1 percent drop 
in voltage reduces the light output of 
an incandescent lamp ah<*ut 3 |)ercent 
and a 5-volt drop lowers it about 16 per- 
cent. 

The difference between the initial 
cost of an undersized wiring job and one 
of thoroughly adequate capacity is not 
as a rule very great, and the subsequent 
saving is sufficient to make it profitahh* 
in industry. In general, wiring to carry 
double the indicated load can be in- 
stalled initially at about one third extra 
cost, 

A n entirely new technique has been 
^ developed to manufacture the 1000- 
watt, 750-walt, and 500-watt medium 
bipottt lamps which have been an- 
nounced recently. The 1000-watt lamp 
has a decided advantage over the older 
type of lamp from the standpoint of 
physical size. Its other advantages are 
equally outstanding. The hard glass 
bulb will withstand water drops and 
juicy insects better than the older lamp. 
The use of a screen in the new lamp re- 
duces blackening on the sides of tlie 
bulb to a great extent. This is so effec- 
tive that the overall maintenance of il- 
lumination at the end of the life of the 
new bulb is appreciably better than that 
of the former lamps at 50 percent life. 
The small-size bulb permits the use of 
smaller and less expensive reflectors to 
obtain the same distribution of light. 

In addition to the bipost lamp devel- 
opment, the past three years have seen 
a remarkable acceptance of the new mer- 
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cury lamps. When equipped with the 
proper transformer or reactor auxiliary, 
this type of lamp can be used on either 
115- or 230-volt alternating current cir- 
cuits. The initial efficiency is approx- 
imately twice that of comparable watt- 
age incandescent lamps, while the rated 
life is 2000 hours. The lamps are tubular 
in shape. 

The light emitted by these lamps has 
the characteristic line spectrum of mer- 
cury, in contrast to the continuous spec- 
trum of the incandescent lamp. This 
means that all of the light is represented 
by only a few lines which produce yel- 
low, green, and blue light. Although the 
light from the lamp appears blue, it also 
is very rich in the yellow-green lines. 
This attribute makes it a very good 
source to use in combination with in- 
candescent lamps. The mixed light ap- 



Old type 1000-watt lamp and 
new 1000-watt bipoit lamp 


pears similar to daylight although it will 
accentuate certain colors and is, there- 
fore, not suitable for critical color dis- 
crimination. 

The leading lighting equipment man- 
ufacturers have developed direct and 
indirect, distributing and concentrating 
types of units for use with the mercury 
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lamp or combinations of mercury and 
incandescent lamps. 

The cost of both lamps and equipment 
has been constantly decreasing while 
their efficiencies have been increased 
materially. The cost of electrical energy 
also has consistently shown a downward 
trend. As a result, the lighting dollar 
now purchases 10 times as much light 
as it did 25 years ago and twice as much 
as it did only 10 years ago. In addition 
to this marked improvement, newly de- 
veloped methods of applying light most 
(‘ffectively for visual well-being still fur- 
ther increase the actual value of light. 

I N order to have a sound basis on which 
lighting costs and economics may 
he studied, the following analysis of 
manufacturing costs is presented. These 
are average figures for all types of in- 
dustries, and any one industry or any 
one plant may vary somewhat from these 
quotations. The major accounting items 
of the total production cost are distrib- 
uted as follows: Salaries, 5.9 percent; 
labor, 16.5 percent; raw materials, 52 
percent; fuel, light, and power, 2.7 per- 
cent; miscellaneous (including such 
items as advertising and sales cost, in- 
surance, taxes, interest, depreciation, 
workmen’s compensation, and profits), 
22.9 percent. If the percentage repre- 
senting the lighting alone is separated 
from the fuel and power cost item, it 
appears as only 0.3 percent of the value 
of the manufactured product. This 
means that for every three dollars* worth 
of goods sold, one cent is paid to enable 
the worker to see what he is doing. 

From such a cost analysis, it is ap- 
parent that while good lighting can 
effect a valuable improvement in work- 
ing conditions which benefits every 
phase of plant operation, actually it 
represents a very minor part of the op- 
erating costs of the business. 
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Research 

M ore than passing strange, we con- 
tinue to hear indictments of the 
machine as the true cause of all our 
economic woes. This fiction, this hallu- 
cination, will not down. It is worse than 
futile to counter with figures definitely 
proving that this is not the case or to 
ask for proof of the accusation; the 
shades of the Technocrats still clank 
their chains and continue to frighten 
timid souls. And as that fright may he 
measured, by so much is real progress 
retarded. 

Now, on the oUier hand, a member of 
Congress states, in effect, that two to 
three million men would be given jobs 
if 200 scientists and engineers would 
each create an invention in 1938 that 
would start a 40,000,000-dollar indiustry. 
It sounds exciting. And it is — all of that 
and more! But — who is to supply the 
formulas for the inventions? Who will 
select the 200 most-likely-to-suceeed 
heroes? Who will guarantee their year’s 
work to be worth, industrially, 40 mil- 
lion or 40 thousand or 40 cents? And 
how shall we be sure that, like a division 
of soldiers, they won’t all shoot ut the 
same target? 

Perhaps, however, the thought was 
that all research men, all engineers, 
should work hard and purposefully to- 
ward creating industries, and maylie 200 
would succeed. If this be so, one can 
criticize this Congressman for nothing 
more than repeating a truism, for super- 
fluity of language. For, if some people 
are not already aware of the fact, there 
are in this country numerous industrial 
and institutional research organizations 
humming with the intense activities of 
many thousands of ‘^professional in- 
ventors” whose one aim is to improve 
industry. They do not say, each to him- 
self; ‘T am going to invent one thing 
before the end of the year which will 
found a 40,000,000-dollar industry.” In- 
stead, each drives ahead, solving some 
part of an industrial problem on which 
others may also be working; and in tlie 
end a new product is bom, an old one 
is vastly improved, or a better, more effi- 
cient way of producing it is worked out. 
The result of the work of this mighty 
army of superior thinkers is improve- 
ment all along the line and a steady, if 
slow, growth of business and employ- 
ment figures. Besides this group iffiere 
are, of course, numerous free-lances in 
this business of developing new prod- 
ucts and improving the old ; and though 
their work is more casual, they make 
many outstanding inventions each year, 


some of which establish great industries. 

We don’t believe that research men 
have envisioned more than a fraction 
of the work that is to be done. Still, if 
they, trained specialists, need a formula, 
then it is they who will supply it; cer- 
tainly no layman can have more Uian 
a smattering of knowledge of their prob- 
lems, the things they should do. It is 
in a sympathetic understanding of the 
enormous benefits of scientific research 
that the layman can shine. The above- 
mentioned Congressman can best do his 
share for the well-being of the country 
at large by fighting for an expansion of 
governmental scientific research which 
has been badly curtailed these past few 
\eurs. 

Reaafturance 

D eadly and horrible as it will be 
when — and if? — the next world 
wur comes, there is some consolation 
to he derived from facts learned from 
certain military failures in Ethiopia, 
China, and Spain. In these three brutal 
reversions to savagery, science, as cx- 
f)ressed in the newer machines of war, 
has not always shown up so efficiently 
as a maker of military advantage. Some 
of these facts will bear repetition. 

In Ethiopia, optimistic predictions of 
attacking ciimmanders pul the invading 
army in Ethiopia’s capital in little more 
than marching time. Months later, de- 
spite vastly superior equipment, air- 
planes, tanks, guns, and even war gas, 
the invaders were still fighting bloody 
infantry battles far from their goal. 

It is in Spain, however, tliat the cal- 
culations of the strategists have suffered 
their most serious upset. Both sides in 
this fraternal strife have been well sup- 
plied with tanks and the most modern 
fighting and Ixunhing planes. Yet neith- 
er of these devices has proved as suc- 
cessful as was to be expected. As pointed 
out in Army Ordnance by Captain Liddel 
Hart, the great speed of the planes has 
militated against their efficiency, and 
mud has proved the nemesis of the tanks. 
Planes bombing bridges, rail-heads, and 
other important military objectives have 
failed generally to accomplish their de- 
structive purpose; their very speed has 
made their marksmanship poor and 
their bombs have fallen far from their 
targets. Their real effectiveness has been 
as frightful strafers of civilian popula- 
tions and as a means of lowering the 
morale of troops. As for tanks, it ap- 
pears that they have licked the problem 
of mud no better than those dozen or so 
we saw bogged down in the shell-churn- 
ed mud opposite Verdun in 1918. 


In China, poorly equipped and poor- 
ly trained Chinese held off the Japanese 
at Shanghai for weeks although the lat- 
ter used every modern device of war- 
fare including the big guns of naval 
vessels firing at point-blank range. Su- 
perior equipment and training of the 
Japanese finally pushed hack the Chi- 
nese, hut very slowly indeed, and at what 
a terrific cost to the invaders in men, 
munitions, and planes! In the begin- 
ning, conquest seemed an easy matter, 
yet it begins to look as though mere 
men and rifles of the Chinese may hold 
off the Japanese until they are worn out 
and decide to quit. 

No matter how one looks at it, these 
throe wars are horrible to consider. Yet 
in no one of them has the promise of a 
civilization being wiped out by ma- 
chines shown any evidence of fulfill- 
ment nor even has there been evidence 
of the irresistible march to victory that 
one who has listened to the scare-mon- 
gers would expect. True, the use of gas 
has been avoided — for fear that such 
use would alienate world friendship ir- 
revocably for the offending user — but 
gas is not so deadly as some people 
think. There is in existence no gas, usa- 
ble in warfare, tha! will wipe out cities; 
in fact, the military gases used 20 years 
ago in No-Man’s Land are still the best 
for their horrendous purpose. 

Yet if all this is reassuring as to the 
relative inefficacy of the machines of 
war, there remains to be considered the 
human factor, the woeful savagery of 
the military mind. This has shown itself 
in the lowest form of bestiality in all 
three of these bloody affrays in a total 
disregard for the humanities. Prisoners 
of war have been murdered in cold 
liiood; thousands of civilians have been 
destroyed, principally by airplane 
bombs, for no military purpose; and all 
manner of un-military cruellies have 
been perpetrated in the name of national 
lionor, national face-saving, and further- 
ance of megalomaniac ideologies. 

At this point in civilization’s retrogres- 
sion, I he democracies of the world seem 
to be the last hope for the preservation 
of some semblance of “humanitarian” 
warfare. Already powerful voices are 
being raised for that purpose. We hope 
they will wax more powerful. Whatever 
the final result will be — whether an 
agreement among the nations or the 
not-to-be-disregarded pressure of mass 
opinion — some progressive step, some 
definite action against further destruc- 
tion of noncombatants must be taken 
soon lest civilization perish in the ashes 
of its own consuming fires of fury. 
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New Light on the Sumerians 


Though Science Remains Ignorant of Their Origin, 
Recent Archeological Discoveries Have Increased 
Our Knowleilge of this Mysterious Ancient People 

By E. A. SPEISER 

Professor in the University of Pennsylvania and Director 
of the American School of Oriental Research in Baghdad 


T he Sumerians have long been the 
problem child of Oriental arche- 
ology, Unlike the Hittites or the 
Horites, they were not foreshadowed in 
the Bible. Their appearance on the scien- 
tific stage was not linked with the dis- 
covery of lost empires, for it was neither 
sudden nor dramatic. They insinuated 
themselves, so to speak. It was years be- 
fore the very existence of the Sumerian 



Figure 1: The ahar of the shrinei 
dedicated to Abu, god of fertility 


language and a Sumerian people was 
definitely established. Today Sumerian 
records can be read with comparative 
ease. The known cultural achievements 
of the Sumerians are numerous and of 
fundamental importance to civilization. 
But the list is as yet far from complete. 
We are still in the process of discovering 
the people. 

Ancient Mesopotamia used to be re- 
garded as the private and exclusive bat- 
tleground of Uie Babylonians and As- 
syrians. Increasing knowledge of the 
available evidence showed that the Bibli- 
cal estimate of the country accords bet- 
ter with the facts, for the Land of the 
Two Rivers has never ceased to justify 
its description as a Tower of Babel. The 
oldest historic times already yield a pic- 
ture of many languages and many races. 
The Semitic Babylonians were but one 
group out of many. By 2000 u.c. their 
language was the official tongue because 
its speakers ruled the land, but for sci- 
entific and religious purposes another 
language was commonly employed, 
much in the manner of Latin in the Mid- 
dle Ages. That language was Sumerian. 
It had become a “dead language** 4000 
years ago because the Sumerians them- 
selves had disappeared by then as a 


political power, and evidently also as a 
race. But their influence persisted. In 
the Orient it has continued ever since, 
and in some respects it has pervaded 
even the western civilizations of today. 

A t all events, Sumerian political his- 
- lory is n(»t later than the third mil- 
lennium B.c. Indeed it is from that period 
that we get our fullest information about 
the Sumerians. We see them as founders 
of city states and as capable civil and 
military organizers. They were efficient 
farmers and accomplished craftsmen. 
They had evolved an elaborate and hu- 
mane code of law, and religion had come 
to play a vital part in the lives of kings 
and subjects alike. Above all, the Su- 
merians were a highly literate people. 
Writing on stone and on clay tablets 
was used to commemorate important po- 
litical events, the erection of public 
buildings, the closing of a business trans- 
action; many inscriptions bear a re- 
ligious character. To this literary activity 
of the Sumerians we owe our knowledge 
of contemporary history and institutions. 
We know the names of the various rulers 
and frequently their dates, and we have 
a fairly clear picture of a number of 
peoples with whom the Sumerians lived 
and fought and traded. Naturally, we 
now have a satisfactory understanding of 
the Sumerian language. That language 
is neither Semitic nor Indo-European. All 
attempts at connecting it with other 
known languages have proved futile. For 
this very reason we are in the dark in 
regard to the background of the Sume- 
rians. The statements that are occasion- 
ally made in writings of a popular 
character, that the Sumerians were 
Semites, Aryans, or a mixture of both, 
are absolutely without foundation. The 
origin of the people remains a mystery. 

The problem is twofold ; When did the 
Sumerians arrive in Mesopotamia and 
from where did they come? On the latter 
point we are no better informed now 
than we were ten years ago. But recent 
archeological discoveries have shed fresh 
light on the antiquity of the people. 
First came the justly famous Royal 


Tombs from Ur. They were unquestion- 
ably Sumerian and they date from short- 
ly after 3000 b.c. To be sure, it has been 
known for some time that the Sumerians 
were at least as early as that. But the 
high level of their civilization as re- 
vealed by the Royal Tombs was cer- 
tainly unexpected. There is nothing 
nearly as early that equals those grave 
furnishings in wealth, variety, and so- 
phistication. The jewelry is remarkable 
and the carving on cylinder seals un- 
excelled. Most impreshive, however, is 
the metal work. Egypt had to try for 
centuries before she could produce ob- 
jects in gold, silver, and bronze com- 
parable with the handiwork of the 
Sumerian smiths from Ur. 

But 3000 B.c. is a comparatively late 
date in our recently reconstructed pic- 
ture of the ancient Near East, At Tepe 
Gawra, in the north, that date is repre- 
sented by Level 7. Below it there are at 



Figure 2: Statue of a Wardid dig- 
nitary, with ayas of lapia lamli 
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least 16 earlier strata. The Sumerians 
may have settled on the alluvial plain of 
Southern Mesopotamia at any time in 
the fourth millennium without becom- 
ing thereby the earliest population of 
the country. All we can say with ctir- 
tainty today is that they must have come 
in by the middle of the fourth millen- 
nium, for it is at approximately that time 
that we get in Uruk, the Biblical Erech, 
the earliest written records known to 
man, and these records have turned out 
to be Sumerian. It is a fair and logical 
assumption that the Sumerians were re- 
sponsible for the invention of writing, 
perhaps the greatest single contribution 
to human progress. All remains pre- 
ceding the invention of writing must 
necessarily be anonymous. And s() the 
question as to the exact date of the 
arrival of the Sumerians remains un- 
solved, for the time being at least. 


i 


'St 


Figure 3: A nude which anticipates 
the classical statues of Hercules 

Our present approach to the problem 
of the Sumerians concerns itself not sn 
much with the question of their origin 
as with the sum of their achievements. 
The list of these, it appears, is not likely 
to be exhausted for a long time to come. 
Each season brings its own quota of con- 
tributions. The latest have come from 
a group of mounds to the northeast of 
Baghdad, close to the Diyala River. The 
new material introduces the Sumerians 
as expert sculptors at the very begin- 
ning of recorded history. It gives us also 
a new insight into the part which ath- 
letic contests played in the religious 
practices of 5000 years ago. 

Until last year the excavations in the 
Diyala area were conducted by the 
Oriental Institute of the University of 
Chicago. Under the direction of Dr. 
Henri Frankfort, one of the leading 
archeologists of our day, the mounds 
of that region, including Tell Asmar, 




Khafaje, Ishchali, and Tell Agrab 
helped to add several centuries to the 
known history of the Sumerians. The 
dating of the whole period around 
the turn of the fourth millennium B.c. 
was placed on a sound basis, the age 
in question having proved to be Early 
Dynastic; that is, the time of the first 
known dynasties in the land. It coin- 
cides, interestingly enough, with the first 
Egyptian dynasties. Three definite stages 
of Early Dynastic were established by 
tht! work of Dr. Frankfort and his staff, 
each stage requiring not only several 
building levels of its own but disclosing 
also internal changes in art and archi- 
tecture. The Royal Tombs of Ur fall 
within the third and latest phase. The 
bulk of the material is earlier, about 
3000 B.c. in round figures. 


T hrough Dr. Frankfort we were 
invited to take over the concession. 
We were engaged, however, at the time, 
in the excavation of Tepe Gawra, nearly 
300 miles away from the Diyala conces- 
sion. At length the invitation was ac- 
cepted and the Joint Expedition of the 
American School of Oriental Research 
in Baghdad and the University Museum 
devoted a month to the excavation of 
Khafaje, one of the principal mounds 
on the Diyala. The success of that ven- 
ture is due in a large measure to the 
fullest possible co-operation on the part 
of the Oriental Institute and the Iraq 
Department of Antiquities. 

The principal group of finds is com- 
posed of sculptures in the round. Most 
of the sculptures discovered by us came 
up in a small shrine dedicated to the 
god of fertility. This identification is sup- 
ported by a pair of animal horns care- 
fully embedded in bitUmen before a sac- 
rificial podium. Since horns are known 
to have been symbols of strength and 


fecundity, there can be little doubt that 
the Sumerian god of fertility, called 
Abu, presided over this particular 
shrine. Similar shrines were discovered 
by Dr. Frankfort at Tell Asmar, where 
they were identified by inscriptions as 
belonging to the god Abu. 

The sculptures were concentrated in 
two places. One of these was the altar 
of the shrine (Figure 1), the sides of 
which were regarded by the devotees as 
convenient repositories. The other was a 
shallow pit in front of the altar. The 
statue was the representative of the 
donor, calculated to remind the deity of 
the suppliant’s presence. This is obvi- 
ously the reason why so many of these 
statues have been preserved; they were 
treated with reverence and thus escaped 
the fate of so many other types of ob- 
jects. A later generation might bury 
them in order to remove them from 



Figure 5: A beardless statue that 
may represent some high official 


sight, but they were not destroyed or re- 
used for other purposes. 

The statues portray both bearded and 
beardless men. The commonest speci- 
mens would show a portrait in grey 
marble of a bearded dignitary wearing 
a flounced skirt, with hands clasped in 
front and eyes made of inlaid shell and 
lapis lazuli (Figure 2). The presence or 
absence of beards was not merely a mat- 
ter of fashion. The occurrence of the 
two types side by side has a deeper un- 
derlying significance. Years ago, when 
the available material was scanty, it used 
to be held that the bearded figures rep- 
resented the Semites, the beardless ones 
the Sumerians. But when a number of 
ancient gentlemen with unimpeachable 
Sumerian antecedents began to sport 
beards, it became clear that the reason 
for the custom was religious. Priests, 
and kings who combined secular and 
religious authority, wore beards as the 
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Figure 6: A bout that took place 5000 years before the days of Joe Louis, The 
three boxing scenes shown should be read from right to left, not left to right 


prerogative of their office. This inter- 
pretation is borne out by the present 
material. For, in addition to ordinary 
portraits, we have also interesting nude 
figures (Figure 3) which could scarcely 
be representative of average citizens or 
even of officials. They belong clearly in 
the temple, and they are just as clearly 
bearded. 

One statuette (Figure 4) resembles 
the other members of the bearded clan 
save in one respect: of the original 
beard only the sidelocks have remained. 
The rest was cut off as is shown clearly 
by the none too delicate chisel marks. 
Had the man lost his priestly office after 
sitting for the sculptor, so that the beard 
too had to go? This seems improbable 
because priestly offices were usually 
hereditary. Or do we have here an in- 
stance of domestic difficulties? The wife 
may have objected to the apparition so 
strenuously that the poor wretch had to 
resort to a compromise for the sake of 
peace. Who knows? 

T he beardless statuettes are made of 
marble or of alabaster. In all likeli- 
hood they represent high officials. They 
differ from the foregoing also in one 
other respect. The workmanship is here 
plainly superior, the likeness less con- 
ventionalized. An excellent example of 
this naturalistic style is furnished by a 
small statue of grey marble (Figure 5). 
The man is dressed in an elaborate 
flounced skirt although he is nude from 
the waist up. The hands, which are now 
partly broken, were once clasped in the 
manner customary to worshippers, but 
the left foot is moved slightly forward; 
our friend seems somewhat impatient 
with the whole ceremony. The back is 
lieautifully modeled. The head is a little 
masterpiece of naturalistic portraiture. 
The mouth attempts a smile, but the 
expression is arrogant rather than kind. 
The left eyebrow is raised quizzically, 
accentuating the suggestion of super- 
ciliousness. Although the figure is almost 



Figure 7: Why did these two wrestle 
with immense vases on their heads? 

slender there is a distinct double chin, 
and a fold of fat on the neck, just below 
the skull, conveys an impression of stub- 
bornness if not cruelty. Large ears 
round out the picture. It is not a pretty 
one. All the more credit, therefore, to 
the nameless sculptor who succeeded in 
pleasing the vain and self-satisfied sub- 
ject, while laying bare before us his 
character in all its nakedness. In a work 
of 5000 years ago this is certainly a reve- 
lation. 

Two other objects from our last sea- 
son’s work at Khafaje cannot be left 
out of this account. The first is a lime- 
stone relief which has not come down 
to us in the best possible state of preser- 
vation. It consisted originally of more 
than one register, with several scenes 
depicted on each panel. What we have 
now (Figure 6) is the lowest register 
alone, and even this is partly damaged. 
It consists of three scenes. Viewed from 
right to left, the first scene shows two 
men in what is unmistakably a boxing 
match. The men are sparring, their out- 
stretched arms keeping each other at a 


healthy distance. The hands arc band- 
aged, but in the present condition of the 
relief further details cannot be dis- 
cerned. So far everything seems to be 
going according to the approved mod- 
ern rules of the game. The situation 
changes, however, in the middle scene. 
Here one of the contestants has been 
lifted off his feet and his defeat appears 
to be not far away. In the third scene 
the action is even more violent. Some 
kind of ankle-hold is plainly visible to 
us, and it could hardly have escaped the 
referee. It must have been legal in an- 
cient Sumer. How the match ended is 
anybody’s guess, because the rest of 
the relief is broken, thus sparing us the 
final details, perhaps mercifully. 

The ankle-hold may have put us in a 
mood for wrestling. We do not have far 
to go, for a legitimate wrestling bout is 
suggested by another object, this time of 
bronze (Figure 7). The two opponents 
are nude except for the scantiest belts. 
Each tries to secure a hold without los- 
ing his own footing. The leg muscles 
betray the strain which the expression- 
less faces attempt to conceal. The huge 
vases on the heads of the wrestlers are 
a puzzling feature. The only excuse for 
these staggering appendages is that the 
bout was part of a religious ceremony. 
The same is true, of course, of the box- 
ing scenes, inasmuch as both objects 
were recovered in a shrine. The precise 
implication of the vases is open to specu- 
lation. 

O NE feature of this wrestling group 
is of considerable technical inter- 
est. The bodies were cast in a mold, but 
the hands had to be added afterwards, 
since no ancient mold known to us could 
produce the whole group as it stands. 
Nonetheless, this composite work did 
not impair in the least the effectiveness 
of the tableau. 

Our brief excursion into ancient 
Sumer, away from the immemorial past 
of Tepe Gawra, thus produced results of 
more than usual interest. The numerous 
statuettes recovered add greatly to our 
knowledge and appreciation of early 
Sumerian sculpture. The naturalistic ex- 
amples are especially significant, both 
l)ecause a short time ago sculptures in 
the round were not thought to exist as 
far back as the turn of the fourth mil- 
lennium, and also because for sheer 
frankness these statuettes would be dif- 
ficult to excel. The athletic specimens 
push back the history of such contests 
to an equally remote age and give an 
entirely new meaning to the term “an- 
cient” when applied to sports. 

And so we keep on finding out new 
things about that remarkable people 
known as Sumerians. But the answers to 
two questions still elude us: Where was 
the original home of the Sumerians, and 
when did they first appear in Mesopo- 
tamia? 


Trees On a Salty Isle 



San FrancUco and the Goldan Gate oorve oi the back-drop for man-made Treaaure 
Isle, in the middle distance, which must be desalted before vegetation will grow 


I N February, trees were planted upon 
« 400-acre rectangle of black sand 
that lay, less than two years ago, on 
the bottom of San Francisco Bay. which 
is as salty and unfriendly to delicate 
vegetation as any harbor bottom in the 
world. 

By February of 1939, this man-rnude 
island, site of the Golden Gate Interna- 
tional Exposition, will be a lush garden 
of sub-tropical plantings, the roots of 
which will never suspect that they are 
in an environment that would have been 
sure death a little earlier. Then by Feb- 
ruary of 1940, the trees will be gone; 
this 400-acre island in the center of 
San Francisco’s harbor will be barren 
again, for it will be an airport, and no 
transport plane ever took off from a 
forest, or landed in one with any success. 

Behind this unnatural life cycle of 
1,500,000 dollars’ worth of vegetation is 
the story of science, once again taking 
Mother Nature to the cleaners; and in 
this case-history. Mother Nature will 
help to defeat her own laws. For the 
“leaching” of the World’s Fair island 
will in all probability be accomplished 
entirely by natural rainfall during the 
California winter rainy season of 1937- 
38. 

Exploratory drillings on Treasure Is- 
land, which was dredged up by United 
States Army Engineers to a height of 
13 feet above mean low water, disclosed 
that a “dome” of salt water remained 
in the saturated fill. Around the edge 
of the island, rapid drainage had drawn 
the salt water nearly down to the tid<‘ 
level, but in the center, where drainage 
is slower, the water-table was at a highei 
elevation. 

Late in 1937 began the installation 
of 200 well-points, jetted down 20 feet 
into the sand. Salt water, gathered 
through slotted screens, was to be pump- 
ed to tlie surface for some 60 days anti 
shot back into the harl>or through the 


island drainage system, more than six 
miles of redwood stave pipelines. 

Laboratory tests have proved that this 
lowering of the salty water-table reduces 
the salt content of the sub-surface water 
frtmi its original 5000 parts per million, 
down to 1000 parts. Natural seasonal 
rainfall, applying from six to nine inch- 
es of fresh water, further reduces this 
salt content from 1000 to 100 parts per 
million, other tests have shown, by wash- 
ing residual mineral salts deep into the 

fill. 

M ore than 90 percent of the trees, 
plants, and shrubs to be installed 
on Treasure Island have a saline toler- 
ance greater than 100 parts per million. 
Areas in which the delicate 10 percent 
of the planting will be made are to be 
treated with commercial fertilizer, re- 
ducing the salt content to 50 parts per 
million. 

During the winter rains, this process 


of pumping the salt water to flatten the 
“dome” continued, with frequent tests to 
determine the salinity of the sub-surface 
fill. If rainfall fails to provide sufficient 
water for leaching, fresh water may be 
applied by sprinkler systems to complete 
the cleansing. 

Late in January, according to the 
schedule worked out by W. P. Day, 
Vice President and Director of Works 
for the Exposition company, barge de- 
livery of 80,000 cubic yards of rich top- 
soil began. This loam will be spread 
from nine to twelve inches deep over the 
planting areas, and will suffice for the 
roots of all but the larger plants and 
trees. 

Most of the 4000 trees will remain in 
their boxes during the 288 days of the 
Western World’s Fair, from February 
12 to December 2, 1939. The transplant- 
ing program began last February around 
the perimeter of the island where the 
water-table had already been lowered. 
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CroM-Mction of Traoiura Iil« and th« surrounding bay bottom 
(drawn to difforent vertical and horizontal scales) obowing the 
dome of salty soil which will not support plant growth. Pumping 
and the seepage of rain-water have already lowered the dome but 
more rain and sprinkling may be nacestary to co mplete the job 
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The Odd New-Old Star 


A mong the reports of astronomical 
investigations presented at the 
meeting of which we told last 
month, one was of such unusual inter- 
est that it was reserved until it could 
he adequately described. Since then, the 
detailed technical discussion has been 
published, the daily press has spread the 
news, and all the world knows that a 
star of extraordinarily huge dimensions 
has been discussed by astronomers at 
the Yerkes Observatory — ^Kuiper, Struve 
and Stromgren. These three justly dis- 
tinguished investigators have done a 
most interesting piece of work ; but when 
popular report credits them with the 
‘discovery" of this star, it is more than 
a century behind the times. 

Epsilon Aurigae is a star of the third 
magnitude, easily visible to even a casual 
looker-on, and very easy to find in the 
sky. The brilliant star Capella is at one 
corner of an irregular pentagon — one of 
the star-figures which any one would 
notice at a glance. The star we are dis- 
cussing is next to Capella, at the end of 
a short side of the polygon. The next 
corner beyond is formed by a pair of 
stars of which the outer one, Zeta Auri- 
gae, is another very remarkable system, 
which we described some time ago. Curi- 
ously enough, the star at the corner on 
the other side of Capella is also an eclips- 
ing variable. Beta Aurigae. 


A ll four of these stars are binary sys- 
. terns of unusual interest; but Epsi- 
lon Aurigae is the most remarkable and 
the most puzzling of them. Its variation 
in brightness was first noticed in 1821 
by a German clergyman, Fritsch, who 
noticed that in the spring of that year it 
was much fainter than its neighlK>rs at 
the next corner of the pentagon. Not 
much came of this for years, but in 1847 
Heis observed it faint again, and his ob- 
servations put its variability beyond 
doubt. Schmidt — a most devoted ob- 
server — made nearly 5000 observations 
of its brightness between 1843 and 1884; 
but the real nature of the variations was 
not discovered till 1902, when Luden- 
dorff showed that the periods of faint- 
ness, each lasting more than a year, had 
. come at regular intervals of 27 years, in 
1821, 1847-48, 1874-75, and 1901-02, and 
could be explained by eclipses of a sys- 
tem with this period (then enormously 
larger than for any other eclipsing pair) . 
The next eclipse, in 1928-29, came off on 
time, and observations of radial velocity 
in the interval have shown conclusively 
that the bright star — which alone shows 


The Much-Talked-of Huge Star in Auriga Yields 
to Astrophysical Interpretation: an Eclipsing 
Binary With an Almost Grazing Type of Eclipst^ 

By HENRY NORRIS RUSSELL, Ph. D. 

Chairman of tho Dapartment of Astronomy and Director of the Ob- 
servatory at Princeton University. Research Associate of the Mount 
Wilson Observatory of the Carnegie Institution of Washington. 


on the spectrograms — is moving in an 
ellipse with this period. The latest dis- 
cussion, by Struve, of observations cover- 
ing more than the whole period, shows 
that the eccentricity is 0.33, not large for 
a double star of this period, and that the 
bright star is 2,500,000,000 miles closer 
to us on the near side of its orbit than 
on the far side. Only the part of the mo- 



The projected orbit of Epailon 
Aurigae, showing the smaller, hot 
sur whose orbit passes almost graz- 
ingly behind the far larger, dull 
red, cool star. Reproduced from the 
paper by Kuiper, Struve and Strom- 
gren, in The Astrophysical Jour* 
nal, December, 1937, pp. 570-612 

lion which affects the distance from us 
is revealed by the spectroscope, and, if 
the orbit is not edgewise toward us, its 
real diameter must be still greater. From 
the spectroscopic observations, the time 
can ^ computed when the bright star 
ought to be behind its companion, and 
this time agreed almost perfectly with 
the observed time of minimum. These 
facts (first brought out by Ludendorff 
in 1924) make it morally certain that 
the minima of Epsilon Aurigae are really 
due to eclipses. 

But these eclipses are very remark- 
able. It takes the star more than six 
months (190 days, to be more precise) 
to fall in brightness. Then it remains 
constant, and a little less than half as 
bright as usual, for 330 days (almost a 
year!) and returns to normal at the 
same rate as it decreased. The form of 
the light-curve agrees perfectly well with 
what would be expected from the total 
eclipse of one star by another nearly 
three times as big and not quite so 
bright. There is no trouble so far, but, 


as long ago as 1912, Shapley showed 
that on the eclipse hypothesis the mean 
density of the larger star, which is in 
front at the eclipse, must be less than a 
hundred-millionth part of that of the 
sun, or less than K(h)»ooo that of ordinary 
air. Nowadays we know of other stars of 
such low density — ^though hardly as low 
as this — so that this result can no longer 
l)e raised as a serious objection. But a 
far more serious difficulty was raised by 
Ludendorff at the same time. If the 
eclipse is total, the two stars must be 
almost equally bright; but the spectra 
show the lines of only one body, and 
during the “totar* eclipse the same spec- 
trum continues to be visible. As the 
eclipsing body is so much larger, it must 
shine more feebly per square mile — Mo 
as much, at best — and we would expect 
it to be cooler, redder, and show a quite 
different spectrum. Moreover, the star 
should appear redder at minimum; but 
precise observations, made during the 
last minimum, show that its color does 
not change. 

A S the star begins to lose its light — 
u and even a little before — changes in 
the spectral lines occur, such as would 
be anticipated if the big star was sur- 
rounded by an extensive and very thin 
envelope in which additional absorption 
took place. Similar changes have been 
observed in Zeta Aurigae, where a small 
star is eclipsed by a big one, and in this 
case they are easily explicable. But in 
Epsilon Aurigae the additional absorp- 
tions still show after the light has be- 
come constant, and, on the simple eclipse 
hypothesis, the smaller star is complete- 
ly out of sight! 

This last set of facts suggests that the 
larger star does not give out perceptible 
light of its own, but that its outer parto 
are partially transparent. As the smaller 
star goes behind them, its light is gradu- 
ally weakened— like the sun’s as it gets 
low in the sky and comes through more 
air— while (as in the case of sunlight) 
iu spectrum remains substantially the 
same, with the addition of some lines 
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('our(e«y The Antrophynical Jmtnal 

The dots represent measurements of the velocity of the brighter com- 
ponent toward or away from the earth. When above the zero lines the 
star is moving away from us, when below it approaches us. The two ver- 
tical bars near 1930 indicate the first and last contacts of the eclipse 
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absorbed by the atmosphere. This hy- 
pothesis accounts for the loss of light 
without much change of spectrum; but 
any ordinary gas would obstruct blue 
light more than red, and so lead to con- 
spicuous changes of color — like the set- 
ting sun. Even if some sort of “gray” 
atmosphere could be found, which weak- 
ened all colors equally, the more difficult 
problem remains to explain how this 
could cut out more and more light as 
the star sank behind it — and then sud- 
denly stop doing so, and obstruct the 
same amount of light, even though the 
rays passed through a greater thickness. 

A most ingenious solution of this puz- 
zle is the contribution of the Yerkcs team 
of investigators. Dr. Kuiper leads off by 
showing that, if we assume that one star 
goes almost centrally behind the other, 
we are led to inadmissible conclusions 
when we calculate the actual size and 
mass of the bright star. Assuming that 
the well known relations between mass 
and luminosity can be extrapolated so 
far, he finds that a central transit de- 
mands that the brighter star shall be 160 
times as massive as the sun and 600.000 
times as bright. By assuming that the 
orbit is inclined, so that the smaller star 
just dips behind the edge of the larger, 
he gets more credible figures, a mass 
20 to 30 times the sun, and a luminosity 
10,000 times as great. The latter figure 
is not alarming, for the star’s spectrum 
shows the characteristics associated with 
great luminosity, and to a very marked 
degree. With an inclination of 65 de- 
grees, the mass of the smaller star <*omes 
out 24 times the sun’s, and that of the 
large star 21 ; the radius of the first 120 
times the sun’s, and of the second 3100 
times. The larger star probably radiates 
almost as much energy into space as the 
smaller, but, on account of its enormous 
area, it emits very much less per square 
mile, so that its calculated temperature 
is only 1120 degrees K, or 850 degrees, 
Centigrade, above the ordinary zero. 
Could we see it close by, and alone, it 
would appear to shine with a dull red 
glow; but in comparison with ordinary 
stars it is practically a dark body. The 
eclipse is almost grazing — the maximum 
apparent depth of the outer edge of the 
smaller star, behind the boundary of 
the larger, being only one third of the 
diameter of the former. 

The light of the companion thus pene- 
trates only the outermost layers of the 
big star — the eclipse is by this star’s at- 
mosphere, and not by its main body. 

Dr, Struve shows that the absorption 
lines produced by such an atmosphere — 
taking into account the orbital motions 
and rotation of the stars — are capable of 
explaining the peculiar changes in the 
spectral lines observed during and near 
the minimum. Dr. Stromgren offers an 
explanation of the outstanding problem 
•^why the atmosphere cuts off the light 
of the star behind it almost as if it were 


a sharp-edged shade-glass, transmitting 
about half the incident light. To follow 
all the details of his reasoning would 
lead us too far; but the main principle 
is not hard to understand. The upper 
atmosphere of a star as cool as the com- 
panion appears to be should be composed 
of gas which, judged by our ordinary 
standards, would be called almost per- 
fectly transparent. The small scattering 
by the gas-molecules themselves, which 
makes the sky above us visible, demands 
a very much greater amount of gas than 
is in question here. But, when a gas is 
ionized, the electrons in it get a far more 
powerful grip on the light waves than 
the neutral molecules do and produce a 
sort of haziness. This electron-scattering 
affects all wavelengths to the same de- 
gree, and so is equivalent to a gray haze. 

At the star’s low temperature there 
would be very few free electrons indeed 
in the atmosphere, and it would be very 
transparent. But, on the side toward the 
companion (which has a spectrum of 
Class F2 and is somewhat hotter than 
the sun ) the ultra-violet light from this 
would fall on the atmosphere and ionize 
it. The sun’s light does much the same 
for the earth’s atmosphere, producing 
the ionized “Heaviside layer” which re- 
flects radio waves around to the anti- 
podes; but in this case atmosphere and 
electron-haze alike are too thin to pro- 
duce perceptible effects in thicknesses of 
100 miles or less. 

In the great star we have to deal with 
distances of hundreds of millions of 
miles and effects which are impercepti- 
ble on earth may mount up to be con- 
spicuous. The ultra-violet light of the 
companion, which ionizes the atmos- 
phere, is absorbed by the processes in- 
volved, and so cannot penetrate to a very 
great depth. If, therefore, we had a thick 
layer of gas, of uniform density, exposed 
to such light, the outer portions would 
contain electrons and be hazy. Deeper 
in, as the ultra-violet rays were weak- 


ened, the haze would thin out, and, be- 
yond the depth to which these rays could 
reach, the gas would be clear. For a 
smaller depth than this the total haze- 
obstruction to visible light would in- 
crease with the depth; but for greater 
deptlis it would not, for the deeper por- 
tions of the gas would be clear. 

This very ingenious suggestion solves 
the main problem: how the layers of 
gas, of very different thickness and den- 
sity, through which the light of the com- 
panion passes during the eclipse, can 
exert almost the same effect in weaken- 
ing the light that gets through them. 

Stromgren goes on to work out the 
more complicated case of a spherical at- 
mosphere growing denser inwardly, and 
finds, after pages of mathematics, that 
the haze-layer should have a practically 
sharp outer boundary, and that the ab- 
sorption should actually be a little great- 
er for light which has passed at a graz- 
ing angle just inside this boundary than 
for rays which have gone deeper, but 
less obliquely at the start. The scatter- 
ing by the gas-molecules or atoms — 
which is probably not quite negligible 
for the rays which pass deeper — may 
balance the effect and give substantially 
the observed type of ‘ light-curve. This 
analysis, while brilliant, and based on 
sound physical principles, leaves some 
minor difficulties. It is hard to see why 
such an atmosphere as is postulated 
should not produce some absorption 
lines of its own, stronger than any that 
have been observed. Moreover, the 
amount of ultra-violet light which the 
smaller star must be assumed to emit 
is much greater than would be anticipat- 
ed from its size and “temperature” (es- 
timated in the usual way). There is an 
increasing quantity of evidence, however, 
that stars, even down to the sun’s temper- 
ature, do give out more ultra-violet than 
we had supposed; so this difficulty is not 
80 bad . — Princeton University Observa- 
tory, February 3, 1938, 
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FROM Bacteria 

Troublesome Pulp Mill Waste Supplies Gas for 
Power. . . Swamp Bacteria Do the Work . . . Fifty Year 
Old Pr«»blem Solved for the Pulp Wood Industry 

By M. K. EL WOOD 


T he history of research contains 
many strange chapters on the re- 
sourcefulness of science in utilizing 
the waste materials of industry. Few of 
these instances, however, are stranger 
than the story of two research chemists 
of the pulpwood industry who have put 
ordinary bacteria to work producing 
power from the sulfite waste liquors of 
pulp mills. 

Several years ago these two chemists. 
Dr. A. M. Partansky and Dr. H. K. Ben- 
son, of the University of Washington, 
were approached by officials of the Puget 
Sound pulpwood industry. 

“We use the sulfite process of manu- 
facturing pulp,” said the officials. “For 
every ton of pulp we produce, we have 
10 tons of sulfite liquor left over. The 
liquor can’t be used again so we have 
to throw it away. If we dump it into 
rivers and lakes, we poison the water. 
We can’t afford to evaporate it. Will you 
help us find a practical way to dispose 
of it?” 

Here was a challenge which could not 
be ignored. In their well-equipped labo- 
ratory in the University of Washington 
at Seattle, Drs. Partansky and Benson 
started to work. Their first task was to 
learn all that they could about their 
subject. 

The pulpwood industry, they discov- 
ered, has been plagued with the waste- 
disposal problem ever since 1867, when 
the sulfite process was first patented by 
an American engineer. This sulfite pro- 
cess is a method of extracting pure pulp 
from pulpwood by dissolving in acid all 
the other ingredients in the wood. It is 
accomplished, briefly, by saturating 
chips of pulpwood with a strong solution 
of sulfurous acid, and then steaming the 
mixture in huge “digesters” for eight or 
ten hours. This cooking process dissolves 
the intercellular portions of the wood, 
leaving only pure cellulose fiber (pulp) 
when the acid is drained off. 

T he acid which is drained off, the 
two scientists learned, is the waste 
liquor which must be disposed of. For 
the United States pulpwood industry as 
a whole, it amounts to 15,000,000 tons 
per year. 

There are a number of reasons why 
the liquor can not simply be dumped 
into rivers and streams, they found. One 
of the ingredients of the solution is 
sugar, which forms a natural food for 
tiny algae (Sphaerotilus natans) that 
are present in all fresh water. As a re- 
sult of the sudden increase in food oc- 


curring when waste liquors are dump- 
ed into the water, the algae multiply 
at an abnormal rate and soon cover the 
bottoms and surface of the streams with 
a dark, ill-smelling scum. So thick do 
they become under extreme conditions 
that they completely cover the feeding 
grounds of fish and shellfish, causing a 
migration of sub-surface life to clearer 
waters. 

Furthermore, the sulfurous acid in the 
liquid has a harmful effect. Its rate of 
absorption of oxygen during oxidation 
is quite rapid, and, in slower streams, 
sometimes actually deprives the fish of 
oxygen for respiration; and the sulfur 
dioxide, which usually forms, has a 
“rotten-egg” odor unpleasant to human 
beings. In very small streams where the 
solution is strong, the acid has a poison- 
ous effect on the vegetation along the 
banks. 

A third harmful constituent of the 
sulfite waste liquors is a small quan- 
tity of cellulose which is carried off in 
the solution. These cellulose fibers have 
the property of collecting and precip- 
itating sewage and other refuse which 
may be in the river — ^with obvious un- 
pleasant consequences to persons and 
cities downstream. 

To counteract these detrimental ef- 
fects, the scientists learned, the pulp- 
wood industry has tried many rem^ies. 
Experiments have shown that the harm- 
ful algae will not grow as rapidly if 
their sugar supply is sent to them inter- 
mittently instep of in a steady flow. 
As a result of this discovery, pulpwood 
mills have adopted the practice of stor- 
ing the waste sulfite liquors in reser- 
voirs, and then releasing it at intervals 
of 10 to 20 hours. To counteract the 
sulfurous acids, some mills dilute the 
waste liquors with immense quantities 
of water. And to overcome the precip- 
itating effect of the cellulose, technolog- 
ical processes have been developed to 
remove a higher percentage of the fibers 
from the liquors. 

Despite these many counteractive 
measures, however, a certain amount of 
damaging result seems unavoidable. In 
the Puget Sound area, for example, 


despite every precaution taken by the 
pulp-paper manufacturers, the sulfite 
liquors have been slowly poisoning fish 
and oyster feeding grounds. Repeated 
lawsuits have finally forced the mills to 
divert their waste liquors into a deserted 
area known as Dry Lake. 

After learning these facts about the 
sulfite process, the two research men 
next turned their attention to the his- 
tory of the many attempts to convert the 
waste liquors into some useful product 
— a feat wliich has been the objective 
of hundreds of scientists for half a cen- 
tury. 

T he majority of experiments directed 
toward this end, they learned, have 
been chiefly concerned with utilizing the 
liquors to manufacture wood-alcohol. In 
the course of five decades, several dis- 
tilling processes have been developed, 
some of which will produce as much as 
15 gallons of alcohol from the liquors 
of a ton of pulp. The demand is so lim- 
ited for the inferior alcohol produced, 
however, that few pulp plants have at- 
tempted this method of utilization. The 
conclusion has been generally accepted 
that this method will become practical 
for the entire industry only when some 
tremendous new market is opened for al- 
cohol — as might be the case if alcohol 
ever replaces gasoline as a motor fuel. 

Other experiments in utilizing the 
liquors have been tried in the field of 
agriculture. A neutralized solution of 
sulfite liquor mixed with molasses, it 
has been found, makes a fairly satis- 
factory food for cattle. A similar solu- 
tion, mixed with nitrogen and phos- 
phates, makes an excellent fertilizer for 
soil poor in humus. Unfortunately, how- 
ever, both byproducts arc too expensive 
to compete with other commercial cattle 
fodders and fertilizers. 

In the field of medicine, sulfite liquors 
have been found useful in treating hoof 
and mouth disease and in the treatment 
of pulmonary diseases. However, here 
again the recovery process is too costly 
and the market too limited to answer the 
question for the pulpwood industry as 
a whole. Similarly, attempts to uitliae 
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the liquorA an a tanning agent, ah a pre> 
Mcrvative, and in making of dyes, have 
prpved impractical in all save a few ex- 
ceptional cases. 

Hecently a method has been developed 
in Europe for making yeast from the 
sugars contained in the solution, and one 
such recovery plant has already been 
built on this continent — at Liverpool, 
Nova Scotia. This method, while eco- 
nomically practicable, does not complete- 
ly solve the disposal problem, however, 
as the bulk of the liquor is not utilized in 
the process and must still be cast aside. 

The nearest to a successful solution 
that the Washington scientists were 
able to uncover was a European process 
of using the liquors as a binder for bri- 
quetting powdered fuel (coal, peat, 
sawdust), for making foundry sand- 
cores, and for binding road dusts. 

It 'was this latter use which interested 



Paper pulp mills use great 
quantities of water in pro- 
ducing pulp by the mlfite 
process and discharge sulfite 
liquors into nearby streams. 
One of the results of this 
practice is the destruction of 
fish and other aquatic life 
by the contaminated water 



them most. Many foreign countries — 
especially in Scandinavia — have sur- 
faced their roads with concentrated sul- 
fite liquors, and tests have shown that 
this binder will remain hard and dust- 
less as long as will ordinary road oils. 
Since there are in the United States ap- 
proximately 1,413,800 miles of unim- 
proved roads, this means of utilization 
seemed to offer the pulp industry a wide 
opportunity. 

The two chemists began experiment- 
ing, They first tried the liquor on the 
cinder athletic track at the University 
of Washington, where they found it 
an extremely effective binder. Then, 
through the co-operation of a Shelton 
pulp and paper company, they managed 
to persuade the highway engineers of 
Mason County, Washington, to try the 
liquors on a 13-milc stretch of road. 

It was at this point in their work that 
the two chemists had an ingenious idea. 

Many years previously it had been 
definitely proved that the formation of 
marsh gas (methane) was caused by the 
action of tiny anerobic (airless) bacteria 
which fermented the cellulose contained 
in decaying swamp vegetation. If this 
was so, reasoned the research men, why 
couldn*t the same bacteria he used to 
generate methane from the organic 
inillerial waste sulfite liqoori? The 
inetW))e^ covld then be burn- 


ed to generate electric power! It was an 
attractive idea, they decided, and would 
be well worth investigating. 

The two scientists procured a large 
number of gallon jars. Into each jar 
they poured 850 cubic centimeters — 
about one and one-half pints — of neu- 
tralized sulfite waste liquor. To this 
they added two kilograms — about four 
pounds — of ordinary mud taken from 
swamplands where anerobic bacteria 
were active. The remainder of each jar, 
except for an air space of about 100 
cubic centimeters, was filled with water, 
and the jar was placed in a chamber 
kept heated to 36 degrees, Centigrade 
(96.8 degrees, Fahrenheit). 

D ay after day, through tubes run- 
ning from each jar, the scientists 
measured the amount of gas given off 
by the mixture. At the end of 340 days 
— almost a year after the start of the 
experiment — ^they added up the total 
quantity of gas which had been given 
off. 

The average amount of gas which had 
been produced from each jar, they 
found, exceeded 18,000 cubic centime- 
ters— more than 20 times the volume 
of the original sulfite liquor. Seventy- 
eight percent of this gas was methane, 
while the remainder consisted of carbon 
dioxide and a small quantity of hydro- 


gen. Most important of all, they found 
the heating value of the gases produced 
to total 134,900 calories per jar — which, 
translated into large-scale terms, meant 
that from the liquors of every ton of 
pulp it would he possible to generate 
gases with a healing equivalent of nearly 
400 pounds of coal ! The experiment 
was decidedly a success I At the generat- 
ing rate of the first experiment, the total 
heating value of the gases which can be 
recovered in the United Stales will be 
equal to more than 300,000 tons of coal 
per year! 

And thus was begun the development 
of a process for putting the tiny bacteria 
to work. Since that .first experiment, a 
great deal of additional work has been 
done. A method of hastening the fer- 
mentation by precipitating the lignin 
in the solution has been discovered. Gas 
engines capable of efficiently utilizing 
the fuel have been perfected. Today 
the process has graduated from the labo- 
ratory stage and is now ready for com- 
mercial use. 

The first fermentation plants are now 
being planned to utilize the waste liq- 
uors in combination with sewage wastes 
from nearby municipalities (sewage 
wastes re-act to the Partansky-Benson 
process in much the same way as the 
pulp-mill wastes). Later on, disposal 
plants will probably he built for hand- 
ling sulfite waste liquors alone. 

And although other attempts to util- 
ize the sulfite waste liquors have not 
been entirely discontinued, it is almost 
certain that the Partansky-Benson pro- 
cess will be adopted by most of the pulp- 
wood industry. Because the recovered 
methane power can he used right in the 
pulpwood plants, eliminating the need 
of developing markets for a new product, 
the majority of the 181 pulpwood estab- 
lishments in the United States will prob- 
ably prefer this method of disposal. It 
•is the perfect answer to their question; 
“How can we utilize our waste liquors?” 


From Steel 


I figk t*w«ght equipment of tremen^ 
dout gtrength, capable of high aue* 
ained apeeds with aafcty, if the modern 
lemand of the railroada. Streamlinera, 
iheathed in ahining metal, are the 
tianufacturer*a anawer. Above: Coib of 
itrip ateel are fed through a draw- 
>ench, to be formed for uae in the con> 
aruction of a new atreamlined railcar 



A Through the utilization of 
^ welding and of atainleaa ateel 
alloya which have approximately 
four timea the tenaile strength of 
ordinary ateel, it ia now possible 
to produce railcars in which the 
weight has been reduced to almost 
half that of former standard 
equipment. Above: Substructure 
of a railcar, with center sill and 
cross members in place, ready for 
assembly of side walls and floor 



2 Alloy used in the Reading 
streamliner b auinleea steel, 
cold-rolled to increase strength and 
elasticity. Circle: With a **Shot- 
weld** machine thb expert controb 
perfectly each weld on a aide frame 
in the first step of assembly* See 
also illustration on front cover 


3 While the aide frames of the 
car are being assembled on 
one line, the roof b started on 
another and parallel line. The 
roof structure will join the aide 
frames after the floor (Photo 5) 
has been installed. Righi: Welder 
putting the final touches on the 
roof just before it goes into the 
basic structure of the streamliner 




5 Above, center: Part of the first flooring has been welded in place; 

it b made of corrugated stainless steel similar to that of the roof. 
The grooves of thb first flooring will be filled with a plastic dead* 
ener over which will be placed a layer of cork before the floor cover- 
ing goes on. This construction assbts in sound- and thermal-insulation 
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n Ihstalling the interior trim in the railcar. The 
• thin stripe which have been welded to the under 
side of the roof structure will hold in place the sound 
deadening and the heat-and*coid insulation material. 
In one of the tests which these cars undergo during 
construction, weights are distributed throughout the 
car to simulate maximum load during operation. An 
anginaar then checks the structure for deflections 


O The fin-type radiators have 
been put in place near the 
floor and insulation has been 
installed in the side walls. The 
baggage racks (not shown) have 
been hung and above them 
has been placed the heavy roof 
insulation that protects pas- 
sengers from extreme tempera- 
ture changes while traveling 


"I ^ How one of the cars of the streamliner 
looks from underneath. The trucks have 
been installed and all of the piping insulated 
to reduce vibration and temperature losses. 
Final adjustments on the air-conditioning sys- 
tem are made before the car leaves the shop 
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1 1 The trimmers and d^orators 
have completed their tasks; the 
car is ready for the road. Individual 
chairs revolve and recline for maximum 
convenience and comfort. The stream- 
liner is complete in every* detail- 
dressing rooms, smoking compartments, 
lounge, diner, and an observation car 


Q The fluted panels on the outside 
^ of the car are installed individ- 
ually so that they may be removed 
without disturbing the rest of the 
structure. Following this, the car 
undergoes a rain test, during which 
a spray of water under 80 pounds 
pressure is directed at every joint 
and seam; if leakage is detected, 
the defect is remedied immediately 



1 2 factory's work is done. 

X ^ train is ready for service 
on the Philadelphia-New York run, 
where it is now providing travel 
comfort unthought of by railroad 
men only a few short years ago. To 
metallurgy and welding, working 
hand in hand, must be given the 
major portion of the credit for 
the development of these newest, 
fastest, safest monarchs of the 
shining steel tracks of the railroads 



The Diesel Broadens 


A BOUT the time this article reaches 
its readers, it may well be that the 
owner of a small factory in the 
deep South, far from a convenient source 
of cheap electric power, will be unpack- 
ing a strong, but compact, case 
with something of the anticipa- 
tion of a small boy on Christinas 
morning. Or that tlie owner of a 
large farm somewhere in the 
northern prairie states will be 
setting up the contents of a simi- 
lar crate, rejoicing that for the 
first time he will be able econom- 
ically to milk by machinery and 
to make a dozen different appli- 
cations of minor power which he 
knows will lighten his burden 
and fatten his pocketbook. 

These men will have pur- 
chased “packaged power” of- 
fered — to a degree nr^t hitherto 
available — through the funda- 
mental developments which have 
been made in the Diesel engine 
field by General Motors Corpora- 
tion. The significance of these 
developments has thus far only 
been hinted at^ They would seem 
to mean — given the maintenance 
of prices for Diesel fuel at a 
figure within reason — that the advan- 
tages of the oil-burning engine may be 
extended into a variety of industrial 
categories not even dreamed of a few 
months ago. It is perhaps not too much 
to say that out of the fascinating, extra- 
ordinarily sound-proofed, modernistic 
laboratory in a hardwood grove near De- 
troit, which is the real seat of the whole 
undertaking, an effect of major 
importance on American eco- 
nomic and social life may come. 


T aking heart from the im- 
mense proved success of the 
large Diesel-electric applications 
which power so many of the 
streamlined trains that have been 
making railroad history in the 
last three or four years, the great 
automotive producer has plainly 
decided to throw the full weight 
of its resources and its technical 
knowledge to a very much broad- 
ened field of the whole Diesel 
undertaking. 

The restless, inquisitive genius 
of Charles F. Kettering, vice- 
president in charge of research, 
and of a corps of younger, but 
no less enthusiastic, engineers, 
have been making exhaustive 


^^Packaged Power” for Many Uses • . • A Complete 
Power Plant in One Unit . . . How Will Increased 
Fuel Demand Affect the Market Price? 


' J 


P I t , 

I m ' 

mm \ n 




Charles F. Kettering (left) and R- K. Evans, both 
active in the General Motors’ Diesel development, 
inspect one of the new me<lium-size power plants 
that have been designed for a wide variety of uses 


study and experiment in the Diesel field 
for at least a decade. The surface story 
of what they have accomplished in llie 
design of two-cycle Diesels for railroad 
use is already familiar; some of the sig- 
nificant facts developed by the operation 
of these larger Diesel electric units are 
not 80 well known. For example, the 
Silver Chief of the Santa Fe Railroad 



A 16-cylmdar Diatal and « IO(K>4eilowalt ganarator 
furnish powar for tha Diaaal davalopmatit hd^oratory 


— Diesel-powered — has never 
yet been late at any terminal 
or intermediate stop. No com- 
parable record has ever been 
made by a steam-drawn train. 
Last winter in the Omtinental 
Divide the Union Pacific had its 
usual quota of snow. When a 
particularly bad storm blocked 
one of the high passes, a steam 
train was sent in to clear the 
track. The train got stuck and 
had to be pulled out tail first. 
Then a Diesel-powered train 
was sent in; it hit the snow at 
80 miles an hour and came out 
on the other side at 50 miles an 
hour. Thinking the pass was 
clear, the steam train was sent 
in again. Again it was stuck and 
had to be dug out; it was left 
to the Diesel to do the pass 
clearing. 

H. L. Hamilton, president of 
the Electro-Motive Corporation, 
a G-M subsidiary, is authority for the 
statement — and it is backed by railroad 
operators — that in switching-engine ser- 
vice alone, if the Class 1 railroads were 
to put into service 3000 Diesel locomo- 
tives, this number, about 25 percent of 
the present locomotive inventory, would 
cover alK>ut 50 percent of the present 
switclilng hours and effect a saving of 
52,000,000 dollars annually in 
operating expenses. This saving 
would be sufficient to liquidate 
the investment in Diesel locomo- 
tives in five years and would allow 
the retirement of not less than 
5000 old and obsolete steamers. 

If this prime mover was so 
eminently an answer to a rail- 
road*s prayer, the forward-look- 
ing minds in General Motors 
thought, why not extend its bene- 
fits downward so that the small 
man in almost any field, where 
more power than that supplied 
by a single “home-lighting*^ unit 
would be useful, co^d snare in 
oil-burning economies? 

This is precisely what has 
been done in the set-up of the 
Diesel engine division of the 
corporation. It invokes jdbe new 
factory at Detroit with its satel- 
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lite (more important than the planet) 
the laboratory; the taking over and de- 
velopment of the former Winton En- 
gine Manufacturing Corporation of 
Cleveland; and the expansion, just now 
reaching completion, of the locomotive 
shops of the Electro- Motive Corporation 
at La Grange, Illinois. 

At La Grange, the railroad and large 
marine units, such as those for the Navy, 
will be produced. At Detroit will be 
built the little fellows running down 
from six to one cylinder and from 160 
t(» 22 horsepower. At Cleveland will Ims 
manufactured a full line of 
medium-size engines, ranging 
from 200 to 400 horsepower. 

Here loo will be produced the 
“packaged-power” units which 
consist of small size Diesel en- 
gines and generators, in either 
stationary or portable models, 
which can be quickly set up, 
complete with base, wiring, radi- 
ator, and fan, to power small in- 
dustrial operations, hospitals, the- 
aters, irrigation projects, tractors, 
pumps, hoists, parking lots, and 
a score of other enterprises. 

N aturally, the smaller sizes will 
be used in extending Diesel truck 
and motorboat applications. While offi- 
cials of tlie corporation say very defi- 
nitely that no application to passenger 
car or aircraft use is at present in sight, 
and refuse even to confirm a guess as 
to when such development may lie ex- 
pected, it would be foolish to 
suppose that out of the Detroit 
laboratory will not come efforts 
in these fields with their obvious 
advantages of economy and 
safety. 

In outlining the problem that 
General Motors has attacked, 

“Boss Kett” as usual comes 
down to fundamentals. 

“There is no trouble,” he says, 

“about getting engines to work on 
special fuels today, but we said we 
didn’t want any fuel specifications 
at all; we want to operate on any 
standard furnace oil available in the 
community in which we live. You 
shouldn’t have any special lubri- 
cating oils; you should be able to run 
on any of the standard SAE 30 or 40 
oils available in the community in which 
you operate. 

^’Theae engines shouldn’t be bigger 



Top to bottom: Two-cycia Dtsstls 
of six, foutf three, and one cylinder 
types. The lower oim, a single cylin- 
der model furnishing 22 horsepow* 
•r, is complete with an electric gen- 
erator in a “paduiged-power” unit 


than the gasoline engines; they ahkmld- 
n’t weigh any more. The smaller en- 
gines weigh more than gasoline engfnes 
for a g(K>d reason; the designers elected 
to use the standard parts from the big 
engines for the smaller engines, but still 
the engines are much smaller and light- 
er than any competitive engine on the 
market today. 

“There is some correlation between 
gasoline engines and Diesel engines. 
Last year, at 50 horsepower per vehicle, 
we made more than 200,000,000 horse- 
power of gasoline engines. We 
made about 1,000,000 horse- 
power of Diesel engines last 
year. They were made by 25 or 
30 manufacturers. Now, the 
Diesel manufacturers aren’t to 
be criticized, because tliey have 
had to take the job as they 
could. This is the first attempt 
we have ever made to try to de- 
sign a line of engines all the 
way through, tool-up for it, on 
the same basis and with the 
same technique the gasoline engineers 
use. We have built something like 
40,000,000 automobiles in this country, 
and out of that much experience we 
have learned to do a pretty good job. 
We have tried to take that knowledge 
and apply it to a similar operation. 

F or the first 20 years — the Diesel 
engine is about 40 years old, about 
the same age as the gasoline engine — 
they had to make Diesel engines like 
steam engines because they put 
them in where steam engines 
came out. The next 20 years they 
have been trying to make them 
like gasoline engines. I think 
this is the first serious attempt 
that has ever been made to make 
them like Diesel engines, 

“We are introducing a new 
type of power here; which is a 
remarkable thing. There is noth- 
ing like it in the world. It is very 
much lighter than any corres- 
ponding type of machinery. We 
have enough faith in it to build 
these plants and these labora- 
tories.” 

The engines which have resulted from 
this formula are compact, smooth-run- 
ning, and remarkably vibrationless even 
at 1800 to 2000 revolutions per min- 
ute. In the astounding laboratory 
where the testing is done there is 
a strange degree of silence. The 
building was purposely erected on 
marshy ground, on steel and concrete 
piles running down about 75 feet. Each 
test bed in the eight bays opening on a 
common corridor is also mounted on an 
independent system of piles, insulating 
it from the rest of the structure* 
Although when the writer was last 
there Diesel engines were generating 
at least 10,000 horsepower of energy — 
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Production and experimenul models 
of Diesel fuel injectors are kept 
under constant test in machines such 
as this. The plungers, building up in- 
jection pressures of $0,000 pounds, 
are forced up and down 3,000,000 
times a day as engineers check for 
defects, make plans to remedy them 

and all this horsepower is used in the 
form of electricity in the laboratory and 
adjacent plant — it was quiet enough 
within the building to talk without 
marked effort and outside the building 
there was only a low, droning hum. 

The G’M two-cycle Diesels are notable 
both for compactness and for the inter- 
changeability of parts. Thus, all of the 
accessories such as exhausts, blowers, 
auxiliary drives, and so on, can be re- 
moved from one side of the engine by 
the veriest tyro mechanic and attached 
to the other side. It is not difficult to 
realize the importance of this feature 
for boat use or in any place involving 
cramped quarters. Moreover, the sim- 
plest sort of an adjustment makes it pos- 
sible to reverse the direction of rotation. 


measurement too small to comprehend, 
is shown on a scale larger than that of 
one of the instruments on the dashboard 
of your automobile. 

The hole in the injector nozzle — a 
very vital consideration in the proper 
operation of a compression-ignition en- 
gine — ^varies, according to engine size, 
between six thousandths and fourteen 
thousandths of an inch in diameter. 
Drilling is done by the use of special 
machines, designed at the plant, in 
which the drill rotates at extremely high 
speeds by the use of a tiny, air-operated 



Longitudinal crota-tecdon of one 
of the new three-cylinder Diesels 


turbine. So sensitive is the drill itself 
that mechanical means will not suffice 
to feed it into the work. The spindle 
floats and is eased into the work by the 
operator’s sensitive Angers as the drill 
rotates. Each injector is tested on one 
machine which determines its seal un- 
der pressure of 5000 pounds to the 
square inch and then on another which 


“pops” the nozzle to insure clear pas- 
sages. 

Dozens of specialized machines make 
possible the application of watch-mak- 
ing precision to a production operation. 

At the present cost of Diesel fuel, it 
is estimated that the small industrialist 
and the big farmer, removed from giant 
sources of power supply like Muscle 
Shoals or Boulder Dam, can produce his 
own electricity by means of the new 
Diesel “packaged power” at a cost not 
to exceed two cents a kilowatt hour. It 
is obvious that very broad implications 
as to decentralization of industry and 
as to independence of public utility 
domination, now so liberally castigated 
in high places, are implicit in such a 
situation. 

There is every reason to believe that 
a new page has been turned in that 
story of progress which has marked the 
patient years since the first application 
of compression-ignition to power pro- 
duction by the late Rudolph Diesel. 

T he fly in the ointment is, of course, 
the bugaboo of rising Diesel fuel 
costs, both by reason of price loading by 
producers and tax pyramiding by legis- 
lators. Many oil experts hold, however, 
that should a demand arrive for Diesel 
fuel which would supplant a consider- 
able proportion of the gasoline demand, 
there is nothing in the economics of re- 
fining which would justify an untoward 
rise in the cost of Diesel and domestic 
oils. It would seem to behoove those who 
have a real interest in the continued 
march of technological progress here 
indicated to keep a careful eye upon 
this aspect of the situation, and to see 
to it that the tax gatherer does not un- 
duly hinder a development which is in 
the broad public interest. 


APPLICATION of precision stand- 
ards has been carried out, in the 
new Detroit plant, to a degree never 
before applied to mass production — 
early factory schedules call for 50 en- 
gines a day. Some idea of the precision 
manufacturing involved may be had 
from the tolerances required in the most 
exacting parts. For example, maximum 
clearance between the bore or barrel of 
the fuel injector and the plunger which 
moves within it must not exceed 50 mil- 
lionths of an inch. Maximum clearance 
at the tip of the injector between the 
needle valve and the bore within which 
it moves must be less than one ten- 
thousandth. The average run of limits 
of all other parts of the injector assem- 
bly is of the order of one ten-thousandth. 

These delicate parts are measured by 
that remarkable instrument, the Elec- 
trolimit gauge, which is accurate to the 
millionth part of an inch, but gives an 
exact reading on a large calibrated 
scale. As you watch this scale, you And 
that one ten-thousandth of an inch, a 
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The ‘Fourth Transcontinental’ 


T here was a time not so long ago 
when a single pair of wires would 
carry all the transcontinental tele- 
phone traffic there was, and even then, 
time hung a bit heavy on its cross-arms. 
But since that first year the wires have 
carried a rapidly growing stream of traf- 
fic, and one by one, new routes have been 
carved across the country, new wires 
added. 

Only part of this traffic has been tel- 
ephone calls. The business of east and 
west has become so closely interrelated 
that the old Boston house of Smith & 
Company must have a branch office in 
San Francisco to handle its business out 
there, while the great Los Angeles firm 
of Jones Brothers must have a sales of- 
fice in New York — with private tele- 
graph or teletype lines between the two 
offices. Newspapers on either side of the 
Rockies exchange news — and pictures — 
daily, by wire. Finally, the broadcasting 
stations of tlie country are welded into 
great chains by means of wires. 

Until recently, three routes across the 
country were able to handle comfortably 
the 400 or so daily telephone conversa- 
tions, the coast-to-coast broadcasts, th<* 
telephotographs and the steady stream 
from hundreds of telegraph keys and 
teletypes. But studying the growth of 
these services, engineers realized that 
before long, more channels must be pro- 
vided. The result was that the Long 
Lines department of the American Tele- 
phone and Telegraph Company set to 
work and built the “Fourth Transcontin- 
ental,” an express telephone highway of 
large capacity, designed to take over a 
substantial share of the increasing long- 
haul traffic. Following the flight of the 
crow from Oklahoma City to Los An- 
geles, it cuts square across some of the 
toughest tracts in the country. Along one 
section between Amarillo 
and Albuquerque, some five 
tons of dynamite were used 
to blast holes for the tele- 
phone poles. All along the 
route are great furrows in 
the earth that are now “dry 
washes,” now the beds of 
seething floods. All of these 
had to be spanned by some 
suspension device. Qver and 
over again, the rough ter- 
rain presented some prob- 
lem that had to be solved 
with an eye on the future 
and to what changing con- 
ditions would do to today’s 
handiwork. 

The significant feature of 
the new line is the equip- 



markf the spot for the next 
pole. Whether there be mud or sand, 
or rock that must be blasted out, 
that spot is where the pole must go 

ment now being installed at its term- 
inals — “carrier current” apparatus 
whereby new voice channels can be su- 
perimposed on each pair of wires, at 
iugh frequencies, ranging from 36,000 
to 140,000 cycles. By combining this 
system with existing methods, it will be 
possible for 16 pairs of subscribers to 
carry on, simultaneously over a single 
pair of wires, 16 conversations as neatly 
and effectively separated from each oth- 
er as the layers of a club sandwich. 

With the installation of the carrier 


repeaters, consisting of vacuum-tube 
amplifiers that re-energize the voice in 
its travel over the wires, arc usually 
spaced from 100 to 300 miles apart. 
Along the carrier channels of the 
“Fourth Transcontinental” between Ok- 
lahoma City and Whitewater, California, 
a distance of about 1200 miles, there will 
be 16 or 18 repeater stations — an aver- 
age spacing of 65 to 75 miles. 

Because of the high frequencies to be 
used, the cross-arms on this line are 
placed three feet apart, instead of the 
usual two, as a means of minimizing 
the “cross-talk” between adjacent wires. 
It is also necessary to have frequent 
“transposition” of each pair of wires — 
the wires crossing each other, in some 
cases, at every other pole. 

A nother requisite of the new system 
. is that poles must be spaced evenly, 
or very nearly so — ^not always easy in 
such terrain — and the sag of the two 
wires of each pair must be uniform. To 
produce the desired accuracy, there must 
he careful adjustment of the wires. In 
the principal method used, each wire 
of the pair is plucked in such a way 
as to cause it to vibrate. The period of 
oscillation of each wire is compared 
with that of the other wire of the pair. 
If these periods are found to be alike, 
the wires have the same sag. 

The new channels on the “Fourth 
Transcontinental,” which enters the Bell 
System cable network at Oklahoma, will 
bring the total number of direct cir- 
cuits from New York to San Francisco 
and Los Angeles up to 20, while from 
Chicago there will be nearly 30 direct 
circuits to West Coast cities. 

Since that first tiny filament crept 
across the Sierras in 1915 there have 
been notable developments in trans- 
continental telephony. Some 
of them interest the scien- 
tist, some of them interest 
the historian. One of them 
interests everybody, and that 
is the price of long-distance 
telephony. In 1915 a three- 
minute talk between New 
York and San Francisco 
cost $20.70. Today, for 30 
cents more, one can talk 
across the Atlantic, while a 
“station-to-station” talk 
from New York to San 
Francisco now costs only 
$6.50. With this downward 
movement in cost has come 
an equally notable upward 
movement in the quality of 
transcontinental circuits. 


system, more “repeater” stations are be- 
ing added at numerous points. These 



Wires over the cross-arms are pulled Uut. On the poles, 
linemen check the sag of each pair to insure uniformity 
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Northern Lights 

Why the Scientist Studies the Aurora: Research 
that Is Bound up Closely with a Number of Other 
Phenomena in the Upper Regions of the Atmosphere 

By A. S. E V E , C.B.E., F.R.S. 

Emeritus Professor of Physics. McGill University. Montretl 



Auroral tcreamers, photographed at Otlo, Norway, by Prof. Carl Stormar. In the 
annals of auroral research Professor Stormer’s name is extremely prominent 


T he appearance of the northern 
lights ha» been frequently de- 
scribed, and in any case words are 
quite inadequate to describe its beauty. 
The three main forms of display are the 
arc or arch, the curtains, and the long 
streamers. The color is commonly green- 
ish white or greenish yellow, sometimes 
with an admixture of red or violet. The 
first appearance of the aurora is some- 
times a bright quiescent arch with its 
peak a few degrees west of due north. 
This may suddenly be followed with a 
host of streamers, like searchlights, but 
changing, flickering, and dancing. At 
other times the display begins with near- 
ly vertical curtains of light, the folds of 
which keep changing in form. The drap- 
ery is usually to the north, spreading 
from east to westward, but sometimes it 
appears quite overhead. Even as far 
south as the state of New York the cur- 
tain may sometimes be seen south of the 
zenith. 

The altitudes of these displays have 
been skilfully measured in Norway by 
Stormer, with a number of observers 
Rtprint«d from liTaturo (London) 
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connected by telephone, who took photo- 
graphs at the same instant from diflereni 
places (Figure 1) at a measured num- 
ber of miles apart. A simple calculation 
determines the altitude of the aurora. 
About 60 miles is the most common re- 
sult; that is, 60 miles from the surface 
of the earth, not from the observer. 
Sometimes the tops of the streamers 
may be 250 miles above the earth, and 
I believe that the lowest determination 
is an altitude of 40 miles. The record 
height for the top of a streamer is 1000 
kilometers, more than 600 miles. Similar 
measurements were made in Canada by 
Sir John McLennan and others, and the 
results there were in excellent agree- 
ment with the earlier determinations in 
Norway. 

The spectrum of the aurora has been 
photographed, and most of the lines, or 
bands rather, are found to be due to 
nitrogen, which is the major constituent 
of the atmosphere (about four fifths) 
here on the earth, and remains the chief 
constituent at great elevations. The 
spectrun^ of the aurora also includes 
the famous green line which Sir John 


McLennan investigated so ably and 
proved to be due to oxygen in an en- 
hanced or unusually excited state. He 
and his co-workers actually produced the 
green line in his laboratory at Toronto 
by suitable stimulation of oxygen with 
helium, neon, or argon also present. 
About 1 percent of the air at ground- 
level is argon. All the other rare gases 
are present in much minuter quantities : 
neon, krypton, xenon, radon. Hydrogen 
is so light, and the molecular velocity in 
consequence so large, that the hydrogen 
overcomes gravity and passes out of the 
atmosphere. 

Some of these gases, notably neon, the 
ingenious Claude has shown us how to 
collect, to place in tubes at low pres- 
sure, and to ionize with high voltage, so 
that every city is l)espangled with arti- 
ficial auroras, and decorated with an ex- 
traordinary variety of colored signs and 
vivid advertisements. It may well be 
that some of the rare gases also play 
their part in the occasional rich color- 
ing of the genuine northern lights, and 
Sir John McLennan believed that at high 
altitudes there is more helium than oxy- 
gen! On the other hand Kaplan puts 
forward evidence that enhanced nitrogen 
can also excite the green line in oxygen. 

E veryone today is familiar with 
a magnetic field, particularly as 
everyone has lived all his life in a feeble 
field of that character due to our great 
magnet — the earth. It is not suggested 
that we know exactly what magnetism 
is, but then that is true of everything 
else. If you shoot electrons at right an- 
gles to a uniform magnetic field, the 
electrons will go around in circles — ex- 
act circles. The stronger the field and 
the slower the electrons, the smaller will 
be the circles, and the converse is true. 
The mathematical, electrical, and mech- 
anical principles are simple and certain. 
If, on the other hand, electrons are pro- 
jected obliquely to a magnetic field, 
then the electrons will each one describe 
a helix or a path with the shape of a 
corkscrew. 

H the electrons are shot earthward 
from the sun, they will travel through 
space and become entrapped by the mag- 
netic field of the earth. They will spiral 
around the lines of Jforce until they meet 
the upper atmosphere in the regions sur- 
rounding either the north or south mag- 
netic poles. The speed of such electrons 
may be sufficient by their collisions to 
ionize the molecules; that is, to knock 
other electrons from them, thus leaving 
positively charged molecules, or ions. 
The recombination of electrons with 
positive ions is attended with radiation, 
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aft has been amply proved in laboratory 
experiments. It h ji;eiiorally believed that 
electrons spiraling around in one direc- 
tion arrive near the north magnetic ))ole 
and give rise by ionization to the aurora 
borealis; while similar electrons spiral- 
ing around the lines of magnetic force in 
the other sense proceed toward the south 
magnetic pole and occasion the aurora 
auktralis. This result is well confirmed by 
experiment. It is not easy to ascertain 
the extent to which auroras occur to- 
gether at the same time in both arctic 
and antarctic regions. There are some 
theoretical reasons for expecting such 
coincidence, and some of the major dis- 
plays such as that of February 4, 1872, 
have been seen in both northern and 
southern latitudes. 

There are some authorities who de- 
clare that light, charged particles, such 
as electrons, would mutually repel one 
anoth(‘r on their long journey from the 
sun, 80 that they would be scattered far 
afield, and in that case there should be 
no auroras at all! Prof. S. Chapman 
states that there are positive, negative, 
and neutral particles all coming from 
the sun. There is also quite a wide choice 
of possible projectiles — electrons, posi- 
trons, protons, neutrons, deutrons, alpha 
particles, and cosmic rays, besides pho- 
tons. Therefore it is not wise to be too 
didactic as to the nature of the bom- 
bardment that arrives at the earth’s sur- 
face, but it is right to insist that only 
electrically charged particles will show 
so marked a tendency to proceed toward 
the two main magnetic poles of the earth. 

It may very well be asked why it is 
claimed that the projectiles come from 
the sun. The answer is that auroras, sun- 
spots, and magnetic storms all follow, 
over a long series of years, the same peri- 
odic variation of increase and decrease 
in number and intensity. This is the well- 
known 11-year cycle. In recent years the 
variation of the effective frequency re- 
quired for radio signals across the Atlan- 
tic has been found to follow the same 
cycle. 

T oday there are eight different ways 
of obtaining information about the 
nature and properties of the upper air 
(Figure 2). 

Pilot balloons filled with hydrogen 
can carry up amall, light, ingenious re- 
cording devices. If the balloon is recov- 
ered on its return to earth, there are re- 
cx)rd8 of elevation, temperature, and hu- 
midity. Such balloons may also be fol- 
lowed with a transit instrument, or theo- 
dolite, 80 that the wind velocity at differ- 
ent levels may be deduced. The greatest 
elevation attained by a balloon, without 
recorders, was 23y2 miles, at Padua. 
One of Regener*s balloons has ascended 
17% miles and been recovered with its 
recorders. 

In recent years attempts have been 
made to explore the stratosphere in bal- 


loons. The intrepid Piccard constructctl 
a gondola sufficienlly strong not to ex- 
plode, and was himself curru‘d inside it 
upward by a balhion. The ascent is easy, 
the place and nature of arrival on the 
earth are largely fortuitous. He reached 
an altitude of 10 miles and obtained val- 
uable results on the cosmic rays, which 
at that height are about 100 times as in- 
tense as on the earth’s surface. The Sovi- 
et gondola crashed to disaster after at- 
taining an -altitude of 12 miles. The 
greatest height so far attained 
is ISVi miles, achieved by 
Anderson and Stevens in the 
United States. 

A new method of explora- 
tion has been devised by 
Tuve and others, members 
of the Department of Terres- 
trial Magnetism, Carnegie 
Institution of Washington. A 
searchlight beam is directed 
upward to a height of 17 to 
40 miles, and the intensity of 
the light is periodically mod- 
ulated, varied, at the 
source. A large concave mir- 
ror collects the scattered 
light from the upper part of 
the beam and brings it to a 
focus on a photocell connect- 
ed to an amplifier, which is 
synchronised with the modulation of the 
searchlight. This apparatus may well 
give some information on the nature of 
the molecules in those very regions on 
which we are least informed, above the 
range of pilot balloons and below the 
auroral and ozone layers. 

Ozone is produced from oxygen b\ 
radiations of a suitable frequency or b) 
electrical discharges. Much of the ultra- 
violet light from the sun is absorbed or 
stopped in the ozunosphere about 20 to 
40 miles above the earth. The presence 
of the ozone is revealed by absorption 
bands in the spectrum of the sun. When 
the sun is high it passes almost vertical- 
ly through the ozone layer. When the 
sun is setting its rays have to pass hori- 
zontally through a much greater thick- 
ness. Measurements of the intensities of 
the absorption lines due to ozone, lead 
to an estimate of the height of the ozone 
region as being about 25 miles, and 
therefore lower than the northern lights. 

T he barometric disturbance due to 
the great Krakatoa volcanic ex- 
plosion traveled four times around the 
earth, and the actual noise of it was 
heard 3000 miles away. The sound of big 
guns or of heavy explosions passes up- 
ward into the cool and rarefied air and 
is then refracted or bent back again to 
the earth, so that sometimes, like short- 
wave radio, it cannot be heard or detect- 
ed at intermediate distances. Newton stood 
in the gateway of Trinity College, Cam- 
bridge, and heard the gtms of a naval 
action between the Dutch and the Eng- 


lisli. He foretold a British victory, be- 
cause the noise of battle Ijecame gradu- 
ally fainter as the victors pursued the 
Dutch. The fact that sounds are bent 
back again to the earth necessitates a 
warmer layer above the cold. It seems 
that with increasing altitude the tem- 
perature may gradually decrease down 
to many degrees below zero, Fahrenheit, 
hut at a height of 30 miles there is an 
increase up to 80 degrees, Fahrenheit, 
and the heat to maintain this may be 


connected with the formation of ozone 
from oxygen by tlie sun’s ultra-violet 
light. 

The most important method of throw- 
ing light on the nature of the upper re- 
gions of the air is by projecting radio 
waves directly upward, for it is found 
that with suitable frequencies they will 
be reflected back to the earth. It will be 
recalled how puzzling it was, in the early 
days of wireless, to account for the fact 
that the electro-magnetic waves, expect- 
ed to move in a straight line like light, 
could travel from Ireland to Newfound- 
land. Today wireless waves, carrying 
speech, music, or Morse, can be sent 
C(»mplciely aniund the world, so that a 
man can speak to himself and hear it a 
fracti<m of a second later, using waves 
which have circumnavigated the globe, 
changing local time in the most remark- 
able way as they traveled. During a part 
of the journey it must have been yester- 
day, or tomorrow, although on return it 
was the same day and perhaps about a 
seventh of a second since they started. 
It was surmised both by Kennelly and 
by Heaviside, independently, that the 
possibility of successful long-range 
wireless signals depended upon reflec- 
tion or refraction by an electrified or 
ionized region at a considerable height 
above the earth. The proof of the exis- 
tence of such a conducting region was 
given by Appleton, who also showed 
that there is another higher region also 
capable of reflecting radio waves back 
to the earth. 

The lower or E region is at about 100 



Figure 1: Stormer’s network of observing sta- 
tions, linked together by a telephone network 
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kilometers from the earth, and 
it is also called the Kennelly- 
Heaviside region. The upper or F 
region is two or three times as Mufm 
high and bears the name of 
Appleton. It is possible to send 
a brief signal of suitable fre- 
quency which will be reflected 
back from both the E and F 
regions, so that both signals 
may be recorded on a suita- 
ble photographic plate by means 
of the cathode-ray oscillograph. 

It is possible to measure the 
very short period of time be- 
tween the initial and return sig- 
nals, and as the velocity of such 
waves is about 186,000 miles a 
second, it is easy to deduce the 
height of the reflecting region, hmmm 
F or example, if the interval is 
one thousandth of a second, the 
reflecting layer would be about 
93 miles above the earth. Exj)eri- 
ments carried out by Henderson 
and others, during a total eclipse 
of the sun in Canada, proved that 
the E region is made conduct- 
ing, or is ionized, by the ultra- 
violet light from the sun, but it 
is not yet possible to assign a 
cause to the F region. 

It should now be clear that it 
is necessary to determine in due 
course the different types of ra- Fig 

diation responsible for (a) the phi 

ozone layer, (b) the Kennelly- 
Heaviside layer, (c) .the Appleton layer, 
(d) the more occasional and local aur- 
oral displays, all of which are attribut- 
able to the sun’s activity. There is a yet 
more difficult problem with respect to 
the cosmic rays and the bursts or show- 
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Figure 2: A scale drawing showing some atmospheric 
phenomena that take place at different altitudes noted 


the back of the glass are able by their 
stimulated motion to return to you a 
fairly faithful image of your face. 

Radio signals will also bounce to and 
fro between the earth and the reflecting 
regions, proving that the earth is an 


I they may perhaps be compared 

299 with the “lows” or cyclones 
which so often bring storm, rain, 
and flood. The perMicity of sun- 
spots, auroras, magnetic storms 
on earth, and changing radio 
phenomena, has been found to 
.200 itold good for the fluctuations of 
fO the white polar caps on the plan- 
et Mars, and even for a cycle of 
H ring growths in the great and an- 
^ cient trees of western America. 

3 

150 5 IV^OST people are familiar with 

if 1 shooting stars or meteors, 
Z and many have seen in their lives 
dozens or hundreds of them, yet 
^ it always comes as a surprise to 
O learn that no less than 20,000,- 
000 of them every day plunge 
into our atmosphere with veloci- 
ties ranging up to 130 miles a 
second. Sometimes these visitors 
are but the size of a pin’s head, 
and at other times they are large 
enough to pierce the atmosphere 
and reach the earth. The famous 
Arizona crater may have been 
formed long ago by a giant 
meteor; ihe crater is 1400 yards 
across and more than 500 feet 
deep. In 1908, a great meteor, 
0 estimated to weigh 130 tons, fell 
in Siberia and devastated by its 
eric great heat hundreds of square 

)ted miles of country. 

The elevation of most frequent 
meteoric displays is about 40 to 60 miles 
above the earth. It is somewhere in this 
region that the temperature rises accord- 
ing to the theory of the reflection of 
sound waves, to which reference has al- 
ready been made. Sometimes the meteors 


ers of ions to which they give rise. Some- 
times 100,000.000 ions occur at a single 
outburst. 

I N the upper atmosphere, the pressure 
is so low that the molecules are quite 
far apart, and if an electron is detached 
from a molecule by some type of radia- 
tion, it may have to wander a long way 
before it can find a partner in a positive 
ion; or it may find a resting place on a 
neutral molecule, so that the pair be- 
come a negative ion. While free, the 
electrons are so small and light, com- 
pared with their electric charge, that 
they are readily made to oscillate, or 
dance in rhythm, with any electromag- 
netic waves that are passing them. Curi- 
ously enough, the group of waves travels 
the faster in consequence, so that an 
electromagnetic wave entering these 
ionized regions obliquely has the upper 
part wheeling faster than the lower, un- 
til the wave front is turned around and 
proceeds downward to the earth again. 
However, much the same sort of thing 
happens every time you look into an 
ordinary mirror or looking-glass. There 
also the free electrons in the mercury at 


admirable radio reflector. The total path 
for eight such reflections, which have 
been obtained from the F region, must 
exceed 2000 miles. 

In old days the heavens were deemed 
to be eternal, changeless and perfect, so 
that the discovery in the days of Galileo 
that there were spots on the sun came 
as a shock to medieval thought. 

Tile face of the sun is a turbulent place 
at the high temperature of 6000 degrees. 
Centigrade. Black spots appear on it, 
sometimes large enough to be seen 
through a darkened glass with the un- 
aided eye, and broader than the diameter 
of the earth. The number of these spots 
follows the same 11-year cycle as the 
frequency of the aurora. At the begin- 
ning of such a period the face of the sun 
may be practically without spots. In due 
course a few appear in middle latitudes 
on both sides of the sun’s equator. There 
is a steady increase in number, the spots 
become nearer to the equator, and they 
disappear when at the lowest attained 
latitudes. 

These relatively cool, dark whirlwinds 
reveal magnetic properties discovered by 
Hale through the Zeemann effect, and 


are of iron, sometimes of .stone, and it 
is not easy to understand how they be- 
come red or white hot when rushing 
through cool air, liow indeed they ac- 
quire more heat from the bombardment 
of molecules than is carried away by 
them. An experiment in the laboratory 
of a similar character would be difficult 
to make, because our projectiles achieve 
a speed of a few thousand feet a second, 
as contrasted to meteors having veloci- 
ties of many miles a second. It must be 
remembered, however, that meteors are 
luminous in rarefied air at altitudes 
varying from 100 to 30 miles. 

It will be gathered that the study of 
the^ Northern Lights is bound up with 
other physical phenomena in the upper 
regions of our atmosphere, and that 
progress can best be made, as in other 
branches of science, by advance on a 
broad front. 

# 

Just what is this new science called 
rheology**? It is the study of the 
fact that everything flows» Solid mor 
terials slowly flow, as is more and more 
realized. An early article will explgin. 




Can Man Create Life? 


Important Discoveries... How Disease Viruses May 
Originate ... The Newer Understanding of Viruses 
and its Significance ... Is Life Only a Mechanism? 

By BARCLAY MOON NEWMAN 


C AN man create life in the test tube? 
This question has for centuries 
fascinated men of science and, in- 
deed, all who have given it a moment's 
thought. Yet the more conservative scien- 
tists have always held any hope of suc- 
cess up to ridicule. 

Today, ridicule is changing to won- 
der. Startling new discoveries appar- 
ently indicate that man-made life is 
straight ahead down the path of present 
research. Two related groups of findings 
suggest that at least certain simple an- 
imate varieties will eventually be man- 
ufactured in the test tube. The way 
toward the ultimate creation of more 
complex forms seems also to lie open. 
Tile view of the world as a vast system 
of mechanisms gains another triumph, 
and we may well doubt whether there 
are limits to the progress of science in 
such a mechanistic universe. 

One line of evidence emerges from the 
discovery of the nature of the strange 
germs known as viruses ; the other, 
from the newer understanding of the 
equally uncanny molecules, the enzymes, 
which are found as activators and regu- 
lators of chemical reactions within the 
living organization. The two lines of 
evidence are closely related because 
both virus and enzyme are not only mole- 
cules of tremendous size, but also pro- 
tein molecules. That is, both are great 
clusters of atoms, or chemical com- 
pounds. similar in construction to hem- 
oglobin (the pigment whi<!h makes 
blood red), to albumin (chief com- 
ponent of egg-white), and to all the 
innumerable other proteins oixurring 
throughout the world of life and acting 
as the foundation-stones of animate ex- 
istence. No organism is possible without 
protein. Protein is the framework about 
which the living chemistry is built. 
Hence, those who would synthesize a 
live being must first of all learn how to 
manage proteins. 

Typical viruses are the various germs 
which cause infantile paralysis, small- 
pox, influenza, and the common cold. 
Each individual germ turns out to be 
a big, complex molecule. To the scientist 
this discovery is startling — but why? A 
molecule is a fairly stable organization 
of atoms, chemically combined in defi- 
nite proportions. Every molecule there- 
fore has a definite structure — a definite 
chemical formula. Chemists know how to 
determine formulas representing the ar- 
chitecture of molecules, and have set 
forth hundreds of thousands of formu- 
las. And once chemists find the formula 


of a given compound, they are able to 
take steps toward synthesizing the mole- 
cule. Hence man can find the formula 
for a virus, then proceed to the test- 
tube manufacture of the germ. Then 
man will have created life — provided 
you admit to begin with that a virus is 
a living thing. 

Is a virus truly alive? Until recently, 
every one who was aware of the ex- 
istence of such germs thought of them 
as living agents of death, similar t(^ — 
though much simpler than — lowly plants, 
the bacteria. Virus-germs remain in- 
dubitably agents of death. They are 
transmissible from host to host, wherein 
they reproduce, become as numerous as 
the sands, assume control of life re- 
actions in many tissues which they in- 
vade, cause illness, destroy the host. 

Nevertheless, each virus-germ, being 
only a single molecule, is far simpler 
than any other known germ, such as a 
liactcrial cell, which consists of thou- 
sands of molecules of many different 
kinds. Bacteria range in size down to 
diameters of approximately one fifty- 
thousandth of an inch. But we could 
crowd 250,000 of the largest viruses 
single-file along an inch, and 2,500,000 
of the smallest. 

B acteria, too, like all things dear- 
ly alive, have a cellular structure — 
each bacterium has an outer thin wall en- 
closing protoplasm, the intricately or- 
ganized life-material common to all 
plants and animals. This protoplasm 
absorbs water, soluble nutrients, and 
frequently oxygen through the cell wall, 
and gives off wastes, such as carbon 
dioxide and other products characteris- 
tically side-issues from, and evidences 
of, vital activity. Thus, bacteria respire, 
while viruses do not. Bacteria, as they 
carry on their biochemical reactions, de- 
velop heat — viruses do not. In short, bac- 
teria are examples of life on a plane 
where whole systems of molecides — 
many almost as complex as the entire 
virus organization — co-operate to make 
a living symphony. The virus, then, is 
comparable merely With a single tone 
— being always but a lone molecule, 


however active and however amazing. 

Moreover, virus molecules can be ex- 
tracted from diseased tissue and after- 
ward concentrated into quite solid and 
apparently quite lifeless crystals, each 
made up of a great number of closely- 
packed, separate molecules. And, though 
the virus thus crystallized still is infec- 
tive when allowed to enter a healthy 
host, no virus lias yet hetm known to 
multiply outside of living cells. Even if 
man is able to keep the germs alive 
in the test lube for considerable lengths 
of time, it appears — at least at our pres- 
ent first sight — that a virus cannot de- 
velop or long exist in the absence of 
other and previously existing life. 

It is even suggested that a virus is a 
product of cell activity gone wrong — 
a dangerous, automatically reproduc- 
ing molecule at times thrown off by ac- 
cident from the body’s all-too-fragile 
and hazardously intricate mechanism. 
This hypothesis maintains, for instance, 
that a cell, eiitirel} germ-free, can by 
mere chance throw off a splinter from 
a bursting protein. This splinter, itself 
protein and very near the threshold of 
life — if not entirely alive — is nothing 
other than a virus, a germ suddenly 
come into being amid formerly normal 
life. Death leaps full-formed from life. 

Perhaps here is the astounding ex- 
planation of the birth of at least some 
virus diseases. In most interesting fash- 
ion, Dr. E. V. Cowdry, professor of cy- 
tology (the science of cells) at Wash- 
ington University School of Medicine, 
sums up these considerations: 

“The chance of the formation of vir- 
uses at rare intervals may be a kind of 
hazard or risk which Nature runs as 
chemical and physical forces are har- 
nessed in the evolution of life on earth. 
Human beings are subject to a greater 
variety of virus diseases than are any 
other animals. Many viruses spread to 
us from lower forms, but some may have 
originated in our remote ancestors. Con- 
sider the female sex hormone, theelin. 
Here a risk is balanced against a gain. 
The production of this substance has 
facilitated the differentiation [evolution] 
of higher forms and of man. The hazard 
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which Nature has run to achieve this 
rewult IK that theelin ih a dangerous sub- 
stance cloHcly related chemically, and 
also in its action, both to an essential 
vitamin ( D ) and to substances that can 
cause cancer.”* 

Certain complex compounds of car- 
bon, including several compounds de- 
rived from coal-tar, upon being con- 
stantly applied to the skin of experi- 
mental animals (as to the ears of rab- 
bits), bring on cancer of the skin. The 
supposition is that such cancer-causing 
chemicals achieve their dire effects by 
upsetting the protein chemistry of the 
skin cells. The unhealthy cells may then 
produce protein fragments within them- 
selves. And these fragments would be 
just-born virus molecules, which are 
capable of taking over the command of 
the cell’s chemistry and running it to 
their own lethal purposes. The cells, 
rendered mad, proliferate without re- 
straint, build up horrible and horribly 
painful masses of tissue. And ever the 
weird virus makes more and more 
copies of itself. 

I N other diseases, the virus must be 
introduced into its victim from the 
outside, an infected individual serving 
as carrier of the germ. So, in the in- 
stance of the common cold. Dr. A. R. 
Dochez, of Columbia University’s Col- 
lege of Physicians and Surgeons, takes 
material from the noses of persons with 
heavy colds, forces the germ-ridden sub- 
stance through fine filters, and so gets 
rid of all bacterial balls, rods, and 
spirals. The filtered material, touched to 
the nasal membranes of healthy persons, 
gives rise to new colds. The virus has 
been transmitted, can now work its evil. 

The virus molecule attacks cell after 
cell, therefore it must move from cell to 
cell. Must it not be alive? Not neces- 
sarily; many a non-living molecule 
wanders to and fro within the tissues. 
Sugar migrates into the liver, and out 
again, back into the blood. The virus is 
capable of movement in the proper 
medium, yel this is no decisive reason 
for regarding it as a live thing. 

After all, then, are we to ccmclude that 
the virus is not really alive? Definitely: 
No. Thus far, we have considered the 
whole argument against the conception 
of the virus as a living entity. But we 
have not explained away the strange 
powers of these big molecules — repro- 
duction, multiplication, the ability to 
act as a parasite and to regulate the ac- 
tivity of myriads of lesser molecules. 
And, in addition, we cannot ignore the 
fact that viruses do move, whether or 
not their movement is dependent solely 
upon purely mechanical — that is, phy- 
sical and chemical — conditions involv- 
ing their nature and the state of their 
environment. The virus may migrate 
solely under the proper electric influ- 
*Sei€nti£c Monthly, September, 1937. 


ence, because of electric attraction or 
repulsion. Nevertheless, no scientist for 
u moment doubts that our movement de- 
)>ends, in the last analysis, solely upon 
the physlc4»-chemical reactions occur- 
ring within our muscles. 

The virus has other properties char- 
acteristic of life. For one thing, a virus 
can mutate. That is, it can suddenly al- 
ter or be altered to a new variety. This 
new variety of virus can also perpetuate 
itself through host after host, indefinite- 
ly. \Ve are all familiar with sudden in- 
creases in the virulence of virus diseases. 
Influenza epidemics are more severe 
during certain winters than during 
others. Presumably, the influenza virus 
has undergone a slight change in chem- 
ical structure, enabling the germ to play 
greater havoc with its victims. Smallpox 
virus is cultivated in the body of the 
heifer; a less virulent germ of cowpox 
is the result. Cowpox, introduced as a 
vaccine into man, induces only a light 
attack of smallpox — and we happily de- 
velop immunity to possible later attacks 
<d the most potent smallpox virus. As the 
virus can mutate, it therefore exhibits 
evolution, even as all living forms. 

Sometimes the virus is said not to be 
alive because it can multiply only in the 
presence of previously existing life. 
Judged on this basis, however, we our- 
selves cannot be called alive! Besides, 
the science of viruses is scarcely born. 
No one need doubt that coming knowl- 
edge will enable us to concoct non-living 
mediums in which viruses can reproduce 
practically endlessly. 

T he final decision as to whether or 
not viruses are alive is academic hair- 
splitting, and depends ultimately upon 
our present unscientific definition of 
life. Any definition of life — never scien- 
tific or altogether accurate — is always 
no more than a listing of the activities 
commonly observed in many living 
things. There are phases in the life of 
every individual when we cannot tell 
whether the organism is dead or alive. 
What expert can say when a dying 
thing is actually dead? When a cell or 
a man dies, death does not occur “all 
over, all at once,” Parts of a dead man, 
though consciousness and soul have 
fled, can be cut out and cultured im- 
mortally. Dormant spores are so sound 
asleep that we are unable to discover 
their vitality until we force them to 
change their structure and chemistry, 
and make them breathe and grow. What 
botanist is sure that this growing spore 
was not a non-living organization a mo- 
ment past? We may give it life when we 
warm it, water it, feed it, irradiate it. 
The mere potentialities — the proper 
composition for life — may be there in 
the dormant spore. Our manipulation 
may be the precise influence necessary 
to lift the organization to the plane of 
quickness. 


In the light of its astounding capaci- 
ties, in the light of its protein nature, 
and viewed against the background of 
all distinctly non-living arrangements of 
atoms and against the background of 
all living organizations, the virus mole- 
cule must for all time appear to be a 
transition form between non-life and 
full-flowering life — but a form vividly 
more alive than not. There is no deny- 
ing that, in many respects, the virus is 
a living thing, ^however simple. Except 
for its structural simplicity (and it is 
only comparatively simple, being a clus- 
ter of hundreds of thousands of atoms), 
and except for the function of respira- 
tion, which includes heat production, 
the virus molecnle possesses every at- 
tribute of lowly, life — life as observed 
among the lowly plants, the bacteria. 

On paper, then, the virus shows up as 
a living thing, a transition form just in- 
side the threshold of life. For the virus 
we have been able to check off life-quali- 
ties enough against the list of charac- 
teristics which together constitute our 
present definition of life and together 
provide a means of deciding what thing 
is alive and what not, to convince us that 
we are dealing with a vital gang of atoms, 
however low in the animate scale. Never- 
theless, though the virus may today rep- 
resent a transition form, it may or may 
not have true evolutionary significance. 
Can we demonstrate that, in all proba- 
bility, the virus or a very similar organi- 
zation was a stage in the evolution of the 
higher forms, ascending to human atom- 
constellations? Can we safely assume 
that, when we are synthesizing such odd 
gangs, we are also on the way toward 
creating higher types of organisms whose 
structures are built up of the units, the 
cells? If we can perform this demonstra- 
tion and attain this assumption, at once 
we emphasize the place of the virus in 
the wodd of life and pierce closer to the 
secret of the cell, which has all the char- 
acteristics of life. 

D r. R. G. green proposes that the 
virus is a degenerate. He compares 
it with other but more complex para- 
sites, such as the tapeworm, wherein ages 
j)f easy living inside the mammalian in- 
testine have brought about loss of for- 
merly better-developed digestive system, 
sense organs, and other organs unre- 
quired in the warm, food-filled peace of 
the, host’s body. According to Green’s 
theory, even in the beginning the virus 
was a simple, one-celled creature; 
lengthy parasitism deprived it of every 
equipment save that necessary to sur- 
vival as a reproductive, multiplying 
skeleton of its former self. 

But, to explain the origin of the virus, 
why run up the scale of life only to run 
down again? Green merely makes the 
problem more intricate. He forces us to 
explain in terms of evolution and devolu- 
tion — and devolution can only follow 
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evolution. If the virus skeleton was once 
clothed with flesh» we have lo account 
for the fomalion of that fleHli. On the 
other hand, if such a skeleton can do all 
that the virus does, why clothe it, only to 
render it naked once more? The essen- 
tial point is that the skeleton is the virus. 
And this skeleton, this virus, this living 
molecule, is — even in Green’s thought— 
the chief part and the logical starting 
point of higher life. We recall that pro- 
tein is the framework, the reproducing 
and controlling skeleton, about which 
life chemistry is constructed. Before we 
develop Green’s possible degenerating 
cell, we must first develop the starting 
molecule. 

But did not Cowdry conclude that the 
virus may at least sometimes arise as a 
mighty, dangerous splinter cast off by 
erring protein chemistry, the chemistry 
of the cell? Yes, and though the virus is 
to attack the cell which hears it, and 
though this cell too is in a sense a de- 
generating live thing, still this suggested 
source appears a likely one. Why? Cell 
protein and virus protein arc alike. Were 
they not blood relatives, it would not 
occur to us that viruses can emerge from 
cells’ protein. They are, in fact, so closely 
alike that the highest refinement of m<»d- 
em analysis fails to elucidate the nicer 
differences between the virus protein- 
molecule and the cell protein-molecule. 
Above all, their phenomena — their sys- 
tems of behavior — are basically the very 
same, and also unique. In all of chemis- 
try’s universe, no other molecules even 
approximate the lively manifestations of 
these proteins, unique molecules, life’s 
sole possible start and life’s sole possi- 
ble framework. So, it is easy to think of 
virus organization arising from slight 
changes in cells’ protein-molecule. So, 
too, it is easy tt> think of cell protein 
taking its rise from virus or related atom- 
clusters. 

Related atom-clusters are the particu- 
lar proteins, the enzymes, the stimula- 
tors and regulators of live chemical re- 
actions. And it is here that we draw 
upon our second line of evidence that 
man will soon be manufacturing life in 
the laboratory: the evidence from the 
new lore of enzymes, molecules as un- 
canny as the viruses, their kin. 

I N warmth and suspended in a watery 
medium having the proper concentra- 
tions of salts and acid or alkali, enzymes 
grapple with great molecules— starch, 
fat, protein — and burst them into lesser 
configurations of atoms. But enzymes are 
constructive as well as destructive. And 
interest is increasingly ftKJUsed on this 
second activity of theirs rather than on 
their earliest-noted phenomena. Alter 
the concentrations of the substances 
awlmming in the watery medium, pro- 
vide spare parts with which the enzyme 
may plgy^ and lot, the enigrme begins 
ttptolding exactly the architectures 
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which it was just now demolishing. The 
enzyme sorts the fragments, lines them 
up, hooks them together — ^in short, syn- 
thesizes a new large molecule t)ut of tiny 
ones. 

Further, enzymes have lately been 
shown to act much more gently, to bring 
about much more d^Rcate changes. 
,T,hu8, an enzyme can cause a subtle 
shifting about of small of atoms 

which are part of, and remain part of, 
a giant [)rotein fellow. The giant may so 
be made a^more active or a more slug- 
gish thing, depending upon its first na- 
ture and the nature of the enzyme. 

An enzyme of a certain type can ferry 
an atom or a group of atoms from one 
substance to another. In this manner, 
oxygen is subtracted from one compound 
and is added to a second. Simultaneous- 
ly, both compounds, being altered chemi- 
cally by loss or gain, are unavoidably 
made into new chemical entities. So an 
enzyme is again seen to be a remarkable 
modifier. 

Enzymes, of diverse kinds, can do far 
mure — can labor almost incre<libly. They 
( an effect the production, reproduction, 
and multiplication of atom-gangs of 
many sorts. And they can themselves re- 
produce and multiply, even as virus, 
rheir phenomena take place in time as 
well as in space: we must concede that 
tuizymes can pace the prot^esses in which 
they participate — (»r, as you may prefer, 
which they rule. 

P erhaps most striking, if not most 
significant, among the enzymes’ pow- 
ers, is the capacity of autosynthesis — tlu' 
power to create on(*self. An enzymt; — 
active molecule- ^un spring full-fledged 
from inactive pnrursor. A step has been 
taken, up the ladder of life. The leading 
investigator of enzymes. Dr. John H. 
Northrop states: ‘‘Some filterable viruses 
are probably enzymes which possess the 
properly (»f f(»rraing themselves under 
the proper conditions.” 

In handling enzymes, men of research 
have been manipulating the very life- 
stuff, the most meaningful life-stuff, the 
sole active stuff of life. Here are organi- 
zations with every imaginable requisite 
for co-operation upon every level of life. 
Nowhere are comparable molecules or 
molecules even remotely so potent. We 
cannot escape calling many of them 
alive: living molecules! 

Yet, a living molecule is not a thing 
of the same order as a living cell, con- 
stituted of hundreds and thousands of 
molecules — ^the numerous pieces repro- 
ducing as a unit, when one cell gives rise 
to another. How are we to jump the gap 
between an individual living molecule 
and a cell, which is apparently dead un- 
less it is all together, no part being alive 
unless the whole is living? There is no 
gap over which we are forced to jump. 
There is a smooth slide up to life, even 
up to cellular life. 


We have not exhausted the abilities of 
these astounding things, our enzymes. 
The enzyme is a giant molecule, hence 
a sizable particle just beyond the limit 
of the microscope. It is a general charac- 
teristic of particles of approximately this 
size that, when separate and suspended 
within a medium, they attract lesser par- 
ticles— little molecules, fragments of 
molecules, and even atoms. If the giant 
reproduces, another giant is among the 
liny molecules and still tinier atoms. And 
again these bits will form a galaxy about 
a big fellow, our second giant. What has 
happened? Not just one molecule has 
reproduced — an entire system has been 
duplicated ! Such a system is no less than 
a primitive cell, alive because of its liv- 
ing nucleus, the protein enzyme! 

E have won to the plane of the true 
cell. The co-functioning of several 
loosely-linked enzymes, all enclosed 
within a film, and the concentration of 
nutrient, energy-yielding bits within that 
same film, and the concentration of other 
bits adhering to the cell-membrane — 
these events yield a still loftier event: 
a respiring, moving, thinking cell — -a 
brain cell of man. 

Therefore, when such brain cells, co- 
working within men of research, gain 
additional discovery of their own nature, 
we shall see not only living molecules 
synthesized within the test tube, but, be- 
y<md, man-made cellular life. 

Since 1859, when Charles Darwin dem- 
onnlraled that Nature creates the new 
merely by accumulating subtle modifica- 
tions of the old, men of science have used 
this thought to make uncountable dis- 
coveries. Physicists today are showing 
how the atom is created by subtle union 
of the properties ot lesser things — elec- 
tron, positron, proton. Chemists are set- 
ting forth the creation of molecules by 
union of atoms, and the construction of 
new molecules by subtle re-arrangements 
of atoms making up the old. 

Now biochemists and biophysicists 
fascinate us with pictures featuring the 
play of electrons, alimis, and molecules. 
Within a bed of water, and nothing more 
or less mysterious, atoms become linked 
into chains: molecules. Some of these 
molecules are enzymes, which stimulate 
the atom-chains to cluster into liny ga- 
laxies and out of such galaxies to form 
huger webs, giant molecules of protein. 

The easy glide up to life has begun. 
The giant proteins are themselves very 
like the enzymes which stimulated them 
to take shape. Hence these giants stimu- 
late the linkage of still other smaller 
molecules, and so force duplicates of 
themselves to arise. Life-like reproduc- 
tion is now a reality. The harmonious 
interplay of particles at the threshold of 
life continues. Soon, as if by a miracle, 
that famous doorway is crossed. By sub- 
tle modifications of the old, the new is at 
hand: Life. 
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Electrical Sense of 
Balance 

A UNIQUE electrical “sense of balance” 
for automatic leveling is an important 
feature of the newest giant shovel for coal 
strip mines — said to be the woild’s largest 
structure capable of overland movement on 





An electrical aenae of balance keepa 
this 33«yard ahovel on a level keel 


its own traveling “foundation.” An arrange- 
ment of four tiny mercury switches on a 
plane table acts to keep the entire structure 
level even when the four tractor bases arc 
moving over uneven footing. Automatically, 
with every change in ground level, hydraulic 
jacks go into operation to raise or lower the 
foiu: “legs” of the 2,500,000-pound unit to 
an even keel. 

The largest electric shovel in the world, 
this Bucyrus-Erie stripper has a dipper ca- 
pacity of 33 cubic yards, the equal of capac- 
ity loads for ten or more live-ton trucks. 
Towering more than 100 feet in the air, it 
has a 105-foot boom, and could easily dump 
> its load on the top of a seven-story building. 
The total motor horsepower is some 2400, 
furnished by 32 motors mounted within the 
structure. 

Under each comer of the base of this 
shovel is a huge tractor unit, built like a 
military tank with twin crawler belts, and 
individual electric drive. Over half a million 
pounds of working weight is distributed over 
each of these four tractors, so that the foot* 
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ing is likely to settle under one or more of 
the supports in spite of their great tread 
area. Ordinarily, such settling requires time 
by the pit crew in handling, tightening, and 
loosening the hydraulic jacks used to level 
the machine. 

In the new stripper, an independent, high- 
pressure, electrically driven pump is con- 
nected to each jack, maintaining the pres- 
sure required to level the machine. At the 
propelling station, four General Electric 
mercury switches are mounted on a special 



One of the four mercury switches 
of the elactrical sense of balance 


control table to provide automatic operation 
of these pumps. 

The patented leveling control system pro- 
vides one switch at each comer of the table, 
each switch acting through boosters, to con- 
trol completely the interlocking and elec- 
trical devices and fluid values. When the 
shovel tends to settle, the horisontal control 
table tilts with the machine, causing the 
mercury to flow from one end of the switch 
tubes to the other, completing a circuit 
which controls operation of the electric 
pumps. 

As the hydraulic jack returns the stripper 
to level, releveling the control table with it, 


the mercury switch resumes its open-circuit 
position. This system of automatic leveling 
results in a considerable saving in power 
consumption, doing away with the need for 
swinging the machine “up-hill.” In addition, 
elimination of interruptions in the digging 
cycle reduces delays. 


REFINEMENT 

'T'ALK of the meat packers saving 
^ everything but the pig’s squeal*—- 
the volume of refined petroleum 
products now equal within a frac- 
tion of 1 percent the volume of 
crude oil run to the stills. 


New Source of 
Ultra-Violet 

A new, highly flexible source of ultra- 
violet radiation, consisting of a quartz- 
lube mercury vapor arc of improved effi- 
ciency mounted within a special reflector on 
a portable laboratory stand, has just been 
announced by the General Electric Vapor 
Lamp Company. Tlie unit is operated from 
any 120-volt or 220-volt A.C. line, through a 
portable auto-transformer supplied as part 
of the complete assembly. The sealed mer- 
cury vapor tube has high radiation charac- 
teristics in both the near and far ultra-violet 
zones, without the high heat losses and oper- 
ating and maintenance problems inherent in 
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open «rc8. Rated operating liCe of the new 

tu^ ia 2000 hours. 

In ootttiast to previous models, the new 
Type H Cviarc is seR^starting, requiring no 
tilting nor use of auxiliary moving parts. It 
it also "universal-burning,” operating with 
equal efficiency either vertically, horizontally, 
or in any other position. The six-inch arc 
tube operates at 360 watts out of a 410-watt 
input supplied to the auto-transformer, or 
87 percent of the total, whereas in former 
alternating current operated units, the arc 
wattage was below 65 percent of the overall 
input. Radiation at all wavelengths in the 
ultra-violet region is stepped up accordingly. 


Cheap Magnesium 

L ittle more than six tenths as heavy as 
I aluminum, magnesium has attracted at- 
tention as a possible light structural metal. 
Its cost has been a serious drawback to its 
wide use but recently a new method of man- 
ufacture has been developed which is ex- 
pected to make it cheaper than aluminum. 
In alloys with aluminum and manganese, as 
well as other metals, magnesium has already 
proved useful; production at low cost is 
expected to enlarge its applications D.H.K. 


Development of a 
Gear Shift Control 

T he motoring public accepts new fea- 
tures of design with little thought and 
still less knowledge of the great amount of 
detail work, and the weeks, months and 
sometimes years that have been spent in 
perfecting them. 

In 1931, engineers of Pontiac Motors be- 
gan experimenting with various types of de- 
sign that would remove the gear-shift lever 
from the conventional place in the floor and 
put it up under the steering wheel or under 
the dash — at least out of the way of the 
front-seat passengers. 

Since 1931, 15 different types of remote- 
cx>ntrol gear shifting devices have been de- 
signed and tested. None of them were 
adopted, however, although full-sized models 
were made and tried but found wanting. 
Some of them are shown in our photographs. 

The first device in 1931 employed cables 
and a long shift lever attached to the under 
aide of the dash. 

Then came a series of models in which 
a standard gear-shift lever was bent for- 
ward under the dash and a horizontal rod 
attached to the top by a pin or a hall and 
socket joint and brought forward through 
a wire track or an opening in the dash. 

In 1935 when it was known that the 1937 
model cars would have wide, three-passenger 
Beats, the effort was redoubled to develop 


a satisfactory remote control gear shift in 
time for that model. 

The position of the hand brake having 
been changed in the 1937 models, it was 
hoped that the gear shift could be moved 
out of the way at the same time, thus re- 
moving every obstruction from the front scat. 

A number of other designs were worked 
out and tested until, finally, the safety shift 
gear control was approved late in 1936 and 
tested early in 1937. It was designed by 
Arthur A. Rubly, a Pontiac engineer. Be- 
tween that time and the date of its final 
approval, six different variations and refine- 
ments of the iirst design were built and tried 
out in cars. 


8-Milumeter Film 
Editor 

A COMPLETE film editor which consists 
of a rewinder and splicer plus a spe- 
cial 8-millimeler film viewer has been an- 
nounced by Bell & Howell Company. This 
viewer is so simple an<l compact that one 



For editing 8-millimeter movie film 


wondiTM why no one thought of it before. 
Actually, it took the company more than 
two years to design the editor, for simple 
things are often the most difficult to do well. 

I'he viewer might he described as an in- 
\erled, modified cone, hinged at the small 
end and terminating at the large end in a 
ground-glass viewing screen iVi inches wide 
upon which a brilliant upright image of a 
single frame is produced. This viewing 
screen is well shielded by a "sunshade,” per- 
mitting a desk lamp or room lights to lx* 
used without interference. 

The viewing cone swings backward from 
its base, out of the way entirely when the 
film is being wound from one reel to an- 
other, permitting easy placement of the film 


in its channel when the viewer is to be used. 
The lamp is entirely enclosed, except for 
the small opening through which its rays 
pass to the optical units in the viewing cone, 
and there isn’t a chance for glare in the 
eyes of the operator. With a convenient 
switch on the cord, the lamp may be turned 
off while the operator is splicing. 

The film viewer can be purchased sepa- 
rately, for use with the rewinder and splicer, 
and it is also available with a viewer elevat- 
ing bracket and a rewinder elevator block 
for use on previously-purchased Model 136 
and wood-base splicer and rewind combina- 
lioiiH. 


MOLECULES 

i^HEMISTRY students were form- 
^ erly taught that all matter was 
made up of atoms and that when 
atoms of various elements were com- 
bined together they produced mole- 
cules of the resulting compound. 
Today scientists recognize six dif- 
ferent types of chemical combina- 
tions, only one of which has old- 
fashioned orthodox molecules. 


Styrene Resins 

A new family of glass-clear resins which 
are easily machined and molded has 
recently been produced from styrene, a de- 
rivative of coal tar. The resins have a very 
high index of refraction, are unaffected by 
alkalies and by weak acids, and are used 
in paints, varnishes, lacquers, molded parts 
ami electric insulation. Their optical proper- 
ties are particularly interesting and suggest 
their use in lenHe‘'. />. //. K. 


The Expanding 
Cranium 

S TRIKING confirmation of the discovery 
that the human head and presumably 
the brain — may grow throughout adult life, 
which was first reported last year by Dr. 
Ales Hrdlicka, Smithsonian Institution Cura- 
tor of Physical Anthropology, has just 
come from 84-year-old Sir Flinders Petrie, 
one of the most distinguished of living 
archeologists and Egyptologists. 

Dr. Hrdlicka has received a letter from 
the famous British scientist telling of the 
curious increases in the size of his own 
head between the ages of 20 and 60. He has 
kept a record of the sizes of hats he bought. 

At 20, Sir Flinders reports, he wore a 6Vji 
hat. It was a good, comfortable fit. At 30, 
the smallovi size that he could wear com- 
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foitably was between a 7 and 7's. At 40, 
luH halter had to supply him with a 7^4. At 
50, he required a 7^. Even since then his 
head may have increased because lie finds 
difiicuUy in making any standard size hat 
fit easily. He is, he tells Dr. Hrdlicka, quite 
sound and normal. 

The record is of more than usual signifi- 
cance because of the incessant and continued 
intellectual work of the English archeologist 
throughout his life, and which is still con- 
tinuing. It would be especially interesting. 
Dr. Hrdlicka points out, to obtain similar 
records from other men of comparable in- 
tellectual activitie*'. 


Silencing a Motor Test 
House 

T he new Pratt & Whitney Engine Test 
House IS surely a symbol of a modem 
age. Aircraft engines already develop 1500 
horsepower. 'Phe prediction has been made 
I hat they will develop 3000 horsepower 
within a very few years. Silencing engines 
of this vast power, and at high speeds, is 
a difficidl, two-fold problem. The neighbor- 
hood of the test liouse must l)c protected 
from disturbing noise, and the engine con- 
trol room must be made entirely livable 
without in any way hindering control and 
observation of the test chambers by the en- 
gineers. The Pratt & Whitney Test House 
has achieved both objectives, besides provi- 



A corner of the control room in 
the new motor test house described 


ding excellent means of studying the power 
and fuel consumption of tlie engines and 
the characteristics of the propellers. 

The new building houses four test cham- 
bers, in each of which 1500-horsepower 
engines swinging 13-foot propellers arc prob- 
ably under test today; it is able to accom- 
mcuiale BOOO-horsepower engines swinging 
23-foot diameter propellers in its circular 
chambers. Circular chambers, of course, 
minimize the interference of rectangular or 
square chamber walls. The outside of the 
building looks like something out of an 
11. G. Wells moving picture. The exterior 
walls are of concrete, 18 inches thick. The 
entire structure contains 4600 tons of con- 
crete and 160 tons of reinforcing steel. The 
four test chambers are on the lower level 
and are grouped around a central control 
room. The best way to visualize the whole 
set-up is to look at the cut-away sketch. The 
(central control room is equipped with four 
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conirt)! desks and a new type of double 
Hoimd-proof window through which the test 
chambers can be observed. One of the pho- 
tographs shows a corner of the control room 
with one man observing the instruments and 
the man at the left looking through the 
sound-proof window. A further noise re- 
duction measure in the control room lies in 
the use of an acoustical ceiling, suspended 
far enough below the concrete ceiling to 
house the fresh air and exhaust ducts. The 
noise level in the room is 78 decibels, which 
is far below the figure for a New York sub- 
way and allows comfortable conversation. 

The other silencing problem, that of keep- 
ing noise away from the neighbors — which 
really means all the inhabitants of East 



Front view of an engine in the test 
chamber. Cables are rubber mounted 


Hartford, Connecticut — has been accom- 
plished by the use of very tall exhaust and 
intake stacks for the test chambers and by 
vibration isolation of the motors. At first it 
might be thought sufficient only to provide 
exhaust stacks, but sound travels in every 
direction and the inlets must also be sound- 
proofed. Both in the inlet and in the ex- 
haust ducts a new sound-absorbing material 
called Gallstone is suspended in huge paral- 
lel rows. 

To isolate the motors and to prevent trans- 
mission of vibration, a flexible suspension 
system has been used. To lake up the pro- 
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Side view of the engine suspetition. 
Note sound-absorbing strips in duct 


peller thrust, some of the cables are crossed, 
allowing the thrust to be taken up without 
the introduction of struts. A curious feature 
of the design is that the lower portions of 
the exhaust and inlet adjoining ducts are 
in the form of an “A.” It is within this **A” 
that stairways are provided from the con- 
trol room to the lest chambers. 

There are several other features of in- 
terest in the design of the 200,000-dollar lest 
hoime. For example, the test chamber can 
he cut off from the outside air by lowering 
two electrically operated heavy canvas cur- 
tains, so that the chamber can be rapidly 
heated to a comfortable temperature. A 
working platform supported from the cables 
is permanently installed on each stand, and 
a telescoping portion of this platform can 
he extended forward and around the engine, 
when it is slopped for adjusimenla. The car- 
bureter air is taken in from the roof and 
led down through large ducts just outside 
the ends of the control room and thence 
through temperature rcgidators to the en- 
gine. The quantity of air used is measun^d 
by a system of calibrated orifices. Air to 
the propellers enters the intake stacks at 
the comers of the building and, after leav- 
ing the engine, passes through a series of 
heavy steel baffles to the exhaust stacks. In- 
cidentally, we must not forget to mention 
that the propellers may actually be a greater 
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aoutee of noise than ihe enginet»« owing to 
the high U{) apeeda of the bladea which ap- 
proach the apeed of sound during souir 
teats. No wonder that the noise level in tlu* 
test chamber is 135 decibels (that is to say, 
a good deal louder tlian a bailer factory) . 

There are also arrangements for measur- 
ing fuel and oil consumption, rate of oil 
flow through the engine, and so on. Then- 
are 48 thermocouples for measurements of 
the temperatures at various points of tlic 
engine; the electrical currents generated by 
the thermocouples are led through wires to 
the instrument boards in the control room. 
Of course the control boards are also pro- 
vided with tachometers, fuel and oil pres- 
sure gages, remote reading thermometers 


for measurement of oil and carbureter air 
temperatures. A special torque meter or 
dynamometer is also provided. 

All in all, this is a magnificent example 
of the technique of modern experimenta- 
tion. No task is more fascinating than to 
conduct a test under such conditions and 
to learn rapidly and comprehensively all 
that a new engine and propeller combina- 
tion can do. — A. K, 

Who Really Inspects 
OUR Airplanes? 

O N January 1 of this year there were 
17,681 pilots and 9152 aircraft hold- 
ing active Department of Commerce cer- 
tificates. Now, while the Bureau of Air Com- 
merce is ever concerned with safety, and 
while its inspectors are a splendid body of 
men, it is physically impossible for them 
to give every airplane in service a thorough 
inspection, even if only once a year. What 
happens is that the visiting inspector asks 
the mechanic in charge of a ship when it 
was last overhauled, what he thinks of hei 
condition, and what he wrote in the log. 
He then certifies the aircraft. But perhaps 
this is the best way after all. Wliy should 
not an experienced and licensed mechanic 
know far more about his plane than any 
visitor from Washington?— A. K. 

Tests of a , 

Motorbeo Balloon 

S OURING the World War, captive balloons 
* or '^sausages,** as they were frequently 
ed, played a useful r61e id artillery ob- 
iervation, even though they were frequently 
$hot down. These captive balloons, stubby. 



Oftlcidl photosr«pli«i, IT. g Army Air Corps 

Left: The C*6 being released as a 
kite or captive balloon. Above: The 
same balloon, equipped with an air- 
plane fuselage and motor, functions 
as a small blimp. Below: Attaching 
the motorized balloon to a mobile 
mooring mast in a manner similar 
to that employed for larger airships 



with inflated lobes at the rear for stabilizing 
purposes, have remained practically un- 
changed to this day. But to move the 
“sausage’’ cross-country when changing its 
station for observation purposes, it is nec- 
essary to “walk” it; power lines, trees, and 
other obstacles make progress quite difficult. 
The new motorized balloons, like the 6-6 
which has undergone successful tests at Fort 
Sill, Oklahoma, is more popular with the 
Army Air Corps. The balloon is like a small 
blimp, with a true airship form. Equipped 
with an observation basket and moored by 
a cable to a winch, it functions just like a 
“sausage.” When the station is to be 
changed, basket and cable are disconnected 
and a small fuselage, like that of an air- 
plane, is attached in lieu of the simple 
basket. With a 90‘honepowcr Lamber en- 
gine and a two-bladed propeller, the C-6 
can fly to another destination at a speed of 
over 40 miles per hour. Meanwhile the which 
is sent by motor trude. 

One of our photographs shows the balloon 


with its basket, being released for kite bal- 
loon duty. In another photograph, it is fly- 
ing like a small airship; a third picture 
indicates that the C-6 may be moored to a 
mobile mooring mast just like its more am- 
bitious brethren, the huge rigid airships. 

The C-6 is 107 feet long, 30 feet in di- 
ameter, and contains 52,000 cubic feet of 
helium. The old type sausage was only 95 
feet long, 27 feet in diameter, and was in- 
flated with only .^7,500 cubic feet of hydro- 
gen.— /f. K. 


Static Detector 

I N the laboratories of United Air Lines 
there has been developed an interesting 
static meter which is essentially a vacuum- 
tube electrometer with associated controls. 
It is intended for operation from a 200-volt 
radio dynamotor and a 12-volt aircraft stor- 
age battery. The unit contains two voltage 
regulator tubes. The knob on the right side 
of the meter as shown in the photograph 
allows a number of different radio ranges 
to be used, depending upon the intensity of 
the static charge. The device may be con- 
nected to any radio antenna on the aircraft, 
but for testing purposes United uses a 
smooth metal rod, ten inches long, project- 
ing out into the airstream at a point along 
the fuselage. 

In operation, the meter indicates the 
amount of static charge accumulated by the 
plane in arbitrary units, although it will be 
ultimately calibrated to indicate volts. Test 
flights indicate that a voltage lower than 
10,000 seldom disturbs radio operation, and 



Aircraft static dafisetor, wkh an 
alactric bulb far sisa comparisem 






226 


SCIENTIFIC AMERICAN 


APRIL • im 


that peak voltages as high as LOOO^OOO are 
often ^countered in extreme static condi- 
tiOQ8« 

Three of these units are in daily service 
in flight. Some will be placed at ground 
stations. Pilots will report the readings of 
the static meter along with other weather 
conditions when they make their position 
reports. An important research problem to 
be tackled is the relationship between the 
electric charge in cloud particles and the 
movement of air mass fronts.—^. K, 

A Master of Aircraft 
Supercharging Retires 

I N these columns we have again and again 
referred to the aircraft supercharger, 
without which high-altitude flight is impos- 
sible. In no small measure the development 
of the aircraft supercharger is due to the 
continued, steadfast, and skilled efforts of 
Dr. Sanford A. Moss, who is now retiring 
from the General Electric Company after 
34 years of service and 15 years of work on 
the supercharger. A master of thermo- 
dynamics, an ingenious mechanical engi- 
neer, Dr. Moss exemplifies the modern 
scientific engineer at his very best, carrying 
through a development from its first theo- 
retical conception to the final practical em- 
bodiment. Dr. Moss was never a professor 
but he often showed the absent-minded 
traits of the professor when on the aviation 
field. On several occasions in his eagerness 
to examine the functioning of one of his 
superchargers he has been pulled away from 
the propeller blades and well nigh certain 
death by his associates. In fact, the writer 
of this column is proud to remember that 
he rendered the same service to the famous 
engineer at McCook Field.— ^4. K. 

Designing a Sub- 
stratosphere Plane 

T he Lockheed suh-stratosphere airplane, 
the AC-35, has recently been delivered 
to the Array, and is making a wonderful 
record for itself. At an altitude of about 
20,000 feet, with its supercharged cabin and 
supercharged engines behaving splendidly, 
the AC-35 reached a top speed of 350 miles 



Dr. Sanford A. Moss, pioneer in 
development of the supercharger 


per hour over a test course of 220 miles, a 
distance which was covered in 38 minutes. 
As can be seen from the photograph, the sub- 
stratosphere plane is of the low-winged, 
twin-engined type, with a hemispherical 
nose and long narrow windows. In olhci 
respects it follows conventional modern de- 
sign. 

A paper read by Professor Younger at 
the Annual Meeting of the Aeronautical 
Sciences deals with the preliminary researcli 
work on this ship which was carried out 
at Wright Field before an order for design 
and construction was placed with the Lock- 
heed Company. This research work is de- 
scribed in a 250-page report, covering two 
years of effort; 25 “sub-problems” had to 
be solved before the design engineers could 
really get to work. 

One of the problems which had to he 
met from a structural point of view was to 
keep the fuselage from bursting outwards, 
since the inside of the cabin is raised to 
something like atmospheric pressure while 
the thin air outside may have a pressure of 
only five to six pounds per square inch. This 
is best achieved, so theory and legits indi- 
cate*, by making the fuselage a long cylin- 
drical body with hemispherical ends. For 
maximum strength the windows should he 
made rather narrow, of longitudinal strips 


of glass; the luxury of large, wide windows 
is not possible in the sub-stratosphere plane. 
The doors should open inwards; in such a 
case just a few spring clips will keep them 
in position since the differential pressure 
acts to close them. The internal pressure 
tends to extend the fuselage; the decrease 
in temperature tends to shorten the fuselage. 
The two effects counteract each other, but 
still the fuselage must have incorporated in 
its structure a certain degree of flexibility 
to take up these extensions and contractions. 

For every passenger about 10 to 20 cubic 
feet of air per minute must be supplied. 
While auxiliary engines for the cabin super- 
charger have been considered, the simplest 
method is to use the main motor itself as 
the source of energy for the cabin air com- 
pressor. Two entirely independent super- 
charger systems should be provided. 

Many control cables and other leads must 
pass out from the fuselage. It is very im- 
portant to lead such cables through oil- 
sealed passages; to minimize friction the 
cables slide in brass lubes. 

The-Hc are hut a few of the technical prob- 
lems which have been successfully met. The 
complications and weight are far from being 
as overwhelming as some authorities have 
expected. Now that the Army Air Corps, 
together with the Lockheed engineers, has 
shown the way, there is not the slightest 
reason why supercharged cabin transports 
for passenger service should not be readily 
built.— .f. A. 



’’Contentment.’* This photograph of 
a Studehaker workman smiling as he 
guides a flexible sanding belt over 
the steel surfaces of a truck cab, 
won an award at an exhibit of the 
Photographic Association of Am* 
erica at Chicago. It was submitted 
by Charles L Center, who won four 
other awards in the same exhibit 
with other photographic entries 


A'IIecord of Service 

M any years ago, “Soda Ash Johnny” 
Horan worked out the process, from 
which his nickname was derived, of using 
soda ash to dissolve lime deposits in the 
tubular boilers of wood-burning locomotives* 
It has saved for his employing road, the 
C. M. St. P. and Pacific, and other railroads, 
many thousands of dollars. He could have 
retired with honor years ago, but scorned a 
pension in his desire to remain active. On 
April 17, John M. Horan will celebrate the 
anniversary of his employment with the same 
company 83 years ago. He was 100 years old 
in January, and is now inspector of the boiler 
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One of the hinged arch bridges discussed below 


washing department in the Milwaukee shops. 

We quote these facts, not to preach a ser- 
mon; you may write your own. It would be 
interesting to know, however, what Soda 
Ash Johnny would have to say, should some- 
one persuade him to talk, on the subjects of 
the dignity of human labor, the joy of work 
for its own sake and, on the other hand, 
labor relations, strikes and strike-breaking, 
and government doles for able workers. If 
he should ever speak his mind on these cur- 
i^t topics, it*s a safe bet that he wouldn't 
be very popular thereafter with the “ism" 
boys. 


New Balsam-Wool 

L ower application costs and increasing 
JefEciency are the two outstanding ad* 
vantages claimed for the new improved 
Balsam-Wool Sealed Insulation just an- 
nounced by the Wood Conversion Company. 
Those advantages arc made possible by a 
new spacer flange along the edges of the 
insulating mat and a new fibre cleat used to 
seal the cut edges. 

The new flange is scored to fit over the 
face of the stud, joist, or rafter. It is fas- 



Applying the new Balsam-Wool 


tened to the face with a staple hammer. The 
fibre cleat seals the cut ends at top and 
bottom edges and where It has been neces- 
sary to trim the mat length-wise for narrow 
openings. Lath is no longer required here. 

Because the flange controls the position 
of the Balsam-Wool in construction, im- 
portant air spaces are assured front and 
back. The flange, fitting over the face of 
the stud, assures a tight joint as lath is 
placed directly over it. As the flange does 
not completely cover the stud, a guide line 
is left for lathers. The Balsam-Wool mat is 
sealed in an asphalt coated moisture barrier 
both front and back. 

Skid Danger Increases 
WITH Speed 

I MPORTANT findings from an automobile 
safety standpoint have been revealed as 
the result of a study of 20»000 tests on skid- 
ding tendencies at Ohio State University. 

Among the findings are: 1. Regardless of 
tire tread design, adhesion between road 
and tires decreases with the apeed of the 
vehicle, reducing resistance to skidding and 
increasing the difficulty of bringing the car 
to a stop in an emergency. 2. This effect is 


most pronounced from a braking standpoint. 
3. A light sprinkle causes the average road 
to be about one third more slippery than a 
drenching rain. 4. Sliding the wheels of an 
automobile when applying brakes results in 
the vehicle traveling much farther before it 
is brought to a stop. 5. Tires which have been 
worn smooth may as much as double the 
tendency for wheels to slide when brakes 
are applied. 6. Increasing or decreasing tire 
pressures on ice or in snow does not help 
traction, as is commonly supposed. 

The tests were conducted under the direc- 
tion of Professors K. W. Stinson and C. P. 
Roberts in co-operation with tire companies 
and highway commissions of several states. 
In these tests a two-wheel trailer, with a 
Linderman hydraulic brake on one wheel, 
was used, the other wheel running free. The 
trailer was attached to a tow car through a 
diaphragm connection which translated the 
effort required to pull the trailer, into hy- 
draulic pressure. The latter, in turn, was 
recorded on instruments within the tow-car. 

The trailer was provided with a gear pump 
which maintained a constant hydraulic pres- 
sure in a tank on the trailer. When ready 
for a test, the operator in the tow car tripped 
a switch. This opened a valve on the trailer, 
permitting liquid to flow gradually through 
a needle valve into the brake operating 
diaphragms. These diaphragms are a part of 
the Linderman brake design, the brake con- 
sisting of four floating shoes below each of 



The brake trailer used in the Ohio 
State Utiivartity skid experhneitts 


which there is a diaphragm extending the 
entire length and width of the shoe. Since 
the brake is not self -energizing, hydraulic 
pressure under the shoe is directly propor- 
tioned to braking effort. 

The use of this installation made it pos- 
sible to increase braking effort gradually 
and smoothly until the wheel locked and 
the tire slid. The amount of pressure (raea- 
hured by the pull of the trailer) required to 
do this, is a measure of the “coefficient of 
friction" between tires while rolling on a 
road under the specific test conditions. 

The pull of the trailer after the wheel 
locked is, in turn, a measure of the “sliding 
coefficient” of friction under the same con- 
ditions. The sliding friction under all con- 
ditions was found to be less than the ad- 
hesion with the tire still rolling. 

From a car-operating standpoint, the tests 
would indicate that brakes which lock too 
easily are a hazard rather than a help, and 
that adjusting brakes so that the car can be 
^lid to a stop as is the custom in many brake 
‘-ervice stations decreases rather than in- 
creases driving safety. 

Many automotive engineers feel that these 
tests substantiate the feeling that “self- 
energization” of brakes should he eliminated, 
since self-energizing action- -while decreas- 
ing pedal pressure in modern brakes — has 
the effect of increasing tendency of wheels 
to lock and slide. 

Unique Hinged Abch 
Bridges 

A UNIQUE method of bridge design, 
providing speed and economy in con- 
struction, as well as beauty of appearance, 
has been used by the Civilian Conservation 
Corps in the building of nine bridges in 
northeastern Illinois park areas. The design 
was originated by John Taggert, architec- 
tural engineer of the central design office 
of the Forest Preserve District of Cook 
County, Illinois, and has been approved by 
the Branch of Engineering of the National 
Park Service for use in park areas. 

The bridges were constructed by CCC en* 
rollees under the technical supervision of 
the National Park Service which has worked 
with the county park agencies and the Illi- 
nois State Park Department. 

The structures are two hinged arches in 
. which the arch ribs are seated ia a lubri* 
cated socket which is formed in the abut- 
ment. The two outer sections of the arch 
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ribli am precaat, each section being a little 
short of one4talf the span. These are cen- 
tered in the socket and the center section 
poured in t<» form tiie key. The manner in 
which the socket is formed and lubricated 
is expected to prevent any excessive fric- 
tional stresses during the normal life of the 
structure. 

The bridges were designed specifically for 
use in park areas developed with foot traiis 
and horse trails over streams and ravines. 
Because of the comparatively simple design 
of these bridges, less time is required for 
their construction and there is also a saving 
in the expenditure for material. The bridges 
require, however, absolutely stable abut- 
ments, as any movement tends to destroy the 
hinge action. Bridges of this type are prac- 
tical only on sites having excellent founda- 
tion characteristics. 

The majority of the bridges are used by 
pedestrians, but in some cases carry eques- 
trian and light truck traffic. They range in 
length from 40 to 90 feet. 



A child is held in place by a belt 
and shoulder straps in this new 
safety seat for use on either the 
back or front seat of an automobile 


Sewing Machine with 
Eight Needles 

T he last word in efficiency in the manu- 
facture of upholstery is the new Mani- 
plex sewing machine which was built to 
special order for the Hudson Motor Car 


Company- It is «««d for sewing automobile 
seal cushions. 

This machine operates eight needles 
simullaneoiisly, sewing the braid on four 
plaits and forming the piping in one con- 
tinuous operation. Besides the advantage 
of sewing absolutely straight and parallel 
plaits (because of the accurate guiding of 
the cloth made possible by this machine), 
the job is done in about half the time re- 
quired by smaller machines and less ac- 
curate methods. The new machine requires 
four operators to feed, cut, and handle the 
cldA. 


GROWTH 

¥N 1932 Willis H. Carrier predict- 
^ ed that air-conditioning systems 
in 1948 would require approxi- 
mately 1,432,0004)00 kilowatt hours 
of electricity. On the basts of the 
growth since 1932, such systems may 
need in 1948 actually 8,350,000,000 
kilowatt hours. 


Colored Insecticides 

T O prevent accidental poisoning by mis- 
taking the arsenates of calcium and 
lead for harmless compounds, the Surgeon 
General of the Public Health Service has 
ruled that hereafter all such materials must 
be given a distinctive pink color. This safety 
measure, recommended after a careful in- 
vestigation by the Public Health Service, is 
being adopted for all insecticides of thi*' 
type, made for the 1938 crop year, by vol- 
untary agreement of the manufacturers. 
—A H. K. 

Tractor is Fast; 

Wades, Too 

A n innovation in commercial track-laying 
u tractor design recently was seen for 
the first lime by men concerned with road 
building. The tractor is the newest product 
of the Marmon-Herrington Company, Inc., 
engineers and manufacturers of foiur- and 
six-wheel motor vehicles with all wheels 
driving. 

The new tractor has attracted widespread 
interest with its speeds of more than 30 
miles an hour, ease of handling, puUing 
power, quiet operation, and economical per- 



Speed with a track-laying tractor 


formance. Ice, sand, water, snow, and mud 
arc no obstacles to the sensational accom- 
plislimrnts of this new tractor; once on the 
highway it travels at passenger -car speed 
without damage to the pavement. 

The new tractor is reported to he the 
first track-laying vehicle that does not have 
to 1^ transported to the job by truck or 
trailer. Its water-tight hull allows it to ford 
Streams of considerable depth. Its specially 
developed rubber track is said to outwear 
the conventional all-metal track, and the 
track will not stretch while providing un- 
usual tractive ability. The unit has a top 
speed greater than any wheeled tractor and 
fuel economy of from four to five miles per 
gallon. 

Versatility of the tractor on any terrain 
under the most difficult conditions in ex- 
cavation, construction, and maintenance 
work is its strongest feature. 

Bismarck and the 
Telephone 

P OSTMASTER General Heinrich von 
Stephan, the founder of the World 
Posul Union, always took great interest 
in the development of the telephone. In 
October, 1877, he read an article on the 
subject of Bell’s invention in Scientific 
American. He then immediately ordered 
one of the Bell telephone instruments. Be- 
fore this instrument reached him from 
America, he received as a gift from the Di- 
rector-in-Chief of the London Central Tele- 
graph Office a complete Bell telephone set. 
Stephan immediately set to work to dem- 
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sided pyramid 10 inches in altitude. The 
sides are smooth but the bottom is uneven, 
as though, after the flesh of the creature 
that once occupied the shell luid decayed, 
the base had been filled with different ma- 
terial from that which later filled the re- 
maining space, and which is limestone con- 
taining small fossils common to the middle 
Devonian period. The actual shell has been 
dissolved. The space surrounding the cast 
once was occupied by the shell.” 

The description and photograph were 
submitted to Dr. Rudolf Riiedeman, State 
Paleontologist of New York, a specialist on 
Devonian fossils. The reply received indi- 
cated that three other geologists to whom 
these were shown by Dr. Ruedeman agreed 
with him that the specimen apparently “is 


onstrate the merits of this new discovery 
in mechanical science. Just 60 years ago, 
on November 12. 1877, Bismarck, with whom 
Stephan had corresponded on the subject, 
consented to have a demonstration of the 
telephone made at his country seat at 
Varzin. The new invention impressed the 
Chancellor favorably, so that it was not 
long before Emperor William 1 took an 
interest, and permitted the telephone to be 
demonstrated and explained to him. 


Rail Tbuck 

C ROSS-COUNTRY Iniokine services 

nowadays use, within the larger cities, 
light pickup and delivery trucks to dis- 
tribute merchandise to and from trucking 
terminals. At the terminal the merchandise 
is loaded into large vans for inter-city ship- 
ment. The local truckmen get no revenue 
from the interurban trucker. It is believed 
that if railroads gave service on the rails 
('omparable with highway service, and made 
arrangements at each town for local truck- 
men to pick up and deliver the merchandise, 
the railroads would have an advantage over 
the interurban trucker. A new rail truck has 
been designed for precisely this sort oi ser 
vice. 

This new truck, designed ami built by 
Coordinated Transportation, Inc., is to op- 
erate entirely on the railroad, never on the 
highway. It is essentially a highway truck, 
transformed into a rail unit, the transforma- 
tion being made by incorporating certain 
patented features together with standard 
railroad equipment. The truck s front and 
rear axles, together with their wheel as- 
semblies and the steering gear assembly, 
are removed, and then a four-wheel-dri ve 
rear axle, a four-wheel truck in the front, 
and high speed reverse transmission and 
auxiliary radiator are instalieil. Standard 
railroad air equipment is added to supply 
the air brakes of cars that may be pulled. 

The patented features of this rail truck 
consist of the four-wheel-drive rear axle, 
rubber insulated wheels, and anxiliary 
radiator. The new rear axle bolts to the rear 
springs and the drive shaft. The elimination 
of inner differentials and other gears great- 
ly reduces the loss of power usually ex- 
perienced in four-wheel drives. The rubber- 
insulated wheels are made by inserting two 
circular rubber inserts between the steel 
tire and tteel wheel itself. This insulation 
abeerbs vibration, deadens track noises, and 
ipfevents destruotive action of sfeel pound* 
W etecl. The auxiliary radiator is 

neoeSsiiy, because the truck has a hi|^- 


A four-wheel-drive rear axle is a 
feature of this rail truck, design- 
ed to solve railroad problems. Right: 
Controls in the cab of the truck 

•^peed reverse transmission and can travel 
as fast in reverse as forward. This radiator 
makes use of the vacuum created by the 
moving vehicle to give adequate cooling. 

These rail trucks may be powered by 
either gasoline motors or Diesel engines. 
Ciencrally speaking, the gasoline motor is 
more efficient in the smaller units and the 
Diesel engine in the larger ones. A lV 2 *ton 
rail truck can handle one loaded railroad 
freight car. The larger trucks can handle 
more loaded railroad freight ears in pro- 
portion to their increased power. 

Besides their use in a trucking service on 
rails for branch and secondary lines, these 
unitM may prove economical for use in switch- 
ing and for inspection, repair, and main- 
leiiancc crews. 


A Puzzle Solved, 

AND How 

F rom a reader of this magazine, Mr, 
Norman E. Hills of Kelley’s Island, 
Ohio, a photograph of a conical stone, re- 
produced on this page, was received some 
lime ago with the following letter: 

“The fossil of which this is a photograph 
was found in Devonian limestone in an old 
quarry at KelU^’s Island, Ohio. It is a three- 




not a fossil and suggests a percussion core 
such as are found in quarries where a charge 
lias been set off.” The reply further stated 
that such cores had also l^en picked up in 
quarries near Albany, New York. 

To make clear how a percussion shot in 
a quarry could make such cores as this, 
the common experience of workers in flint 
artifacts such as arrow heads may be drawn 
upon. If a localized, sharp blow is struck 
in the middle of a flat piece of flint the 
stresses are distributed downward and out- 
ward, expanding as they go and outlining 
a conical form. If these stresses are strong 
enough they may produce a conical frac- 
ture whose section is shown in 1 in the ac- 
companying diagram, taken from the illus- 
trated manual of the Stone Age on “Flints,” 
issued by the British Museum. SUonger 
blows may produce 2 or even 3, in which 
case a conical piece of the stone drops out, 
as is shown at 4, also in plan at A and in 
section at By geologists this is called 
“conchoidal,” meaning shell-shaped, frac- 
ture, ( incidentally accounting for our Kelley’s 
Island reader’s natural assumption that the 
object he found was a fossil shell of some 
kind). Tile same effect is often seen in the 
glass of windows where a pebble or other 
round object, striking the glass, sometimes 
removes a neat core of the same shape but 
far smaller. 

Ordinarily, when seen in glass windows, 
the cavity or “bulb of percussion” left 


A **fossif’’ that turned 
out to be totnething en- 
tirely different. The ac- 
cethpanying text telb 
how these odd-ihaped 
•paciinetis are formed, 
with panictslar reference 
to drawing at the right 
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Courtosy WeBtlnghuune £l«c^ and Manuforturlne (.'otnpuriy 

A menace to navigation, water hyacinths are destroyed with this equipment 


when this has happened measures an inch 
or less in diameter, but in the stone quarry 
the blow delivered to the stratum at the 
level of which the explosive is detonated 
is sufficiently powerful to spread its frac- 
ture downward and outward some distance, 
making large cores such as the one shown 
in Mr. Hills’ photograph. 

When this explanation was submitted to 
Mr. Hills he was at first inclined to doubt 
it. However, he soon discovered, on consult- 
ing with another person who had found 
similar objects in the same quarry, that 
these objects “were found by this man ex- 
actly under the hole marks made by the 
drill for the use of the explosive,” In fact, 
Mr. Hills states that the same person pre- 
viously had “seemed to think it miraculous 
that the drill should have stopped just where 
it did, and that it did not penetrate the 
(supposed) fossil!” Mr. Hills adds, “I now 
agree that the solution of Dr. Ruederaan is 
the correct solution, and a more careful ex- 
amination reveals that some of the fossils 
at the surface of the core are sheared in the 
fracture plane, which further corroborates 
the interpretation given by Dr. Ruedeman.” 


Photo-Lettering 

Machine 

A new mechanical artist that operates 
photographically has been designed to 
supply the lithographer, typographer, photo- 
engraver, or printer with a new means for 
setting up display headlines and small 
amounts of text which are now laboriously 
hand lettered or composed from type by 
hand. 

The photo-lettering machine assembles 
photographic images of letters and composes 
them into words, giving the effect of fine 
typesetting or hand-lettering, but using neith* 
er type nor pen. In place of type, the photo- 
lettering machine uses master alphabet 
plates. These are glass plates of transparent 
letters which fit into the machine and slide 
,back and forth semi-automatically, bring- 
ing one letter after another into focus over 
a small precision camera. As each letter 
comes into position, it is photographed in- 
stantaneously on film or sensitized paper. 
All this takes place in daylight where it 
may easily be seen; in fact, the operator 
visually controls the mechanism with a 
layout which he has prepared on the layout 
spacer, and places the letters precisely 


where he wants them. When the exposurfH 
have been completed, the film or paper is 
developed. 

The machine will expand letters or con- 
dense them, stipple them, screen them, over- 
lap them, shade them, or even heavy them. 
A change of focus gives all sizes from small 
text to giant headlines with no appreciable 
loss in sharpness. Justification of lines is 
automatic; letter-spacing is automatic; bor- 
ders, backgrounds, trade marks, signatures 
and repeated designs may be stepped up. 
This application of the machine is frequent- 
ly used in preparing all-over patterns such 



A bore: Photo-lettering machine that 
is simple to operate# Below: Master 
alphabet and layout plates used 


as check tints, backgrounds, and so on. 

The speed of the machine is not com- 
parable with linotype, but in production of 
material which would ordinarily be hand- 
lettered or hand-set, it offers a combination 
of speed, flexibility, and precision far sur- 
passing all other methods. 

The Projection Layout Device, which is 
included with each Rutherford Photo-Let- 
tering Machine, is a separate piece of equip- 
ment and is used for layout work of a spe- 
cial nature. 

Operation of the lettering machine re- 
quires no particular skill on the part of the 
operator. Many plants employ boys for 
this work. An artist, or someone with a 
knowledge of typography, usually prepares 
the layout and the operator of the machine 
has only to select the indicated alphabets 
and sizes in order to produce quickly the 
artist’s conception of ihc job. 

The range of the machine is from prac- 
tically zero to 192 point. This range can be 
obtained with only three different sizes of 
alphabets. 


Hyacinth Destroyer 

A very interesting and unusual in- 
stallation, though small, using a Diesel 
electric propulsion system was made re- 
cently on a boat designed by the United 
States Engineer Department, at New Or- 
leans, for the purpose of destroying water 
hyacinths. ThcK* hyacinths infest many of 
the tributaries and bayous of the Mississippi 
River and are a serious menace to naviga- 
tion. For many years the Department has 
endeavored to control this pesl by spraying 
from special boats, using an arsenic solu- 
tion. This method is dangerous, not only to 
the crews of the boats, but to the live stock 
along the rivers. After considerable effort, 
the new hyacinth deslruction boat Kenny 
was designed and built and is now in oper- 
ation. 

The boat is propelled by twin screw.s, each 
driven by a 25-horscpower propelling motor. 
Power is supplied by two 80-kilowaU Diesel- 
generating sets. These generators also supply 
power to a 2()-hor8epower motor driving a 
15-foot ’wide conveyor at the bow of the 
vessel, a 50-horsepower motor driving a 
crusher, a 20-horsepower motor driving a 
flushing pump and other small auxiliaries. 

The boat is propelled slowly through the 
hyacinth beds and the plants are caught on 
the inclined conveyor, which extends about 
two feet below the water line, and are car- 
ried to a large hopper directly over the 
crusher. They fall into the crusher which 
consists of two heavy steel drums with 
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Why Do So Many p'uHiLn-h 
Enroll with the 


AlEXMDER HiMILTOI llSTlTETE? 


M ore than 50,000 
presidents and own- 
ers of American business 
concerns have enrolled with 
the Institute for executive 
training. 

Why? 

Because they know that 
organized knowledge of 
business is an essential 
qualification to every responsible executive. 

Because they know that modern business is too big 
to learn by personal experience alone. 

Because they know that the Institute has gathered 
the experience of the most successful business men of 
America and the proved principles and methods of 
thousands of companies; formulated and organized 
this knowledge for their use. 

Because they know that modern business has set new 
standards of executive competence and that the Insti- 
tute training prepares them to meet these standards. 

To Executives and Coming Executives 
The Institute Offers 

ORGANIZED KNOWLEDGE of BUSINESS 

The Institute training is not for Presidents alone— but 
it is planned only for executives and those who are 
determined to become executives. The Institute offers 
the knowledge and training without which no man is 


qualified for executive re- 
sponsibility. 

For more than a quarter- 
century the Institute has 
been preparing men for 
business management, giv- 
ing them the thorough, or- 
ganized knowledge of pro- 
duction, marketing, finance, 
and accounting essential to 
competent administration. Many of those enrolled have 
been ranking executives who recognized their need for 
better equipment; many others have been far-sighted 
men, twenty-five years of age and upward, prepar- 
ing in advance for the opportunities they know will 
come. 

If you belong in either of these two groups the Insti- 
tute offers you the ideas, experience, methods, and 
judgment of the most successful business men of Amer- 
ica, formulated and organized to give you a confident 
mastery of tested, modern business principles and 
practice. 

If you are determined to command a higher place in 
American business life, to qualify fully for executive 
responsibility, to win for yourself financial indepen- 
dence, then you will want to read "Forging Ahead in 
Business" with its important message to men who 
want to go far in business. A new edition of this fa- 
mous book is ready and we will gladly send you a copy 
free. Just mail the coupon. 



Among the many American business leaders who have 
helped to build the Institute's Course and Service are: 

C. M. Chester, Chairman^ General Poods Cc>r/>.; Thomas J. Watson, Prest- 
dent, International Business Machines Corp,; Alfred P. Sloan, Jr., Chair- 
man, General Motors Corp.; Benjamin Rush, President, Insurance Company 
of North America; Frederick W. Pickard, Vice-Preudent, E, 1. duPont de 
Nemours & Company, Inc.; Fowler Manning, President, Air-Conditioning 
Division American Radiator Corporation; Robert H. Montgomery, Ly brand. 
Ross Brothers & Montgomery; John G. Lonsdale, President, Mercantile- 
Commerce Bank & Trust Co.; Clifton Slusser, Vice-President, Goodyear 
Tire & Rubber Co.; Samuel W, Reyburn, Chairman, Board of Directors, 
Associated Dry Goods Corporation; and many more. 

kiwumnn Hamilton instituti, 137 astor placi, niw york 



ALEXANDER HAMILTON INSTITUTE, 

137 Astor Place, New York, N. Y. 

Please mail me, without cost or obligation, a copy 
of "Forging Ahead in Business." 

Name 

Business Address 


Position 
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Protect Your 
Inventions With 
U. S. Patents 

MAIL COUPON 
FOR BIG 48 PAGE 
BOOK AND FREE 
FORM FOR RE- 
CORDING YOUR 
INVENTION 




INVENTION, likeexeiy- 
thing cNc today, is a 
business — you must know 
what you are doing. 
you must know how to 
olitain patent— then how 
to market your invention. 
Dim’t move in the dark — 
get the complete story of 
Patents and the Inventive Field before 
proceeding 

How To Proceed 

Our FREE 48 - Page Book takes you 
from the first step in obtaining patent to 
last step in commercializing >our inven- 
tion. Practically everything you need to 
know' is in this book— preiia red hy e\- 
perts with years of training in the patent 
field. We nave served thousands of in- 
ventors in the United States and we can 
serve you very reasonably on liberal la uts. 

FreeRccordof Inventiott-— MailCoupoti 

Don't delay— learn what you must do loilay 
— Send for our FREE book, “Patent (Juidc" 
and FREE “Record of Invention” Blank for 
submitting your invention 
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inmnlWH" /•rm (« nimM 
t In rtcorJ%n9 lA* dn- 


C l.\Ki:!\i( F A O'ltlill N 

L HVMA.V BLUMAN 


Registered Patent Attorneys 
548.H Adams Building, WASHINGTON, D. C. 

PIcAKC snnil nit* jour FKEK BOOK, "Patent Ouldo 
for the Inventor’' and your "Uccord of Invention ' 
form, ulthout any rout or obllRutlon on my part. 


Addrea^ 


(Important: Writs or print namt plainly) 


cutters revolving together. Aftinr passing 
tlirough the crusher the material is flushed 
overboard and sinks to the liottom. I£ this 
experimental boat works out satisfactorily, 
as present operation indicates it will, addi- 
tional units will be built so that the old 
method of spraying may lie abandoned. 


Full Vision Gas Masks 

F ull vision lenses, which permit the 
wearer to see, read, work, walk and ob- 
serve surroundings in safety, feature the ne^ 
full vision gas masks manufactured by the 
Acme Protection Equipment Company, of 
Pittsburgh. The lenses are made of shatter- 



proof laminated polished plate glass and 
afford 90 degrees vertical and 170 degrees 
lateral vision. 

These new canister masks are available in 
both corrugated tube and snout types. The 
light weight, all-rubber face piece is fully 
molded and cured to master face-fitting pro- 
portions. Head harness connections are 
strategically located to eliminate all forehead 
pressure points, permitting wearing of hat 
or helmet without discomfort. 

Another feature of this face piece is the 
elimination of the build-up of used (ex- 
haled ) air in the fresh air ducts. This prob- 
lem is met by employing one-way flap valve 
ends on the fresh air ducts, which close upon 
exhalation. 

Full vision gas masks are available with 
a choice of elastic, all-rubber or permanent 
non-rubber head harnesses and a wide selec- 
tion of canisters covering organic vapors, 
acid gases, ammonia, and industrial smokes, 
hydrocyanic acid, and all known military 
gases and smokes. 

Water Repellent 
Textiles 

T reatment of textile fabrics to pre- 
vent wetting or staining by water or 
other liquids has been a serious problem of 
the textile industry. Lately several new 
agents for treating cloth have been developed 
which resist wetting and which do not other- 
wise change the properties of the fabric. 
Some of these are based on the incorporation 
of wax or wax-like materials into the fiber 
itself and others produce water-repellent 
surface coatings on the outside of the in- 
dividual fibers. Such treatments have been 
developed which are highly resistant to 


Fourth Edition 
Revised 
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AMATEUR 

TELESCOPE 

MAKING 

The Reflecting Telescope 
Tools and Materials 
Foncault's Shadow Test 
Polishing the Glass 
Final Shaping 
Finishing Touches 
Mounting the Mirror 
The Refracting Telescope 
Grinding the Lens 
Testing and Refining 
Mounting the Lens 
Adjusting the Telescope 
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Making Eyepieces 

Design Principles of Mount- 
ings 

Motor Drives for Telescopes 
Solar Research for Amateurs 

Making a S|>ectrohelioscope 
and Spoctroheliograph 

Making Compound Telescopes 
Making Optical Flats 
Making a Sun Spectroscope 

Photographing with the Tele- 
scope 

And a ^^miscellany,*' being a 
200-page mine of useful informa- 
tion, mainly practical, based on 
amateurs* actual difficulties, con- 
cerning 1001 aspects of amateur 
telescope making, and contain- 
ing a multitude of hints, wrinkles 
and suggestions on grinding, pol- 
ishing, testing and shaping. This 
part includes minutely detailed 
30-page instructions for silvering 
glass, which leave nothing to the 
beginner*# judgment. 

500 Pag;e8. Profuaely illua- 
trated with more than 300 
figured and photographs. 

AMATEUR 

TELESCOPE MAKING 
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and dry clcianing. Oni^ of tiu* 
advantage* of lhe»e ireatmenta ia that many 
alaina which ordinarily get on cloth in wate r 
aolutiona (ink, fruit jnicea, and bo on) can- 
not attach themaelves to the hbera after 
treatment. — D. H. K, 


Heart Pain Often Due 
TO Overweight 

S EVERE chest pain resembling that of 
the dread heart malady, angina pec- j 
toris, is in many cases due to excessive 
overweight, Dr. William J. Kerr, professor 
of medicine in the University of California 
Medical School, has found. 

The huge pot belly, or “bay window,” of 
very fat men forces them to adopt an ab- 
normal posture which cramps the cheHt, 
causing breathlessness and preventing the 
heart from getting a normal supply of oxy- 
gen. Severe pain and low blood pressure 
accompany the condition. 

The pain and other features clear up 
when the weight is reduced and the posture 
brought back to normal. Dr, Kerr found. 
Diet, exercises, and properly fitted abdomi- 
nal belts are used in the treatment. — Scirnre 
Sendee. 


deadly 

ITYURING 1937 there were de- 
^ livered to the United States 
Army 410 airplanes twice as large 
at their immediate predecessors. 



Is Tellurium Light 
Coming? 

L ighting engineers have discovered 
I how to change an odor worse than gar- 
lic into a light closely resembling sunshine, 
the Journal of the Franklin Institute re- 
cently reported. 

Three researchers of the Weslinghouse 
Electric & Manufacturing Company’s ligln- 



Prtdictiag a new lighting syitem? 


A Partnership of 
SCIENCE and ART 


If there is such a thing as a hotel being tlie expression 
and the essence of the finer aspects of the life of a city, 
surely it is no immodesty to claim that distinction for 
The Waldorf-Astoria. 

Here, not only the art of living luxuriously, but the 
science of living wisely and efficiently, and tlierefore 
economically, come to fruition in such a totality of ad- 
vantages as only art and science together could achieve. 

Science is the source of its creature comforts, but 
what most endears it to the world is its knowledge 
and its practice of The Art of Home! 

THE 


ing divition laboratories reported in the 
journal the results of a year’s experimenta- 
tion with tellurium vapor as on artificial 
light source. 

Dr. J. W. Marden, Dr. N. C. Beese, and 
George Meister demonstrated that teliuri- 
om, a aemi-metallic element which produces 
g **garUc Inreath’* if inhaled, gives off a con* 
liauoua epectrum, when i&candesoent, like 


WALDORF-ASTORIA 

PARK AVENUE • 49TH TO SOTH • NEW YORK 
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The Editors Recommend 

Best Sellers in Science 

1. SCIENCE EXPERIENCES WITH HOME EQUIPMENT— «y C. J. Lynde. 

A book of 200 simple home Irlcks based on physloal laws, each experiment being llluatrutcd 
and ita principle explained.- $1.35 postpaid. 

2. NEW FRONTIERS OF THE MIND— Ry J. B, Rhine. 

in plain, straightforward, and entertaining stylo, the experiments at Duke University (E8P) 
are dlacussed in this volume. Plain Holence, no mysticism.- $2.65 postpaid. 

3. THE HANDY MAN’S HANDBOOK— By C. T. Schaefer. 

Fourth edition of a very popular book- a practical manual on the use of tools and how to do 
all sorts of odd jobs around the home $1.15 ixtstpald. 

4. AIR CONDITIONING IN THE HOME— By Elmer Torok, M.E. 

Fundamental principles of air conditioning Various kinds of equipment and what each will 
dOj and how the equipment Is Installed and operated. — $3.20 postpaid. 

5. OUT OF THE TEST TUBE~By Professor Harry N. Holmes. 

A popular and most readable exposition of chemistry In relation to modern life and Industry 
£(iiially as Interesting to the layman u.s to the cheniLst —$3.20 postpaid, 

6. NEW WAYS IN PHOTOGRAPHY -By Jacob Deschin. 

The whole range of amateur photograidiy including such things as trick photography, photo- 
murals. retouching. infra>red, and a number of other divisions that will not be found else- 
where discussed In as clear and concise a manner. — $2.90 postpaid. 

7. MAKING PICTURES WITH THE MINIATURE CAMERA— By Jacob Deschin. 

Packed solely with how-to-do-lt material — no frills, all meat and bones. Tells exactly how to 
handle your camera under varying conditions. Light, composition, and technique are stressed. 

49 full-iiage photographs.-— $3.15 postpaid. 

8. ZERO TO EIGHTY— By Dr. E. F. Northrup. 

A great scientist discusses with much imagination but with a solid scientific foundation 
a trip to the moon, his own cxpeiiments. and Inventions made to prove his theory. Many 
scientists have called this an cntliiulUug volume. — $3.20 postpaid. 

9. RADIO CITY STAR AND CONSTELLATION FINDER— By James S. Andrews. 

Not a book but a cardboard, printed, rotating device which automatically shows the stars as 
seen at any hour In the year. A help in learning the constellations. (Formerly 85c) — 60 cents 
postpaid. 

10. WILD FLOWERS— By Homer D. House. 

This superb book has 3(14 color plates and 340 pages of text. Hundreds of wild flowers in all 
parts of the United States can lie identified through the pictures and the descriptions which 
were written by this noted authority. Formerly $7.50. Now $4.45 postpaid. 

11. THE NEW MAGICIAN’S MANUAL— By fTaUer B. Gibson. 

(’outains over 100 complete and eoslly followed Instructions for tricks of parlor magic A 
hound-in envelope cuntuliis all Uie actual apparatus needed for these tricks. — $3.25 postpaid 

12. FREEHAND AND PERSPECTIVE DRAWING— By Herbert E. Everett and 

William H. Lawrence. 

An explanation of the perspective of simple forms and more complicated ones such as, for 
example, a niany-galded house, elaborate column capitals, and floral designs. — $1.65 postpaid. 

13. PHOTO-MARKETS (Seventh edition). 

A “make money with your camera” book of 112 pages telling what to shoot, how and where, 
with directions for submitting jihotographs to magazines. Over IKUO markets listed. 50 eenti 
postpaid 

14. SHIPS OF THE WORLD’S BATTLEFLEETS by Pay-Lieut. Comdr. 

E. C. Talbot^Booth, RJ>i.R. 

Kssentlal facts regarding the pilnclpal ships in the navies of the imiKirtant powers, with de- 
tails of construction, silhouette drawings, and a large number of pliotographs, -$l,65 postpalil. 

15. THE MYSTERIOUS UNIVERSE-By Sir James Jeans. 

Covers a remarkably bnmd territory, touching on everything new In modem physics, as- 
trophysics, and cosmology. Many men of science now are leaning toward a non-inaterlallstie 
interpretation of the universe and Jeans is one of these. — Formerly $2.40. Now $1.15 postpaid 

16. THE ROMANCE OF ASTRONOMY— By Florence A. Grondal. 

Tlie autlior writes for tlie average reader who would like to know more about the stars and 
the filanets. Her book brings to life the facts of astronomy through picture and storv Illus- 
trated with striking photographs and diagrams —^Formerly $.5.00, Now $1.85 postt>ald. 

17. SNAKES OF THE WORLD-By Raymond L. Ditmars. 

Probahl> tlie most readable, attractive and extensive discussion of the subject yet offered to 
the general reader. It discusses the more tlian 2000 different kinds of snakes. A superb 
collection of illustrations. — Formerly $6 00. Now $2.10 postpaid, 

18. SAILING CRAFT — By Edwin J. Schoettle and Others. 

An authoritative account of sailing craft by experts, (qiapters on boat designing, cstboats, 
racing scows, 15- and 20-foot sneaks. Wee Scots, models and tlie sailing of models, etc. A 
book for eieryoiio who likes boats, sails boats, or owns a bbat.-- Illustrated ■ Fonnerly $12.00 
Now $2.75 postpaid. 

19. MANUFACTURE OF WHISKEY, BRANDY, AND CORDIALS— By Irving 

HirscK LL.B., LL.M. 

A mine of Information on all phases of dl.stilllng all types of liquors, for the expert or 
apprentice distiller- $10.20 postpaid. 

20. THE ADVANCING FRONT OF SCIENCE— By George W. Gray. 

“He sweeps the whole horlzoti of selonce from astronomy and physics and chemistry to 
biology and Its branches." A Scientific Book Club selection. — $3.20 postpaid. 

21. GETTING ACQUAINTED WITH MINERALS— By George Letchworth English. 

Aimed specifically at the amateur collector— how to g«> about collecting, what to do. and 
what not to do, — $2.65 postpaid. 

22. THE MOON WITH THE NAKED EYE AND HELD GLASSES-By C. N. 

Joyner, B. E. 

Chapters of general Interest, an index to lunar features, a large folding map of the moon, 
and 11 five- h> seven-inch photographs of the moon, each faced by a key chart. 1.35 
pages. $3.00 postpaid 
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sunlight, inatead of a line Bpeotrum at ordi- 
narily found in metallic vapor lamps. 

”1 don’t know what its potaibilltiet are,” 
commented Dr. Marden, “but the idea of 
duplicating sunlight it a gorgeout thing to 
dream about and the spectral color distribu- 
tion from blues through white to yellow 
may make the telluriiim vapor lamp ideal 
for certain special applications.” 

Dr. Marden gave tellurium a demonstra- 
tion workout in an inverted U-shaped bulb 
equipped with a reservoir containing inert 
neon gas which is used as a starter. The 
bulb is made of quartz because glass would 
not withstand the tremendous temperatures 
developed in the liquid tellurium and would 
turn black as a result of the chemical action. 

Tungsten wire was used as the external 
connections of the tube, attached at the 
two ends of the ”U” and completely im- 
niersed in the liquid tellurium pools in the 
bottom of the tube. When the lamp burned 
brightest the temperature at the electrodes 
varied between 1300 and 1500 degrees 
Fahrenheit, two-and-a-half times hotter than 
molten lead. 

Heat is one of the most serious problems 
that have to be solved before the tellurium 
vapor lamp can be put to a practical use. 
“It has been found,” Dr. Marden pointed 
out, “that a very higli efficiency will l>e 
possible once we find a container that will 
withstand the chemical action and the heat, 
and slill let the light through. For the pres- 
ent, qiiarlz is the best container we have 
found.” 

Like many developments of the research 
laboratory, the tellurium vapor lamp has 
arrived before the practical demand has 
materialized. But, as Dr. Marden comment- 
ed: “It’s our business to pry into every type 
of discharge we can imagine as a source of 
light.” 

For the time being, the new lamp will re- 
main a laboratory curiosity, but it is an- 
other step forward in man’s search for the 
best light. 


DIRECTORIES 

TVEW YORK CITY’S five alpha- 
^ bedcal phone directories, of 
which more than 1,500,000 copies 
are distributed in the city, would 
fill a book shelf 50 miles long. 


Electro-Plated 

Plastics 

B y a new process of electroplating, de- 
veloped in England, metals may be 
deposited on molded plastic articles to pro- 
dupe decorative or protective effects. Cop- 
per, brass, nickel, chromium, silver, and 
rhodium have been successfully applied. 
The process supplements that of molding the 
plastic around a metal core or skeleton as 
now practiced to give the finished article 
strength greater than that of the plastic 
alone. 

The combination of metals with the many 
colors available in modern plastics places 
at the disposal of the molder and fabricator 
an entire new range of decorative effects. 
With metals varying in color from copper 
and brass to silver and chromium can be 
combined the many colors of clear and trans- 
lucent plastics to give effects heretofore 
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impoMible. The new method permits de- 
positing the selected metal on any desired 
parts of the molded article. 

Aside from decorative possibilities, the 
electroplating of metals suggests the use of 
the new technique as a protection for plas- 
tics under conditions which might otherwise 
destroy them. Alkali resistance is imparted 
by nickel plating and both rhodium and 
chromium resist solutions containing salts 
and some acids. It is thus possible to line 
containers molded of plastics with metals 
which resist corrosive action of their con- 
tents, when that is necessary. 

The new finish permits many articles to 
be made of plastics of light weight which 
hitherto have been die cast. — I). H. K. 


TAXES 

IJ^ORTY cents of the motorist’s 
^ tax dollar is spent on highways, 
25 cents is allocated to local units, 
16 cents is diverted to non-highway 
uses, 14 cents goes for payment on 
debts, 4 cents for collection and 
administration expense, and 1 cent 
for state police. 


Air Conditioning Cuts 
Employee Loss By 
Reducing Sickness 

L OSS of employee’s aerviceft from colds and 
j other respiratory illnesses has been cut 
from an average of 2.2 days to 1.6 days dur- 
ing the past year in the air-conditioned 
offices of Procter and Gamble Company, 
manufacturers of soaps and allied products. 

Tliis company occupies five floors of the 
Gwynne Building, 13-atory Carrier air-con- 
ditioned structure in Cincinnati. The soap 
manufacturers were the first to install air 
conditioning, their success with it leading to 
the complete building installation. 


Luminescent Paint 

N ON-TOXIC, non-flammable luminescent 
paint which contains no radioactive 
material is now on the market. The princi- 
pal constituent is calcium sulfide which, 
when exposed to light, subsequently glows 
in the dark. This paint can be applied to 
metal, glass, cloth, paper, wood, and almost 
any other common material. — D, //. K. 


Electric Eyes 
Protect Human Eyes 

R ealizing the vital part played by ade- 
quate and uniform illumination in any 
work requiring close concentration and 
mental effort, General Electric engineers 
have devised an inexpensive photo-electric 
lighting control that keeps the light in a 
room or building at the proper level for 
satisfactory work. 

Fatigue and poor work because of eye- 
strain can easily be eliminated when suffi- 
cient light is provided. Persons working 
in a room where automatic lighting control 
is Installed are free to go about their work 
without being interrupted or annoyed by 
poor light. When artificial light is needed 
to keep the illumination at a pre-determined • 
level, the lights are turned on automatically. 


SCIENTIFIC AMERICAN 
BUILDING 

24-26 WEST 40TH STREET 

Opposite New York Public Library — Facing Bryant Park 

NEW YORK CITY 

OFFICES 

INDIVIDUAL FLOORS 

Available 

North Light • fresh air • Sunshine 

The maximum in Transportation Facilities. The 
minimum in traffic congestion. The highest type of 
service and tenant occupancy. Rentals have been ad- 
justed to meet the requirements of today. 

Cross & Brown Company 

Agent 

270 Madison Avenue, N.Y.C. CAledonia 5-7000 



Experimenters — Schools — F ield W orkers 

An Accurate Balance at a Price Within the Reach of All 



NEVER BEFORE A BALANCE WITH ALL 
THESE EXCEPTIONAL FEATURES! 

Finest Qmlity — Made of tested materials. 
It.s construction will appeal to laboratories 
desiring the best equipment. The Bakclite 
cup is unaffected by practiciilly any sub- 
stance that can come in contact with it ; 
the tool steel knife edge and agate bearing 
will give long life and accuracy. 

Extreme Sensitivity — Weighs to one deci- 
mal point farther than the usual low- 
priced counter scales and serves nearly 
every laboratory purpose short of precise 
analysis. The capacity of 100 grams is 


Sensitive to 1/100 gram 
Weighs up to 100 grams 
Compact — No loose parts 
Modern^ durable construction 
Small convenient size 
Handsome streamline design 
Now permissible for auxiliary use in 
drug stores (N. Y. C. Serial Bl7.) 

ample for the delicate weighings made in 
the usual course of teaching, organic 
synthesis, experimental work, compound- 
ing, photographic work, etc. 

Compact ~C om'cment — Does not monopo- 
li7c .1 laboratory table. Placed on the desk 
of the busy technical executive, it will 
soon bckume indispensable. 

Its small size makes it possible to carry it 
on inspection and testing trips at a dis- 
tance from the laboratory. It is small 
enough to be carried under the arm or in 
an overcoat. 


Gndustsd in eitbtr the Metric System (gram») or the Apothecary’s System (greins, 
drams and ounces). In ordering, pleese indicate which of these you desire. 

BENNETT BALANCE— $8.00 plus 40c Postage 
Tech Editorial Service, 26 West 40th Street, Neu>York,N.Y, 
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AWhotoShopFull 

•f Tools In Ooo 

For Work on all met- 
als, alloys, bone, res- 
ins, plastics, glass, 
stone, xvood, etc. Thus 
200 different acces- 
sories to grind, drili. 

(Mil. carrc. sand, saw, 
cnRraye,RharpQn, clean, 
polish, etc. Saves hours of tedious 
hand work. PIurh in any socket At' 
or DC, no volts. 

STANDARD MODEL 
A Bturdy little helpmate. Weifchs 1 pouiul 

13.000 rpm $10.70 poitpaid, 3 At - 
ressorles Free. 

DE LUXE MODEL 

Faeteut. moil powerful tool of 
Ita type and weleht, 12 ouncoi 

25.000 r.p.m $18 50 postpaid. 

0 A^'oessories Free. 

GET A DEMONSTRATION 

at your Hardwnro. Department 
or Tool Dealer or order either 
Model on lO-Dny*. Monev-Iiack 
Trial. Catalog Free. 

CRAFTSMAN’S PROJECT BOOK 

Easy working plans for making many Interesting and 
unusual prolects, 25c stamps or coin. 

CliuHe WlMolSMfi.CeJlOl W.MenreeSl..Depl E.CIiiap,in. 



g Send jCatalog 


gDe Luxe_ Model . 


$10.76 Model n IToJcct Book □ Send C.O D 
A'ome. . . 

Addreta 


’T PASS UP THIS 

PORTUNITY 

r ROYAlTorta^ 
VOUR OWNjrERWS] 


0ET A FREE HOME TRIAL 


When enough natural light is available to 
provide lliU ainoimt of ilium in at ion, the 
artificial light is turned of!. 

This desirable control of the lighting in 
a room is accoinplislied by means of a photo- 
rube, or “electric eye,” application. A photo- 
tube is set up so that the natural light 
coming through the windows falls on the 
tube. Any difference in the amount of light 
striking the tube causes a change in the 
amount of current flowing in the tube. This 
current change is amplified by a standard 
radio tube so that it is of sufficient magni- 
tude to operate a relay which in turn oper- 
ates the lights. 


New Letters for Movie 
Titling 

L etters cut from sponge rubber of 
i an inch thick, painted either silver or 
black on their faces, and having an ad- 
he«(ive back which never wears out have 
just been placed on the market for use in 
composing titles for movies or still pictures. 
The letters are deep-cut block letters in 
two sizes — 1 inch and IV 2 inches tall. They 
may be pressed into position on any smooth 
surface, the adhesive gripping firmly. They 
are as easily removed and used again in 
another set-up. 

For titling amateur movies or still photo- 
graphs these letters may be mounted on 
translucent glass panels to give interesting 
effects with back lighting, or may be side- 
lighted to give an exceptionally strong re- 
lief effect. These Spell-O-Tex letters are 
made by Besbee Products Corporation and 
distributed through most of the leading pho- 
tographic supply houses. 


Stainless Steel 


ARISTO 

Induatrial 

Timers 



Accurate, highest 
(luality, 7-JewelM. 

Antl-magnetlc. Used In factory time studies. 
One revolution of 100 divisions in l-mlnute. 
One of our many Industrial timers. List 
$10.00, special 



Highest quality, ir>-jewel8. Dressy — stainless steel 
case. Perfect timepiece; Chronograph features for 
laboratory, factory, aviation, sports. Hundreds of 
other uses. “Time out" but- ^ 

ton. List, $38.00, special ONLY 

3ent postpaid, check or money order, or send 
for caUloR UntfarctiHett Repair Hcrvice on alt 
makes. Mmiey Back If not sathOed in 10 days. 

ARISTO IMPORT CO.. InCe 

630 Fifth Avsnus, New York City 


for ovory mombor of your family. Without risking 
a single penny— -prove that the students in your 
family can write faster — get higher marks! Prove 
that you can set your ideas and reports down on 

P aper in a modern mannci>— make more money. 

tove that Mother can take care of her eocial 
correspondence easier — help everyone. 

SEC what a latest model, factory-now Royal 
Portable can do for you — for everyone in your 
family. Then own it on your own terma— >cash, 
or only a few cents a day including carrying 
charges. Mail the coupon today! 



ACT NOW! 


No extra cost! Handsome, durable. FERFFI 
all-weather, triple-convertible CAR- rEftE.* 
RYINQ CASE. FREE I Royal’s IN- ■ 

STANT TYPING CHART. Latest invention— it 
shows you, at a glance, how to type right. 

Get up-to-the-minute facts I 
Mail the coupon today. See for 

S ourself how Royal's standard, full-sised key- 
oard, Touch Control, Finger Comfort Keys, 
Centralised Controls and many other office type- 
writer features help make typing easier. See why 
more and more families are Royal owners. 

■ COUPON TODAY 

f ROYAt TYPBWmiTJ* OOMPANT. lat. T 

I 0«tNUtinMit a Park Avanuo. New York, NY. I 

i!’" ^ own— /or «nly a /«u< ertilo a J.y — a | 

iniKl«| KoyM PorUblir— with free Carrying Cam and inutant ! 

I Typing Chari, I 

_ 1 now own a — Typewritar. Sorial No j * 

I ToU me how much you will ullow on it uh C AHU allowaiu n on a Koyal | 
PoruMe. I 

I COg. jstau^ j 


Health Bath 

S tainless steel is filling another need 
in medical equipment — this time for the 
cabinets of electric steam vapor baths, used 
in the treatment of human ailments requir- 
ing moist or dry heat. Applications of ateara 



Health baths arc given in a reclin- 
ing position in this new cabinet 


vapor, including oil, menthol and sulfur 
mixtures, may be given to patients while 
they are in a reclining position. 

The new cabinet is manufactured by the 
Electric Hotpack Company, Inc, Twenty- 
two-gage Armeo 18-8 stainless steel, manu- 
factured by The American Rolling Mill 
Company, is used for the entire covering. 
During two years of experiments, it was 
found that stainless steel was the only metal 
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'> The Apex Slkle Role 



MMM MW* aw* e...wiwiit.fi,. 

I I I I I SN40 Smit Maktrt $inet t»t* 


Experimeatal and Model Work 


Fine Xnstrumonts and Fine llacbloery 
Inventlona Developed 
Special Tools. Dies. Gear Cutting, Etc. 

HENRY ZUHR, Ino., 187 Lafayatts 8t., N. Y. 0. 


Eitablifhed 1853 

Com Exchange 
Bank 

Trust Company 

13 WIUIAM STREET 

and 

73 Branchal located in 
Greater New York 

Mambar of the Fadaral Dapoilt Ifatiranea 
Cerporaflon 
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PAMCRO 

A N#w ond Improved 

REFLECTING SURFACE 

l^ticto Mirrors, mtde by depositing an aluminum 
ailnf m a bigh«vacuum evaporation chamber 
iatlogr And process patented), nave these advan- 
tage: MgliM known RoflMtlon CeoHkkints, 
incloding ultra*violet region; practically Untom. 
lalMblA under ordinary acmospberic conditions; 
most Dur^klo of the surfacing-metals, therelore 
ideal At An unprotected first surface. 

Ptnero has proved superior for: telescope, galvan- 
ometer, ophthalmic, etc., mirrors ; semi-transparent 
(beam-splitter) mirrors tor color cameras: projec- 
tor and light reflectors of all types* and all re- 
fleaing surfaces — **fitsc*’ or * ‘second . 

Pancfo is now obtsinable at prices comparable to 
other quality mirrora which do not possess the 
combing advantages of Pancro. 

For FREE copy of descriptive booklet, prices and 
complete information, WRITE — 

PANCRO MIRRORS, INC. 

Dept. A 30 Glendale, Calif. 


POCKET SLIDE RULE 



4^ 






) With A-1)'0-D Htnles Multipllei. d1- 
videit. Hnuaren, tak<M nquuro mot. finds 
rlrrurarm*ni't* and area of rlicles. 6 Inetu's 
lone— (bln rtNutructloii NO WOOD OK C1C1.L.I - 
liOID Fits In Tpst pocket. Sand tl In cash, inone.v 
order or rturk ($1 25 Canada and forelan countries) and re- 
ceive slide rule with genuine IcMlher case and instiuetloni 



Bax A-8 
15 E. 26th St. 


MANHEIM COMPANY. Ina, 

Naw York. N. Y. 


ARMY-NAVY Bargains , 

Haversackb $ .75 Cart, belt $ .00 ! 

l^eliete-tKilo $1 50 Flint pittUd $6 95 | 

Ann) saddle $9.85 (' H Hunting knife $1.25 | 

Hprltmnold rifle 50/70 $3.50 i 


that met all of the requirements for this new 
produL’t. 

Special features included in the new type 
of cabinet are thermostat ie heat control, 
automatic water control, automatic hteam 
control, hiiilt-in showers for hot and cold 
water, and infra-red ray units. 

The muehine is used for artificial fever, 
pneumonia, high colonic irrigations, flesh 
reducing, neiiritiH, rheumatism, infantile 
paralysis, asthma, high and low blood pres- 
sures, sprains, fractures, breaks, and general 
health baths. 


Pocket Letter Scales 

I T is always embarrassing to mail letters 
or packets and have the recipient pay 
additional postage merely because we guess- 
ed the weight. Manufarturers of new pocket 



Convenience in letter weighing 


New 10.^K catalog, 286 pages of pistols, artiioi. 
guns, daggers, etc., mailed for 50 cents Special cir- 
cular for 3c stamp. Kstabllshed 1K0.5. 

FRANCIS BANNERMAN SONS 501 Broadway. N.Y.C. 



GEARS 

In Stook— Immidloti Dolivery 

■prr.d rwluMn, ■prook«l«. thriMt 
hMiriaR* Sciiai* ofluiAInca, iiull«ty» ftr a 
oonipItO* lino boMflM Inour C hioMru*t<K<k . 

( '«n nlfn onapcflUl any ^luU 

fi«nd u, your biu* print* nnd luvjulrl** 

Writs ftr Catalos No. 20 

CHICAGO GEAR WORKS 
7II-773 W. lackMs Blvd.. CHICAGO. HI. 
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tMComp0m*Tto MrrpatkCctm 


lELP FOR INVENTORS! 

MllUool havo boon mado from tdooi proporly d«- 
v«lop«d and protootsd. Head u« a rough akatoh or 
oiodol of four Inrantlon ond we will submit trom- 
pl«M report baeked by thirty yeor«' experience. 
ConfldentUl wervice; hunk references fnriiUhcd. 
Motleni euulpment. We olso manufooture inven- 
tloni In «ny qiiantltleH ot law cost. Free booklet 
**BfaklnB Inventions Par" lent on request. 

CREBCENTTOOL COMPANY. Dspt.H,CtnelRflall.O. 


1 SELL PATENTS | 

If you wish to add New Products to your linc,| 
|cr have a good Patent to sell, write me — ; 

CHARLES A. SCOTT 

1990 

IFF! $A Qa tAGB Ava. Raubester, N. V* 


Kcales had this in mind in developing this 
handy little device in a size that busy execu* 
livt‘s, salesmen, and travelers can carry in 
their vest pockets. These scales, developed 
by the Aulupoint Company and called Pos- 
talett, will weigh letters or packages from 
half ounce to half pound. The accompanying 
illustration indicates that it is as simple to 
use as is the fisherman’s spring balance. 


Elements Beyond 

No. 92 

I F you look in any chemistry text book that 
is not just fresh off the presses, you will 
find a table of the chemical elements that 
ends at uranium, number 92. That is the way 
the chemical elements, building stones of 
everything around us, were first arranged 
back in 1871 by Mendeleeff, the Russian, 
and Meyer, the German, to form the periodic 
table. 

There was no place for elements heavier 
than uranium, the 92nd. Yet science has dis- 
covered not one but at least four such “irans- 
uranic” elements. Little wonder they were 
not discovered earlier, for the -discovery was 
dependent upon creating them first and this 
was done only through the use of the neu- 
trons, discovered in 1932, to produce arti- 
ficial or induced radioactivity, a possibility 
first realized only as recently as 1934. 

Prof. Enrico Fermi of Rome was the first 
to make one of these super-heavy elements 
by bombarding uranium with neutrons. Ura- 
nium is the radioactive parent of a whole 
family of lesser elemqpts and its fame 
comes from its natural and constant disinte- 
gration. But under neutron bombardment, 
occasionally one or more of the neutrons 



lbs., and cruisas i bouts 

le fiuT Utstally 

with bis«value 

features iocludiiig 
famed Hooded Power 
— Evinrude Co-Pilot 
>- Underwater Silenc- 
ing. Starts huitmtiyl 
spins into aaion 
with a flick of the 
starting cord. Costs 
less than 3^ on hour to 
'' operate. Send lor catalog t 
ILTO PAL only $37*80 


at twice the speed of 

oars. Elto ACXTsir.SO 
— tbo husky Hondl- 
twln. only $67.60. Koob 
on outHtondlns value t 
Address EVlNllTrDK 
MOTORS, 0484 N. 
27th SL Mllwauket^ 
Priui F. 0 , a. Ftettry 


EVINRUDE OUTBOARD MOTORS 


INDUSTRIAL COURSES 

Evening courses for non -technical busi- 
ness men in Paints, Rc.sins, Metals and 
Alloys, Industrial Inorganic and Organic 
Processes, one evening per week each in 
Philadelphia. Classes in New York and 
Wilmington after I'ebruary LSth. 
Btementihy and advanced courses by mail, 
Francis Wm. Brown, Pii.D., Director 

INDUSTRIAL CONSULTANTS 

3404-fi Baring St. Pfailodelpliia, Pa. 


THE HANDIEST i 
POCKET KNIFE | 
EVER DESIGNED/ " 


• Neal, handy, iieeful and durahia 
...Braii frama, bnavily ehromliini 
..Blade of Bnost rater final. 


cSmatl . . . fftacticall 

Oraeaful detltn, llBhl welfhl; Bna f 
enaufh to wear nn yoar •llvor* 
•old or plaHnwin chain. 

"^Iitee llatlei IK one I 

Incianily opannd or dnend 
^ wHh aan hand, Nn hmknn 
llngnmnllf. 
ijlndn Inekf 
daiily In any 
nnn nf I Inntihf 
. . . rnnily thmn 
hlndnt In nnn. 

GUARANtilD TO PilAil 

THEVHM$Ty*cK rroM^Ohln" 

CncloMMl <• Sl.OO for sOurUtirBeMt Knits. 

If 1 sm not onUrsly snUsSod, 1 msy rotom 
it nmt my 91.00 will bs tsfunisd. (Ohio 
orrisrs odd 8e for snloo tnx.) This oEsr 
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Monaster^ 
Secrets 

... THE FORBIDDEN 
KNOWLEDGE OF TIBET | 

What atnmge Gocrett of nature are 
loekad within the mountain fast* 
noBa of Tibet? What control over 
the Ibroea of the Univerte do theee 
cloiatercd aaget exerciBc? For ccn- 
turiet the world haa sought to know 
the lource of their power — to learn 
moBtwy and thBtrfacuky 

for ooorcoming prothma with which 
the maBBCB of m a nkin d still 
struggle. Have they sel- 
fishly deprived humanity 
of these rare teachings? 

WRITE FOR THIS 
FREE ROOK 
Like the streams that 
trickle from the Him- 
alayan heights to the 
plateaus below , the 
graatiruifu of these 
brotherhoods have 
descended through the 
"^et. One of the preserv- 
ers of this wisdom of the 
sages is the Roskrucian 
Brotherhood (not a re- 
ligious organisation). They 
you to write today for 
their FRBB S^ed Book* 
erith its amaaing revela- 
tions about these mys- 
teries of life. Address: 

Scribe C.N.O. 

I Jbe ROMCluaANS 

AMoae 

SonJofSfCollf. 

U.S.A. 


NEW AtnroMATlC ADDER, $3.75 

Uskei sddlns sssy lt’« socursts. 
quirk, dursble snd easily operated 
CapocUy 8 roluiana. Have time, brain 
work and errors. 89,000 pleased 
owners. Fully suaranteod l*rlor 
7.9 dellrored, AgentB wanted 
4 cs.. Dsst. 14. asx aoa* aHsans.ca m is m is 



^Don't-Snore** 

Device for aaorers and mouth-brsathars. $1.00 
paid. Satisfaction or money back. 

N. THAXLY Co.* Washington* D. C. 


# 8pe8trMa 
Teleaeeas 

StrobMesj 
Eleetrie I 

Ms|ie R( 


SpeetTMespe and book of 129 npsfimenta I2.B0 
Teleaeeas clearly showing moon craters 
Strobeeeese witli motor, neon lamp and boiA 
Eleetrie Fun book, 200 atuntn with UO rolta 
Ms|ie Red glown in six colors In the dark 

Her atoms explotle 

48 W St. Camabsll. Csllf. 


maaiv nvu niuwt 

Salntksrlieope : 
Cuttint A. gene 



Wollenesk Optiesl Co.. 881 Hudson Aveniia^ Roeheater. N Y 


WOLLEN^AK 


Sticks, in effect, in the heart of the uranium 
atom. The uranium is transmuted into a 
heavier element. I 

All of the newly-made elements are very I 
short-lived. They break down radioactively, 1 
hut they disintegrate much faster than ra- | 
dium. Half of the quantity is changed (what 
the physicist calls the half-life period) in 16 
minutes for the most fleeting to three days 
for the most stable. 

With such short lives, it is little wonder 
that the elements beyond 92 do not exist 
naturally. When the earth was very young ; 
and freshly carved from the sun, it may 
have had these elements which have long 
since disintegrated . — Science Service. 


“Hollow-Air” Atomizer 
Head 

T oday more and more paint and enamel- 
ing jobs are being done with spray guns. 
There are, however, some synthetic enamels, 
lacquers, and paints which are very difficult 
to atomize and yet must be applied with a 
uniform width and smoothness in order to 
avoid sagging and “orange peeling.** 

A new atomizer head which has two im- 
pinging jets of “hollow air** instead of the 
solid jets lieretofore used in paint spray 



How the new atomizer works 


guns, is said to be capable of atomizing the 
more difficult materials and to prevent the 
defects so common with ordinary spray 
guns. This new device, made by the Alex- 
ander Milburn Company, operates with the 
usual air pressure and siphon or force feed. 
The jet of liquid blown from a central orifice 
passes between and is atomized by two 
rotating jets of air which face each other 
from opposite sides of the central orifice. It 
is said to enable the operator to apply syn- 
thetic paints with a fan spray of uniform 
width, without splitting, giving good atom- 
ization between extremely wide limits. 
Working with the gun at the normal dis- 
tance of six to ten inches from the work, 
satisfactory spray widths of 18 inches or 
more are obtained. 


Radio Waves Kill 
Insect Pests 

H aving recently received from an 
Italian Government bureau request for 
further information on the article carrying 
the above title which was published in our 
May, 1933, issue we asked the author of 
that article, Mr, J. H. Davis, of tlie Balti- 
more and Ohio Railroad Company, the pres- 
ent status of the work in this field. It will 
be recalled that the article pointed out that 
considerable success had been achieved in 
the destruction of all insect life and insect 
eggs in shipments of grain by subjecting the 
grain to short wavelengths. Mr. Davis has 
answered, in part, as follows: 

“Since the publication of my article in 



Write -SPEAK* Read 

ANOTHER LANQUAGE 

Give yourself the most precious gift 
of all— a NEW LANGUAGE-^r 
endow a dear one with the ability 
to speak, read and understand 

FRENCH • GERMAN 
ITALIAN • SPANISH 

or any of the 23 languages offered by 
the Linguaphone Institute. 

Tho quick, easy way to acquire native 
accent and perfect fluency at Homo 
under the greatest language masters. 
Linguaphone Courses are used by Amer- 
ica's foremost actors, singers, writers, 
teachers and thousands of the public. 

Send for FREE Booklet 

LINGUAPHONE INSTITUTE 
20 Rockefeller Center New York City 
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Used Car Secrets Revealed 
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2.9c to AUTOMOBILE RESEARCH BUREAU. Dept. I-D. 
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STEREO-MIRROR 

Art and Beauty Aid 

The modern NON-CONCAVE, fsultleii magnifying 
mirror. ThU BCIKNTIFIC HIRROB gives a brilliant 
and uniformly enlarged Image of every picture or 
photograph, with an astounding peripectlve. Pictures 
and photographs ran be thoroughly studied, under- 
itooil and enjoyed — they appear almost life-like 

A proclous adjunct to ladies' dressing set^ Ladies 
call it' Dt^auty Mirror I 

Price $2.20 (for a short time) 

Send for literature 
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At the TOP OF THE POCONOS 

Here’s golf at its best . . . 1800 ft. high 
in the famed Pocono Mountains. Sporty 
terrain, magnificent vistas, play from 
May to November, At the mo<lcrn Inn 
you’ll find congenial surroundings — ^best 
of food-complete hotel service. Full en- 
tertainment program — tennis — riding — 
bathing — boating. Write today for illus- 
trated booklet to 

Herman V. V eager ^ General Manager 

POCONO MANOR PENNSYLVANIA 

N. Y. OFFICE: 522 FIFTH AVE. VAN. 3-7200 


Independent and Unbiased 

INSURANCE SURVEYS 
AND ANALYSES 

Unaffiliated and confidential 
audits of entire set-ups, as- 
suring coverage needed at 
lowest cost, by a business and 
engineering synopsis 

L. S. Treadwell & Co., inc, 

INSURANCE ENGINEERS 
1 16 JOHN 8TREKT NEW YORK 


Pubating Current 
Impedance 

A resistance 6 and an inductive 
reactance i4 give an alternating 
current impedance of : 

6 + i4 

and a direct current impedance 
of: 

6 -h (i4) X 0 6 

The impedance for a pulsating 
current formed of the alternating 
and direct currents will be : 

(6 + i4) & 6 == 6 + i2 4- j2 

ARITHMEIIC OF THE 
ALTERNATING 

hr ROBBRT A. PHILIP 
Price Three Dolkn 

THE MONOGRAPHIC PRESS 

106 W«shifi9ton Street. Pelrhaven. Man. 


Scientific American, we have continued our 
research work with special reference to the 
study of the effects on many kinds of seed 
irradiated by high-powered short radio 
waves and have found that under proper 
exposure as to field strength and wavelength, 
seeds so irradiated show enhanced germina- 
tion, growth, and yield properties. 

“In the case of wheat seeds with which 
one of the leading universities has been 
experimenting for about 44 years, the in- 
creased yield compared to the control sam- 
ples showed an 8.5 percent increase where 
exposed to 42 megacycles and a field 
strength of about 2000 volts per lineal inch 
for a period of eight to ten seconds.” 


Bendable Tire Valve 

A new valve for motor-car inner lubes 
may be single bent to any desired angle 
to fit any type of automobile wheel. The 
valve insert is made of special metal tubing 
that will always assure correct hand bend- 



A versatile tire valve 


ing and will not close the air passage. The 
base of the valve is prepared for vulcaniza- 
tion to the tube and it may be bent before 
or after it has been applied. This item, de- 
veloped by A. Schrader’s Son, offers a big 
advantage to dealers, eliminating the neces- 
sity of stocking several styles of angle valves. 

Spray Drying Produces 
Tiny Bubbles of Milk, 

Eggs, or Soap 

T he new methods of spray drying, which 
are used for milk, eggs, soap, potato 
flour, or blood, were described recently at 
the 4th Chemical Engineering Symposium 
held at Pennsylvania University. 

If you have ever used any of these dried 
products, you may have noticed that they 
may come in the form of tiny, solid bubbles 
which are light and hollow. It is spray dry- 
ing which produces this unusual form. Addi- 
tional solubility attained when one wants to 
put the dried product hack into an edible 
or usable form is a merit of the method. 

Ben B. Fogler and Robert V. Kleinschmidt 
of Arthur D. Little, Inc., described new tech- 
niques. It takes only from 15 to 30 seconds 
for little liquid bubbles of the material to 
be dried into solid spheres, they indicated. 
Great towers, sometimes two stories high, 
are employed. The sprayed solution comes 
in the top of the tower and drops by gravity 
during the drying . — Science Service. 



This Way Up — 

With a Sedgwick Electric Elevator in your home 
your guesti, too, need not climb stairs. Just step 
in the csr, push the button and enjoy a short, 
smooth ride without a Dreath-taking climb. * . . 
Practically effortless hand operated elevators 
also for those who prefer individual convenience 
at minimum cost. . . . And the Sedgwick Stair- 
Travtlor illustrated below. Endorsed by physi- 
cians for patients who cannot or should not climb 
stairs. Our 4S yesr experience assures your com- 
plete satisfaction. SEDGWICK MACHINE 
WORKS, 155 West ISth St., New York. 
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I F you have an invention — or an idea for one — 
you should read our Free Books. They tell 
how the patent laws protect you. Why >oiir in- 
vention needs protection. What a registered 
patent attorney can do for you. How to make 
your sketch and description (we send you a free 
Form). Our books also tell how some inventors 
have seciircfl financial assistance. 
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LET THE 

High Grade Miniature 

CANDID 

MIDGET 

Take Your 
SNAPSHOTS 


Natural Colors 

(Film Transparencies) 


Candidly, in cameras, ,it s the 
Candid Midget. Compact, ac- 
curate, thoroughly dependable 

Load the Candid Midget with 
Dufaycolor film or regular black 
and white 3 5 -mm film ; no matter 
which, you may count on the ex- 
cellent results that have made 
this little camera famous 

Equipped with an F4.5 Anastig- 
mat Lens in a focusing mount 
fitted in a Prontor shutter . . . 
with speeds up to 1/1 7 5th part of 
a second Measures 4^x2 <>4x2 
inches, takes pictures 1 x IH- 


$ 26-50 


TRADE IN ' 
YOUR OLD 
CAMERA 


Eveready Cate $4./ 

12 ExpoMUte 
Duixy color Film $1.50 
Free Developing 

Mail Orders Filled. 
Write Dept. S A C. 


CAMERA ANGLES 

Condneud by JACOB DESCHIN 


Exercise in Lighting 

T he problem consitts in illuminating a 
still life comprising three pieces of 
glazed earthenware — two “glasses” and a 
carafe. Among the difficulties to be over- 
come are the facts that the body of the 
carafe is* very rounded and has a relatively 
small base, the glaze introduces the problem 
of reflections, and the proximity of one of 
the glasses to the carafe as well as the ro- 
tundity of the latter necessitates a lighting 
scheme that will result in a minimum of 
shadow areas. 

Because we want tonality, we start with 
a single light shot at an angle, as in Figure 
1. But we find this unsatisfactory and at 
once abandon the angle altogether. So we 
make another lighting start, this time from 
overhead (Figure 2). The result is vastly 
improved; we are particularly attracted by 
the interesting surface appearance of the 
glasses. The shadows must, of course, be 
“filled” in and other illumination brought 
in to model the roundness of the subjects. 
Being in an experimental mood, we tem- 
porarily suspend this scheme and try some- 
thing else. 

In Figure 3, wc finally employ two illumi- 
nants, this being inevitable from the nature 
of the subject. One is placed directly in 


Figure 2 



Figure 3 



Figure 2 


Figure 4 

front, that is, alongside the camera, the 
other is directed from the side of the sub- 
jedt downward at a 45-degree angle in re- 
lation to the base of the set-up. Shadows 
are filled in, everything is lighted, but depth 
and roundness are lacking and pictorial in- 
terest i.s low. By substituting the top light 
(Figure 2) for the frontal light, we find that 
at last we are getting somewhere. 

Thus, in Figure 4 we have what we be- 
lieve might be the basis for the final picture. 
The only thing left to do to complete the 
job is to light the shadows. But wc must do 
so without endangering the tonal range of 
the subject-matter. A third illuminant, or 
reflecting surface, is found necessary, but 
It must be carefully controlled and directed. 
It should, as nearly as possible, permit the 
retention of the interesting surfaces on the 
glasses that pleased us so much in Figure 2. 

However, the use of three lights intro- 
duces grave difficulties, so we tty again to 
get the proper result through the use of 
only two lighu. We are loath to abandon 
the top light. Is not there something that 
can be done to make this light provide bet- 
ter illumination? We leave the top light 
where it is, but move the set-up closer to 
the background, thus bringing the top light 
a little distance forward of the subject in- 
stead of directly overhead* The glaasea lose 
a bit of their attraction under the acheme 
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Figure 5 


illustrated in Figure 2, but the carafe is bel- 
ter lighted. This is compromise Number 1. 

It now appears that if we are to use only 
one other light, this must come from the 
front. Recalling the results obtained with a 
frontal lighting in Figure 3, we know we 
have a job ahead. First, we employ a weaker 
light than that used in Figure 3; also, we 
set the light back a little. But the light 
reaches the glasses as well as the carafe, 
and this is not what wc want. So we “blink” 
the left half of the light to prevent the full 
strength of the light from reaching the 
glasses. This is compromise Number 2. 

A third compromise was included in the 
enlargement of the negative, namely, a little 
dodging at the two ends of the carafe base. 
This was necessary because the light natu- 
rally did not reach these points in an in- 
tensity strong enough to survive the print- 
ing time required for correctly rendering 
the tones of the negative. 

Thus, by a series of try-il-and-see light- 
ings, we finally achieve a picture (Figure 
5) that we believe is a fairly correct ren- 
dering of the subject-matter photographed. 
If we have had to make a compromise here 
and there, it is only because light, after all, 
will not do everything. 


The Leica Camera Gun 

S HOOTING pictures at long range is fa 
cilitated for the sportsman, naturalist, 
and news cameraman by the recently intro- 
duced Leica Gun, which includes the Leiiz 
2(X) mm Telyt lens mounted on a Leica 
camera and the whole supported by a gun 
stock which takes the place of a tripod. A 
telescopic sight is incorporated for focusing 
on the ground glass of the mirror reflex 
housing, focusing being done by mean'^ of 
the lens barrel. The image is corrected hori- 
zontally and vertically by a second mirror 
and is thence led back to the eye by way of 
the telescopic sight so that it is right side 
up and correct as to right and left, 


The Leira Gun is a rapid action pun ^ 
reason of the pistol grip and the two trig* 
gers, the latter being arranged in a natural 
position for the fingers. The forward trigger 
releases the shutter, dius making the ex- 
posure, while the rear trigger, which is con- 
nected to the camera take-up by means of a 
rachet, winds the shutter and brings a fresh 
section of film into place. The complete gun 
weighs pounds, assuring steadiness when 
held at shoulder level. 


Theme Competition 

S TARTING this month and continuing un- 
til further notice, this department offers 
Its readers an opportunity to win prizes by 
competing in a fascinating phase of the art 
of photography. Each month there will be 
given a definite assignment in interpretive 
photography, to be fulfilled according to 
each individual photographer’s own imagina- 
tion or artistic ability. Prints submitted in 
these monthly competitions will be judged 
<»n the interpretation of a theme, as well as 
on pictorial appeal and technical excellence. 
Each month two cash prizes — $10 for the 
first prize and $5 for second prize — will be 
awarded, and there will be two honorable 
mentions, each to be a year’s new or exten- 
sion subscription to Scientific American. 

Tlic simple rules of the contest arc as fol- 
lows: (1) All prints submitted must be 
mounted, the over-all size of the mounting 
not to exceed 11 by 14 inches. Prints may 
be any size from 3% by 4^/4 inches up to the 
maximum area of the mount. (2) Not more 
than one print may be submitted by each 
contestant, it being left up to him to judge 
his own work, and to select the one which, 
in his opinion, best portrays the theme of 
the assignment, (3) Prints may be forwarded 
by any means desired but each must be ac- 
companied by the required return postage. 
(4) No names or titles are to be placed on 
the face of the photograph; on the back of 
the mounting must be given the contestant’s 
name and address, together with the name 
of the camera and of the film employed. (5) 
The competition will be judged by the con- 
ductor of this column and the editorial staff 
of Scientific American. The decision of the 
judges will be final. In case of a tie for any 
prize, duplicate prizes will be awarded to 
the tying contestants. Prize-winning photo- 
graphs will become the properly of Scien- 
tific American to be used in any manner at 
the discretion of the publisher. (6) No en- 
tries will be considered from professional 
photographers. (7) Prints may be black- 
and-white or toned ; no color prints will be 
considered. (8) All entries in the first Scien- 
tific American Theme Competition (April, 
1938) must be in the hands of the judges 
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The Complete 

Camera for 
Scientific 
Pictures... 

ZYaxVA Revolving Back 


Here In one raiuera la everythlriK you need to make 
BcleiitlOe jiletures anywhere, any time. Its double 
extenaion bellowa affords one-to-one copying— with 
short focal length lenses, almost two-to-one dliect 
rnagnihcallon. With <‘oupled lange finder >ou focus 
quickly and accurately and Its tdiotofiash syiicliro- 
nlzer uUoms plcture-maklnK at night or in deep 
shade Horizontal or vertical subjects are pictured 
with equal facility bv means of Its revolving back. 
Soe this versatile Speed Graphic at your dealer’s. 
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Become an expert 

photographer 
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make you an expert in Commercial. Neoc, Portrait, Adver- 
tlalng. Candid or Motion Picture pltotouiHnln PorHonal At- 
tendaru'c and Honic Htudv etnirses Free booklet. 

NEW YORK INSTITUTE OF PHOTOGRAPHY 
ID Welt S3 St. (Dept 134) New York City 
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FOTO-TAINER 

in your liome? You may not know it, 
hut you need one. So easy to arrange 
and keep pictures. So easy to show 
them to all your friends at the same 
time, 

Pafts the picture, NOT the Album. 
Beautifully made, each sewn pocket 
holds 12 prints up to 4 x 6" — ^loose-leaf. 
Send for two days’ inspection. 
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by May 1, 1938. The results will be an- 
nounced in our issue dated July 1938, (9) 
This competition is open to all amateur 
photographers who are not in the employ ol 
.Scientific American. 

APRIL COMPETITION THEME* «*REPOSE** 

The assignment for the first competition 
is “Repose.” In this case, the interpretation 
of the theme might involve the placid sur- 
face of a lake at sunset, a bather at ease on 
the beach, a dog or cat curled up in a 
corner, hands in a relaxed pose, a child 
asleep in its high-chair, or 101 other things 
that the active mind of the resourceful pho- 
tographer will suggest. These hints are 
thrown out at random and are not neces- 
sarily to be considered as definite sugges- 
tions. 

Address all entries: “Repose” Competi- 
tion, Photograph Editor. Scientific Ameri- 
can, 24 West ^)th Street, New York, N. Y. 

Here is something well worth shooting at, 
both to test your sense of photographic in- 
terpretation in competition with others, and 
because of the prizes involved. Go to it! 

Watch for the second assignment next 
month. 


Water “Motor” Revolves 
Reel 

C ONTINUOUS replenishment of the 
fresh-water supply in washing miniature 
negative strips in a developing tank is pro- 
vided by the method illustrated here. The 
water is sent in a long stream through a 
length ol rubber tubing suitably poised to 



For better washing of films 

reach the opened lank at the required angle, 
'file tank ih *40 placed that the “point of im- 
part” between water and tank is along the 
edge of the tank, rather than against the 
reel itself. When thus arranged, the force 
of the stream of water not only assures a 
continuous change but at the same time re- 
volve'- the reel, resulting in a more thorough 
washing within a relatively shorter time 
than would he required without this cease- 
less agitation. 


Rolleiflex Contest 

A TOTAL of 450 dollars in 31 cash prizes 
is to be awarded for entries in the Third 
Rol lei cord -Rolleiflex Salon to he held May 
2 to 8 at Rockefeller Center, New York 
City, under the sponsorship of Burleigh 
Rrooki, Inc. Last day for receiving entries 
is April 16. Any United Slates resident using 
the Rolleicord, Rolleiflex, Heidoscope, or 
Rolleidoscope cameras may submit up to a 
total of four prints. The salon is to be di- 
vided into two groups: Pictorial and News 
and Technical. First prize in each group is 
75 dollars. Rules provide that prints must be 
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SlINO 

with 

SAFITY-LOCK 
for all 
MINIATIIRI8 

The “Speedy" 
is vour best pro- 
urtlon Agalnat 

iK'cidetits and tlicft. It is the quickest means of 
brlnKlng your minlaturo into use. Attach It to 
tile ciimera, slip the chain over your wrist and 
it’s ready for use. In a few minutes you’U get 
the knack of swlnalng tlio camera from the “at 
ease" to “ready" position. Hand nmde,^^ 
chromium plated, won’t rust or tarnish *A*UU 

Send Coupon Today 


HENRY HERBERT 

483 Fifth Avenue, New York City 

KnclO'ied flml liuck (inoupy Onlort fur $2 00 for 
’ fippt'dy’’ Hlinv nhhh xm MKru* to gi>nd me post- 
pa id If I nut not Haiiiitled, you must return my 
money prompt 1> 


Name 

Address 

City 


HENRY HERBERT 

483 FIFTH AVENUE NEW YORK CITY 


ADJUSTABLE Kl I V 95 
ROLL FILM TANK O N LY 

Completely adjustable to all roll film 
from full six ft. of .35 mm. up to and 
including 116. Bakelitc construction. 
Send for FREE circular NOW! 

MARKS A FULLER. INC. 

DEPT. tF-14 ROCHESTER. N. Y., U. S. A. 


ISeS 


Si>ien(lld opnortunitW. l^lHir* hi 
■iiaio time. Ke.v plau No provioue 
tiomind, oorumon Mshool 
Mlucetion Soud (or tn» 

booklet, "Opportiinkiwi In l^otncm- 
ph>", peril- ‘ ^ * 

Amwrtcan : 


ssot MIehlfdk Av^ToilcMe, 


A CATS EYE 

for all who make enlaraemante 


WiUi the SEE- 
SHARP you can 
s('c those dim 
images like n cat 
in the dark . . . 
and get sharpest 
focus on your en- 
largements. 


Only $2. on absolute money-back 
guarantee, or iIj rough your dealer. 
Descriptive h'aflet on request. 

R. P. CARGILLS 

lia Libwty Strstt N«w Yoik, N. Y. 
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FLAI 7 BEL 

RAN«E NNOER 


ROLLOP 




THE ALL-ROUND CAMERA 
FOR YEAR-ROUND WORK 

With Anticomar f/2.8 lens automatically 
coupled to built-in Telemeter range finder 
Picture size 1^'' x 2j4" allows 16 ex- 
posures to the roll on regular 2^4” ^ ‘^54" 
rollfilm 

Rapid Compur Shutter ^ ^ ^ 

to l/400th second $Q^00 

Automatic film counter 

SenJ for Booklet S» A* R. 

PHOTO UTILITIES, INC. 

10 w«it 33rd St. New York, N. Y. 


JTAKE PKTUREI, 

j for Pleasure 8 Profit 

u 



M « MMMWi •Kp«rf . TWIMII 

insli* fHs« wliminf fkfiirM. 

larfiiif. S«N4fMPtkitbitfrM 
of comoroc, sopsliot. 


BliRKt Cr JAMES, Inr 

( W n :it r t.MIC. At’iO ILl 


-IfiZ/Ul id tW (JVUl- 




at least 7 by 7 inches, mounted in such a 
way that the overall size does not exceed 
16 by 20 inches; name and address, ex- 
posure and printing data must be pasted or 
written on back of each mount and return 
postage must be enclosed. The judges will 
i)e: Adolf Fassbender, F.R.P.S., Margaret 
Bourke-White, and Herbert C. McKay, 
F.R.P.S. 

New Super Ikonta B 

R ange finder and view finder are com- 
bined in a single large finder, per- 
mitting finding and focusing in a single 
operation, a feature borrowed from the Con- 
tax, in the new model of the Super Ikonta 
B, recently announced by Carl Zeiss, Inc. 

The Super Ikonta B ti^es eleven by 
2^-inch pictures on 120 or B-2 rollfilm, is 



fINI OMIN WORK 

• Ultra line fraiu 

• Coraplata g ra d ati on 

• Ho lorn In omglsion apood 

• Manirattra tAtedmw dotaU 

• I no oUont lor ondor onpoa u rao 


• l ao n o ra laa h 3R aa. daootopo 


M #g. iiuHl# $1.10 


f I N K O ■> i: i I F V 1 C O ^ ' 
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Range- and view-finder are combined 

equipped with the popular Zeiss Tessar 
F:2.8 lens in a Compur Rapid shutter with 
speeds up to l/400th second, delayed action 
device, exposure counter, device for prevent- 
ing accidental double exposures, two-point 
setting for use as a fixed focus camera. 


Fotofolio for Mini 
Negatives 

T he Fotofolio book-type method of filing 
prints and negatives has been made 
available to the luinicamcra fan in the 
“Miniature” Fotofolio, which will take 288 
strips of prints and negatives, or a total of 
1728 35-mm prints and 1728 negatives per 
volume. Photographs and negatives in strips 
of six frames each are accommodated by the 
volume, which consists of eight pages, each 
of which is equipped with attached gummed 
cloth strip hinges to take 36 strips of prints. 
The hinges are equipped with envelopes, one 
for each series of six hinges, each envelope 
holding six negative strips. Non«scratching 
paper protects the negatives. 

Photographic Exposition 

C haracterized as “the most compre- 
hensive exhibition of photographs and 
photographic and allied equipment ever 
held,” the First International Photographic 
Exposition is scheduled to be held at Grand 
Central Palace, New York City, from April 
18 to 24, inclusive. 

The exposition is to have five main divis- 
ions: an all-inclusive international exhibi- 
tion of photographs under the personal 
supervision of Willard D. Morgan, Contribu- 
tions Editor of Life; stage show and picture- . 
taking free-for-all, dancing, fashion shows, 
athletic events and other attractions to be 


JiaSi ISatgamsram 

VOL 2S IW WEST MADISON STREET, CHIUCO, ILL HO. 4 

Bass Says: 

Of course you can take swell pictures 
with a ^5 camera • • • you can also get 
good violin music out of a cigar box 
contraption • . . but better from a 
•’Strad”. We sell the $5 models . . . 
but know that you get more lasting 
satisfaction from the better kind— 
and it is much easier to recommend 

■iUu&.Au* 

Pre$idtnt 


Money-saving Candid Cam- 
era catalog No. 235 . . brand 
new 1 Lists hundreds of 
“SAVINCJ*' Hems. Save mon- 
ey on Candid cameraR. en- 
largers, still cameras and ac- 
cosHorles. Send now for this 
remarkable book. Write l>ept. 
AD. 


TheNewRoUeiflex 
and Rolleicord 

Bass has them . . just arrived 
. . the lest word in cActency. 

Automatio Rollsiflsx: with Tessar 
F 3.5 lens C'oinpur Kapld shutter 
to 1/500 sec. with do- luxe or Kver- 
esdy case |I4S. 

Relleiserd II: 0 x 0 cm. Automsttc 
film wind. Hlth Zeiss Tilotar P35 
lens One lever Compur shutter $75. 
Kverendv ease $6.50 

and these guaranteed 
BASS USED BARGAINS 

X 4% R B Series 1) Oraflex with 7" Schneider 
Xenar F.3.5 lens and Him adapter, like new $110.00 
.*JV* X Auto Oruflex with Koilak F'4 5 lens $40.00 

4 X G. 10 X 15 cm IMaubel Ih'eclsion with F:4.2 
Anastlgmat in Compur shutter, case, aoressorles 

$65.00 

:{\ Holl Film Orallex. no lens $15.00 

0 X 12 cm. Double Extension Boxes with film adapter 
and throe holders, no lens $12.50 

« X 13 Heldoscope Stereo, latest model, with plate 
mnKazine. Him adaptor, holders . $150.00 

3\ Zeiss Nlxe Model II. double extension, with Carl 
Zeiss Tossar F 4 5 lens. Compur shutter with addi- 
tional film adapter and holders and case $47.50 
0 X 12 Zeiss Mlrofiex with W Carl Zeiss Tessar 
F.2.7 lens, carrying case, film adapter and hold- 

,, $135.00 

3 >4 X 4 '4 Bevolvlng back R. B. Popular Pressman 
with Kodak Anastlgmat F:4.r> lens, Graflex back 
and film adapter, price $37.50 

5 X 7 Auto Graflex with Kodak F;4 5 lens and^hold- 

or $67.50 

LENSES 

10 Volgtlander Hollar F;4 5 In Iris barrel, list- 
ing at $350.00. price .. $145.00 

14 Cooke Portrait Anastlgmat Berlei 11 F 4 5. 
Iris dlflusloDi mount on board with Packard shutter. 

listing at $235. UO. prlco $125.00 

No 4 Vital Portrait F:8.8 with Iris diffusion, list- 
ing at $135.00, PI Ice $34.50 

11 X 14, 18" Hyperion F 4.6 In Iris diaphragm bar- 
rel ..... $37.50 

16 Gundlach Achromatic Meniscus with Iris 
Diaphragm barrel . . • $15.00 

18" Carl Zeiss Aprochromatle Planar F’7 5 In Irla 
barrel with opening for waterhouso tops, listing at 
$.'184 00, price $165.00 

10" llawkeye Aerial Anastlgmat F:4.5 in Iris bar- 
rel $34.50 

SPECIAL 

13.50 Stirring rod thermometer -encased In stainless 
Mteel-vulranlaed ends A prerislon instrument for 
the most dl-tcrlmlnatlng amateur or professional 

$2.75 

LARGE 8I2E 

Boa Baa VIeosa Film Orlor — sandwich type — 3" 

siKinges. Uegularly $3.50 at Bass $1.08 



Dept. AD, 179 W. Madison Street 
Chicago, 111. 

CAMERA CROSS ROADS OF THE WORLD 






APtUL vl8tB 


a«4 



Super Ikonta 6 


2W'x2V4" picture 


pin aPaitign if fintt 35 tm. eamm 

A miniature camera taking a larger size 
negative, but iiaving the advanced features 
of finest 35 mm cameras 

RangC’-finder and view-finder are com- 
bined in one opening, adding greatly to 
speed with which subject can be sighted 
and focused. 

Range-finder is coupled to fast Zeiss 
Tessar f: 2.8 lens, assuring critically sharp 
pictures even with diaphragm at full aper- 
ture. Special device prevents accidental 
double exposure. Speeds up to 1/400 sec. 
Numerous accessories available. 

At leading dealers. Write for Literature, 
Carl Mu, lap.. Dapt. C- 18 - 4 . 485 Fifth An,, N«w Yarfc 
728 So. HIU Btre«t, Los Angelos 




Delivers The New 

SPEED GRAPHIC 


31/4 X Kalart Range-Finder 



Then Pay $11.45 a Month 

Fitutneed through Camnugreial Credit Co. 


Newest model, with F:4.5 Zeiss Tester BVs" lens 
In New Compur Shutter, end coupled renge-flnd* 
er. Complete, $154.50. Down*payment includes one 

{ ear's Insurance against loss, theft, or damage, 
iuy this and other Cameras and equipment on 
Klein A Goodman's Time Payment Plan. Write for 
descriptive booklet. 

TRADE-IN YOUR OLD CAMERA 


VUlt the Klein A Qeedaian Beeth et the 
Flrtl Internatlenal Phetegraphle Exeosltlen 
In Grand Central Palase, New YorkClty, 
Apr 18-24. 


KLEIN & GOODMAN 

Evorything Photographic 

Its. lOtli SiTBGt Rlill«4Blplihi. Rb. 
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])re‘Hented chiefly for the purpose of oflering 
picture opportunities lo candid camera en* 
ihuftiasts; two lecture and demonstration 
lialls, in which a coinprelicnsive program of 
lectures and demonslraliuns will lie pre- 
sented by leaders in their fields and where 
information will be available on various 
photographic problems; complete manufac- 
turers* exhibition section; and a retail deal- 
er section. 

The executive committee of the exposition 
comprises Joseph DombroR^ president of The 
National .Photographic Dealers Association, 
Inc.; Henry Herbert, president of The Guild 
of Photographic Dealers of New York, Inc.; ' 
H. 0. Bodine, president of the Photographic 
Expositions, Inc.; A. J. Powers, honorary 
member. International Photo Engravers* 
Union, and Col. Roy W. Winton, man- 
aging director of Amateur Cinema League, 
Inc. 


Mask Your Negatives 

W HERE the negative holder of the glass 
“book** type is used for negatives 
smaller than the size for which it was de- 
signed, some amateurs, through careless- 
ness or laziness, sometimes prefer not to 
go to the trouble to mask the negative. As 
a result, the light coming through the neg- 
ative from the enlarger light-source comes 
uselessly — and harmfully— through the clear 
glass area as well. Uselessly, because in this 
way it serves no purpose at all; harmfully 
because it fogs the paper to a certain ex- 
tent. Try an experiment sometime and see 
the vastly different results obtainable with 
a masked negative and an unmasked neg- 
ative enclosed in a holder larger than the 
negative used. 


Vest Pocket Tripod 

B elieved to be the most compact tripod 
extant, the Roll-O-Pod, which is shaped 
like a smooth round box, three inches in 
diameter and one and a half inches high, 
is now being distributed by the Intercon- 
tinental Marketing Corporation. Although 
fitting the vest pocket, the Roll-O-Pod stands 
40 inches high and is said to be capable of 
supporting a fairly heavy camera. The tripod 
has a built-in swivel tilt top. The casing of 
moulded Bakelite acts as the tripod head 
when the Roll-O-Pod is set up. Each leg 
consists of one strip of high grade Swedish 
steel, entirely rigid when set up, yet of such 
cross-section that it rolls up easily inside 
the Bakelite casing. 


Freak Film Fogging 

A CURIOUS misfortune befell a photog- 
rapher of our acxjuaintance recently in 
airmailing some color plates from Califor- 
nia to New York, It so happened that the 
same plane was carrying a consignment of 
radium and as a result the exposed 8 by 10 
color plates were somewhat fogged. On re- 
turning to New York, you can imagine his 
dismay; fortunately he was able to rescue 
enough from the wreckage to save the day. 


Precis 44 Enlarger 

C ERTAINLY nothing could be more in- 
dicative of the unabated interest in 
miniature photography than the great influx 
of new enlargers on the market. There is 
plenty of stiff competition and any enlarger 
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YOUR 

Rou mm WORK 
THE F4I MUUSTAILE ROLL FUI TMK 

• MADE IN AMERICA 

• OENUttlE BAXEUTE 

R FttUit adJuatabU to Rlma ei 
all siaas fiem a lull 36 
•zposuia toll of 38 mm to 
No. 116. 



NATURAL COLOR 

8 X 10 PRINTS $S>«S 

5 X 7 PRINTS t}.»5 

From KODACHROMB 

3x4 PRINTS from 16mm. IS.95 
Mounted, flneat quality guaranteed or your money back. 

RUTHENBERGCO.N^ililS 

4961 SusMt Blvd., Dtpt. 84, Hollywosd. Calif. 


GuRBBwork Eliminatedl 
LEUDI 

The Dependable 
and Moii Con* 
venieni Exposure 
Meter 

is dally helping 
thouaands to ob- 
tain perfectly 
exposed pictures. 
Accurate and 
simple to operate, 
LEUDI can be 
used with any camera and any film. 

With Bakelite case only $2.16, 

MICO Distanoo Mater 

Eliminates Blurred Pictures! 



For correct distance the MICO Range 
Finder is the ideal help, indicating 
any distance from 8H feet to infinity, 
accurately and Instantly. 

Price only $6.75 
Leather Case .76 

Aek your Dealer^ 
ZAtarature on reque$t, 

IMMOiA AMRMCAN eMRORAIlOK 

489 FiHb Am Nisr R Y. 
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RATGRAM PRESENTS 

I MAXIM Exposure Meter 

I Msde iB U. S. Ju (sotual slse) 

IniUntly xives correct 
exposure for any camera . 
movie or atlll, under all 
light conditions. Includes 
readings for new ultra- 
speed nlms and compen- 
satea for use of filters 
The MAXIM la unques- 
tionably a most depend- 
able meter . . simple, 
speedy and compact; 
weigh! less than an 
ounce I 

ti.75 with transparent, 
plastic durable case I 
Manufactured bv 
Maxim Instrument Oo 
sole DNtrIhutlon for r H 

by Baygram Corp. 



THE MA6NASC0PE 

A magnified cou- 
pled locus finder 
giving Initantane* 
ous focus Takes 
the *'fueis” out . 
of focusing Op- I 
crates on focusing m 
knob — automatic ^ 
gctlon. Follows 
aubleot with ease. ‘ 

Telesooplo effect 
enlarges Image 8 
times. No bat- g 
terles: no bulbs; ■ 
no repairs £llm- 
inaus entirely use 
of ground glass and 
focus scale Camera 
can be kept loaded at 
all times Equally efTec 
tlve in sunlight or dee. 
shadow. Awlngs out of po- 
sition when not in use 
Easily Installed: always 
ready for instant use. 

Standard model for Folmer 8pee<l Graphic fltlcd with 
lens to match camera lens, cither 13 .•>, 15 or 16 6 cm 
lens, complete 820.00. 

Rxtro interchangeable lense'< of any of alwve three 
focal lengths, $5,00. 

ftenire charge for mounting on camera (If wanted; 

fl.SO. 



PRECIS 44 
ENLARGER 

Itigldly constructed . . . acl- 
cntifically designed . , . guar- 
antees uniform lighting from 
edge to edge and shocklesK 
focusing at every point of 
focusing wheel — has a metal- 
to-glasB combination pressure 
liolder for negatives up to 
4 X 4 cm 

Features Include 6H cm 
Laark f4 5 Anastlginat En- 
larges to 9 X 14 Inches on 
Ijasebourd Employs special 
127 -Inch post support, HingJc 
I'Mj-inch comlenscr system, 
Baseboard of special 
seasoned and poliahed 
plywood, balanced bv 
rubber feet, measures 
15% X 16 Inches Gives 
microcrltical focusing 
by rotation of helical - 
threaded over-Kl*c tubular lens mount Lamphousc arm 
sltacbed to ff)CUrtlng gear post. 

Ibrlce Complete $45,00 



PRECIS 66 
ENLARGER 



—Features Include Lena — Laack 
r,4.5 anastigmat, 9 cm (8%’’) 
mounted In standardized lens 
board. Negative holder— Will ac- 
commodate any size negative up 
to 0 X 6 cm. (2*4 X 2*4"), Linear 
magnification 7*A times With 
supplenicDtary lens, enlargements 
up to 12 X lA" are obtainable 
Double condensers and opal glass 
Patented, over-size larophousliig 
Insures adequate ventilation ; uses 
7.5 or 100 watt lamps; lamti posi- 
tion adjustable Base Boani—Hpe- 
dally seasoned plywood, polished, 
balanced by rubber legs, 12 x 
16". Bough or prellmlnarv 
focusing by means of 
friction wheels on vertical 
post: microcrltical focus- 
ing by wheel action cou- 
pled to Itellows. Red Filter — attached to focusing gear 
post. Price (Complete $65,00. 

At your doolor or tend for descriptive literature S 


RAYGRAM CORP. 

Mimufacturers of Infinol 

42S<S PoBrtli Avgiivg N«w York 



JACOB DESCHIN* conductor of our ''Camera Angles*^ department, will 
answer in these columns questions oj general interest to amateur photog- 
raphers. If an answer is desired by mail, enclose a stamped, addressed 
envelope. Queries should be specific, but Mr. Deschin cannot undertake 
to draw comparisons between manufactured products nor to advise on 
the purchoLse of equipment or materials. — The Editor, 


Q, I seem to be having trouble with 
glosfiy prints lately. 1 enclo»e two recent 
examples of what 1 mean. Will you 
please tell me what Is wrong? — H. J» K. 

A. Both prints indicate the following 
faults: The print surfaces did not make 
complete contact with the ferrotype tin; the 
surface of the tin is scratched; the tin was 
not cleaned before laying the print down. 
For best results in ferrotyping glossy prints, 
the glazed surface of the tin must be thor- 
oughly cleaned before use by wiping with 
a clean cloth and then treating with a thin 
coating of ferrotype polish, procurable in 
any photographic stpre. Apply the polish 
with a wad of cotton and rub over the en- 
tire surface with a circular motion hrst to 
apply the polish, then, with another wad of 
cotton, “rub it down” so that when the job 
is finished the polish appears to have been 
rubbed of! altogether. In placing the print 
on the tin, make sure the print makes a 
firm contact with the glazed surface, exert- 
ing sufficient pressure on the roller or 
squeegee to insure that there are no slight 
bulges where the surfaces of print and tin 
do not meet. This is the cause of the uu- 
glazed circles in your prints. If slight bulges 
do appear, rub them down with the fingers 
and apply the roller or squeegee once more. 
Nothing can be done for scratched tins. Be- 
cause of their delicate surface, the tins 
should not be stored just any old way, but 
should be covered with soft paper or pro- 
tected in some other way when not in use. 

Q, Can you suggest a method of label- 
ing solution bottles so that the labels 
will stay put despite frequent subjec- 
tion to water?— P. R. 

A. Write your legend on the label, paste 
the latter on the bottle in the usual way and 
then brush the label with varnish, the latter 
thus furnishing a sort of “glass” covering. 

Q. What is the slowest shutter speed 
it is safe to use when shooting hand-held 
exposures with a miniature camera? 
— J. K. 

A. One man we know says he never makes 
snapshots from the hand at less than 1/ 100th 
o! a second because he wants to be dead 
sure his miniature negatives come out knife 
sharp. He went so far as to add that even for 
l/50th he uses a tripod. Personally, we 
feel he is over-zealous but there is no deny- 
ing the logic back of what he says. Minia- 
ture negatives often are enlarged 10 di- 


ameters and more; for a negative to stand 
that much magnification it has to be sharp. 
What is the use of taking the pains to get 
sharp focus when you don’t give the camera 
a chance to stay rigidly “put” during the 
short interval of the exposure? However, 
most persons can hold the camera steadily 
for l/25th of a second, though l/50th is bet- 
ter. Some shoot at 1/1 0th and get away with 
it. Since your question intimates that you 
seem to be having some trouble in this con- 
nection, we suggest the following personal 
experiment: Focus on some object that is 
brightly illuminated either with sunlight or 
artificial light. When you have made abso- 
lutely certain that you could not possibly 
focus the object with greater accuracy, 
make three or four exposures each at l/25th 
and l/50th and possibly one or two at 
1/lOOlh of a second. When you have fin- 
ished processing the negatives, enlargi* all 
the negatives to the limit of your enlarger’s 
capacity, being careful to identify negative 
with print (this can be done by marking the 
back of the print with pencil before immers- 
ing it in the developing bath). When the 
prints have dried, study each one under a 
magnifying glass. That will tell the story. 
While you may shoot sharp once by accident 
you won’t do it four times in succession. If 
you find the l/50th prints are sharper in 
practically every case than the l/25lh ones, 
by all means adopt l/50th as your minimum 
for hand-held snapshots. 

Q, Wbat ia the easiest, yet reliable, 
method to determine the definition of 
a used lens after it is mounted in a 
camera body? — ^J. L. 

A. The real test of a lens is in its per- 
formance. Some impression of the quality of 
the lens may be gained from ground-glass 
^spection of the image that comes through 
it, but even if you were to use a magnifier 
for this purpose, the story would be incom- 
plete until you had actually made some 
shots with the lens in question and inspected 
the negatives. 

Q. I plan to make a visit to Europe 
this summer and hope to take some pic- 
tures during my sojourn. I ha*re heard 
that Sisheiner film ratings there are 
somewhat higher for the same film than 
the ratings in the United States* Will 
yon set me straight 4m this?«*-V. A* 

A* If you take your film supply with you, 
as well as an exposure meter purchased in 
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thk ooutttry, you will, of course, have no 
trouble in tbis regard. However, there is 
always the likelihood that while you may 
bring your own meter your film supply may 
run out and you will be obliged to purchase 
film abroad. It is known that identical film 
Is rated 5 to 6 points Soheiner higher abroad 
than it is here. Thus, film rated 23 degrees 
here may be rated 29 in Europe. This has 
given rise to the use of two Scheiner classi- 
fications, the U. S. Scheiner and European 
Scheiner. European meters are calibrated for 
the European Scheiner system, while meters 
sold in this country are calibrated for the 
U. S. Scheiner ratings. Therefore, if you 
purchase a 29-degree film while in Europe, 
your American-bought meter should be set 
for 23, or a compensating allowance made on 
your lens diaphragm, opening the iris two 
stops wider than called for by the meter read- 
ing for 29 degrees. 

Q, Is there any saving to be gained 
in pnrchasing large sheets of photo- 
graphic paper and cutting them down 
to desired smaller sizes? — H. V. A. 

yf. Not enough to make it worth while. 
For example, if you wanted to make 5 by 7 
prints and purchased 11 by 14 paper to get 
four from each sheet, you would, according 
to one catalogue, be saving only a nickel. 

Q. How does one go about submitting 
pictures to a photographic exhibition? 

— J. L. G. 

A, It’s the easiest thing in the W(»rld. The 
hardest part lies in selecting the four prints 
you think best merit the honor of salon exhi- 
bition; you arc the first judge. Most con- 
temporary photographic exhibition rules 
limit to a total of four the number of prints 
that may be submitted by any one con- 
tributor; require that prints be mounted on 
the standard 16-by-20*inch mounts, although 
the prints themselves may he much smaller 
(11 by 14 prints are generally favored by 
exhibitors) ; require a fee of 50 cents or 
one dollar to cover incidental expenses, such 
as the return of prints; and publish a clos- 
ing date for the receipt of prints. It is im- 
portant that the prints be carefully packed 
so that the package may not be bent or the 
corners of the mounts damaged. At the 
conclusion of the exhibition, prints are re- 
turned in the same package in which they 
were received. Specific rules concerning par- 
ticular exhibitions may be obtained from the 
secretary of the society sponsoring the ex- 
hibition. Not all submitted prints are accept- 
ed, of course, but acceptance is generally 
held to be a mark of excellence and therefore 
a proof of good craftsmanship. 

Q, Will you please advise me whether 
it is absolutely necessary for one to uke 
a formal course in pbotography in or- 
der to get a complete training in this 
field? I would like to study photomi- 
crography in particular and would like 
to know if any school offers a course in 
this work and whether this field is a 
paying one<— Miss P« McD« 

A* It is quite possible to become a pro- 
fession^ photographer without taking a 
course, but the process takes much longer; 
since you say you have only spare time to 
devote to it at present, we should think that 
a practical course would be advisable. Any 
field in photography can be made a paying 
one, provided the photographer can intro- 
duce new ideas. This is especially true of 


photomicrography which has been found 
profitable by workers in your own field of 
medicine. We do not know of any course 
being devoted exclusively to the field in 
which you are interested, though we are sure 
that if you were to consult some reliable 
school, special instruction in this type of 
photographic work could be made available 
to you. Of course, all phases of photography 
are interrelated and a knowledge of the 
fundamentals is essential to the understand- 
ing of any specific field. 

Q. This summer I expect to tnke a 
Mediterranean cruise and hope to do 
some photography, especially in Egypt. 

1 understand that the lighting condi- 
tions in Egypt make for poor pictures 
with thin sky. What I want to know is: 
Can 1 use a light red filter and work 
without a tripcKl or would you recom- 
mend a different filter?— -Dr. F.G.W.G. 

A. The use of a light red filter will, of 
course, give you a rather dark sky. You may 
not always want this effect; often it is bet- 
ter for the general spirit of the picture to 
have a lighter sky and still have the clouds 
stand out. As to the use of a tripod, this 
can he dispensed with if you find it possible 
to open the lens wider to compensate suffi- 
ciently for the increase in exposure that 
would otherwise be necessary with the filter 
used. Offhand, we should say that a tripod 
would not ordinarily be necessary if this 
method were adopted; sometimes, however, 
you may not be able to get sufficient depth 
of field unless you stop down the lens. In 
that case you will probably have to use a 
tripod. .4ft er all, you doubtless will take one 
along with you anyway, even if only for the 
possibility of night picture-taking. There .are 
several light-weight, compact tripods on the 
market that would not be too much of a 
burden to pack or to carry. 

Q, The lens apertures on my camera 
arc marked 1, 2, 4, 8, and so on. Can 
you give me the F: value equivalents? 
—A. B. 

A, Your diaphragm scale is marked ac- 
cording to the M»-called U, S. (Uniform 
.System) scale. In converting these designa- 
tions into the more widely used F: system, 
wherein the indicated F : value is a fraction 
of the focal length of the lens, computations 
begin at F:4, which is equivalent to U. S. 1. 
Thereafter, each numerical doubling of the 
F; value is equivalent to a quadrupling of 
the U. S. number. The following table gives 
the equivalents from F:4 to f :32. V ;11.3 
and F;22.6 may be read, for practical pur- 
poses, us F;ll and F :22. 

U. S. Number i 2 4 8 16 32 64 

F; value 4 5.6 8 11.3 16 22.6 32 

Q. Would you please recommend a 
good school of photography ?— A. H. W. 

/f. It is obviously beyond the province of 
this department to favor one school above 
another. And, generally speaking, it would 
he presumptuous anyway. Really, it makes 
little difference which school you choose; 
the chief factor about any school is you, 
yourself. You will get knowledge from the 
school in direct ratio to the time, thought, 
and application you are willing to contribute 
to the course. No school is any good if you 
are not willing to do. this, if you “throw up 
the sponge'’ at the least sign of tough going. 
Likewise, practically any school is a good 
school if you are willing to do this. 
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TELESCOPTICS 

A Monthly Departm^t for the Amateur Telescope Maker 

Conducted by ALBERT G. INGALLS 


B ecause so many interesting items 
touching on telescoptics have come tu 
u»» we have more and more neglected to pub- 
lish the photographs of telescopes which 
their makers have sent us, and we now have 
about a tubful of them. How useful are such 
pictures as sources of ideas for design by 
other amateurs? Figures 1, 2, and 3 show 
telescopes of a similar type — fork attached 
to expanded polar axis rotating on rolls, as 



Figure 1: Bovcn» Minnesota 


in the book “Amateur Telescope Making,’* 
fourth edition, page 133, left-hand drawing. 

Figure 1 is an f/6 reflector made 
by Harvey H. Boven, 304 Seventh St., Red 
Wing, Minn. Tube, galvanized iron. Cell, 
a Chevrolet hub crown filled with lead (for 
counterweight) . P.A. bearing, an 18 Mj'' split 
wooden pulley on two non-bearing 3" brass 
rolls “which give me all the friction need- 
ed,” the maker states. This brings up the 
fact that too little friction may be a won’t- 
stay-put nuisance unless there is perfect 
balancing and a clamp. Boven also invites 
correspondence. 

Figure 2 is a j, 8 made by Alfred 
Bryant, 516 Egleston St., Kalamazoo, Mich. 
His P.A. bearing is an old gasoline engine 
flywheel and the P.A. shaft is i%*' in di- 
ameter. 7'o it is attached the gearing of an 
old phonograph motor with an extension 
hand rod which is used as a slow motion. 
Base of fork, heavy washing-machine cast- 
ing. Sides, boiler plate. Tube, 17 pounds, 
thick, spirally wound paper with five 
coats of paint, “strong enough to hold an 
elephant.” 

Figure 3 was made by L. H. Strum, 232 
First St., St. Petersburg, Fla., and has a 
15" mirror. The P.A. bearing is braced with 
four struts. 

F or solar, and often for lunar, observa- 
tion a telescope often needs some kind 
of light and heat reducer. In the following 
paragraphs D, Everett Taylor, 191 Prospect 
St., Willimanlic, Conn,, author of the 


ATMA chapter on the construction of the 
metal parts and mounting of a refractor, 
also of various items previously published 
in the present columns, and always a fin- 
ished worker, tells how to make a Herschel 
wedge. 

“In ‘Amateur Telescope Making’, third 
edition, page 147, and fourth edition, page 
179,” Taylor says, “the late Prof. Charles S. 
Hastings closes his chapter on astronomical 
oculars, with the following paragraph: *J 
venture to add the following, under the im- 
pression that the Herschel wedge is not 
nearly as much used as it should be. With 
it Venus, so unsatisfactory an object in a 
dark, or darkening sky, is a delightful study. 
Then the moon, also, except when a rather 
slender crescent, is much pleasanter to view 
with this accessory. Ordinarily this object 
is so brilliant that the pupil of the eye is 
contracted so that only part, perhaps a small 
part, of the objective is effective, which may 
be the cause of a prevalent impression that 
the moon is too easy an object to aflord 
a test for the excellence of a telescope.’ 

“Bell, in ‘The Telescope,’ page 166, briefly 
describes the solar diagonal devised by Sir 
John Herschel. He shows a schematic plan 
of this solar diagonal or Herschel wedge 
and says, ‘In viewing the sun only about 5% 
of the light (and heat) is reflected at this 
upper surface to form the image at the eye- 



Figure 2: Bryant, Michigan 


piece.’ On an adjacent page, in describing 
a star diagonal. Bell also says, ‘The right 
angled prism is replaced by a simple ellip- 
tical prism of small angle, 10° or less, with 
its upper face accurately plane and at 45° 
to the axes of the tubes.’ 

“The above quotations comprise all the 
published data known to this writer. Albert 
G. Ingalls states that he knovrs of no other 
literature on the subject, aside from the ref- 
erences here given. 

“A Herschel wedge is a most satisfactory 
accessory and, if constructed after the ac- 


companying drawings, without sacrificing 
any of the required accuracy, the result 
will be most gratifying and the performance 
will leave nothing to be desired. Like the 
star diagonal, the Herschel wedge is espe- 
cially suited to and indicated for the re- 
fractor. There is, however, no reason why 
it cannot be used successfully on a reflec- 
tor — in which case the position of the eye- 
piece would be changed, and the normal 
focal and tube lengths of the reflector should 
permit of being shortened the three or less 
inches which the light travels through the 
accessory. There is no appreciable heat from 
the Herschel wedge when viewing the sun- 
in fact, with it there is no difference in com- 
fort between sun gazing and star gazing. 
Attention is culled to the glass Alter disks 
(Figure 4). These are used when viewing 
the sun but are removed from the tube when 
the wedge is used for viewing the moon, 
Venus, or the landscape during daylight. 
The latter is an interesting pastime because 
of the views one enjoys, especially of trees 
and their foliage. 

“When using the conventional methods, 
in photographing the sun and sunspots, the 
work must lie hurried because so much heat 
is generated at or near the focus that a 
camera shutter which is not of metal is 
likely to be damaged or destroyed, but by 
using the Herschel wedge with its filter disks 
removed there is no necessity for hurrying 
the work, because the heat is so completely 
dissipated that this question is no longer a 
consideration. 

“The following notes on construction de- 
scribe materials and practices used in mak- 
ing the Herschel wedge shown in the draw- 
ing, Figure 4. 

“Stock: Brass throughout, except the 
glass wedge or prism. Tubes machined from 
suitable sizes of brass pipe. 

“Prism: Made from plate glass M" to 
thick. Angle of finished wedge to be 8° 
to 10°. Upper surface which reflects the 
image, if plane to % wavelength, is of ac- 
ceptable quality; i/4 wavelength, however, 
is better but is sufficiently good. The prism 
was cut to its cylindrical shape, which looks 
elliptical, by the method described by Selby, 
page 126, ATMA. 

“Construction: The surfaces between 
parts A and B were first machined to a fit. 
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itoi uardtttly 

wirf lfcf*> joined by eweating, 
after wblct» the tHandotd isyepipce O.D. of 
vfm maobined on pan A* 

“The elreular interaection on the end 
of part C UfAp machined to fit the circum- 
ference of part B. It ia a safe practice to 
All part C, before machining the curve, with 
a turned hard wood mandrel, which will 
supiport the wall of the brass pipe when the 



Figure 4: Taylor’s wedge 


latter is clamped in a two-jaw chuck. The 
next step is to bore the inside diameter of 
part C to a shoulder which will support the 
filter disks: The internal diameter of C 
should be the standard 1 % " for a standard 
siasc of eyepiece. Locate and bore a 1" hole 
in part B, over which part C is to be cen- 
tered. The contacting surfaces between parts 
B and C should be tinned. Part C is cen- 
tered over the hole in part B and held firm- 
ly in place with several turns of fine iron 
wire, thus binding the two parts together. 
By placing three or four pieces of solder the 
size of a pinhead, on the inside of the tube 
at the joint, then heating the tubes in a 
Bunsen flame until the solder flows, a neat 
soldering job will result, leaving little or* no 
solder in evidence. Working a thin burnish- 
er around the outside of the joint, after 
soldering, will finish the joint to a high 
state of perfection. 

“Parts I) and E arc tubes which assemble 
inside of part B, If preferred, parts I) and E 
may be combined as one tube. The two-part 
construction, however, is more complete be- 
cause it facilitates adjustment and adds to 
the outside appearance in clean design. 

“Part D telescopes into part K, The fric- 
tion or fit of joint should bo sufficient to 
hold the parts firmly in adjustment. One 
end of part U is machined to an angle (pre- 
ferably on a milling machine) ; this angle, 
plus the angle of the glass prism, should 
make 45*. In other words, if the angle of 
the glass prism or wedge is 8®, the angle 
of the tube should be cut to 37'^ ; if the wedge 
ist sayt 10® the tube angle should be 35®. 
On the diagonally cut end of part D sweat 
a piece of 1/16^ brass plate td cover the 
entire angle or elliptical end of the tube. 
Finii^ the margins of this newly added 
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piece fluch or parallel with the tube, aH 
shown in the insert drawing. 

'*A hole is to be bored through the angle 
face of part D, longitudinally with the tube. 
Therefore, center and chuck part D in the 
lathe. The diameter of this hole should bo 
approximately %** smaller than the diameter 
of the glass prism. It is assumed that the 
prism has been made after the method pre- 
sented on page 126, ATMA, which gives 
the prism a cylindrical shape with elliptical 
sections or faces. Therefore, its diameter is 
the greatest dimension of the prismas width 
or minor axis. 

“Before removing D from the chuck, lo- 
cate the prism on it over the hole, with equal 
width of brass showing around the prism. 
Scratch the outline of the prism on the brass 
base. Outside of this scratched line drill 
four 1/16" diameter holes, parallel longi- 
tudinally with the tube. These holes are to 
be spotted as shown in the insert drawing, 
and they are to carry the 1/16" diameter 
wires which will hold the prism. This 
method of holding the prism was chosen in 
preference to several other methods, be- 
cause it is simple and direct to make, holds 
the prism securely without pinching it, and 
simplifies the assembly and disassembly. 
These four wires should be long enough so 
that, when in place, they can be seized with 
pliers through the rear and open end of 
the complete assembly. Each of the two 
lower wires which hold the point of the 
wedge or prism should have a small piece 
of soft brass or copper soldered on the end, 
which is to be bent over the prism when in 
place, thus making a hook. A paper-thin 
piece of cork should be placed between 
hook and prism. The other two wires are 
straight pieces which will easily be under- 
stood when the parts are assembled. The 
clamping ring for holding the four wires in 
place (also a similar ring for holding the 
filter disks in place) should be a ^4" to Mi" 
length of thin-wall (.030") brass tubing of 
suitable diameter. Open this piece of tubing 
to make the spring, and cut out a piece of 
the tubing to permit snapping it in. 

“Pan E requires no comment except to 
call attention to the knurled collar which 
should he sweated on the end of the tube, 
also the locking screw with nut in front of 
the collar, as shown in the drawing. 

“Assembly: Telescope part D into part E. 
Put the four wires in place and clamp them 
with the clamping ring. Adjust the upper 
wires so that they extend through the face 
of part D Vs" or more. Adjust the lower 
or hook wires to extend beyond the face of 
D an inch or less. Now place the prism 
under the upper wires and with pliers pull 
the hook wires through the clamping ring 
until the prism is held in place with the 
hooks. Remember to place the thin piece of 
cork under the hook just before the hook" 
is made up snug against the prism. The re- 
mainder of the assembly is of course ob- 
vious, as is also the necessary adjustment. 
To preserve the outside finish of the brass 
parts, lacquer them with a thin coat of Bake- 
litc lacquer No. B13128 or BH1805. Allow 
this to dry for one half hour. Then bake in 
the kitchen oven for one hour or a little more 
at 200 degrees F.” 

I N Figure 5 the Herschel wedge is shown 
at the left. Near it is a three-lens Rams- 
den eyepiece made by Taylor and at the right 
i« another of his gadgets, a micrometer focus 
control. This may be used on any telescope 


having a standard VA” diameter eyepiece 
fitting and it moves the eyepiece assembly 
in or out of focus, similar to a rack and 
pinion. It employs the helical slot principle 
instead of a thread and Taylor says it is a 
sweet device in operation. It is also Uirge 
enough to get hold of. 

Figure 6 shows Taylor’s RFT refractor, 
recently completed; in fact, he states that 
it is pretty close to the RRFT specifications 
in ATMA. It is a 2M»" //6 and the knurled 
band is the rotor of the micrometer focus 
control shown in Figure 5. 

T he following is taken from a letter from 
H. E. Dali, 166 Stockingstone Road, 
Luton, Beds., England, a co-author of 
ATMA: “Fve made a strain viewer, using 
Polaroid, which is so easy and comfortable to 
use that there is no excuse for working on 
any untested glass. It consists merely of (1) 
a lamp in a blackened box having a hole 
covered with a Polaroid disk, (2) a ground- 
glass screen on a stand (mine is 10" x 10"), 
(3) a pair of American Polaroid goggles 
worn by the viewer. It shows up the strains 
so brilliantly that there is no need even to 
test in a darkened room. The glass to be 
tested is just held between the screen and 
the observer. The analyzing Polaroid has 
its axis at right angles to that of the goggle.*’ 

W E learn that the Bailey and Sharp Co., 
Hamburg, N. Y., who handled Chance 
Bros, optical glass, have sold their manu- 
facturing facilities to the Optical Glass 
Products Inc., of Hamburg, which will 
mold lenses, prisms, and other optical parts. 
The Ednal Company, 160 Fifth Ave., New 
York, N. Y., arc now the American agents 
for the glass of Chance Bros, and Co., Ltd., 
Birmingham, England. 

C ircular dividing engines are dis- 
cussed in ATMA, which shows a pic- 
ture (page 297) of an “ultra” type at the 
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Figure 5: Upper left, the wedge 


Bureau of Standards, capable of dividing 
a circle within an accuracy of about one 
second of arc, about a millionth of the com- 
plete circle. The late Dr. Ambrose Swasey, 
the professional telescope builder, made one 
of comparable refinement and the follow- 
ing, taken from an article in the Journal of 
Applied Physics (New York), written by 
the astronomer. Prof. J. J. Nassau, of the 
Case School of Applied Science, Geveland, 
may make readers take in their breath. 

“Last May Mr. Swasey was asked, ‘What 
in your opinion is the greatest thing you 
have done?* All at once his eyes sparkled, 
his face brightened more than ever, and it 
seemed that a war veteran was getting ready 
to describe a famous battle. ‘The highest 
type of construction and piece of work I 
ever did,’ he said, ‘was the dividing engine. 
When you can take a spindle 4" in diameter 
and about 25" long with %" taper to the 
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foot tnd make that apindle fit into a bear- 
ing easily and when you drop it a thousandth 
of an inch it goes hard, you are getting down 
to a refinement about which we knew noth- 
ing in those times. Dividing engines had 
aU fallen down on the spindle — could not 
get a spindle in the bearing that would fit.’ 
The dividing engine was built primarily for 
graduating circles of astronomical instru- 



Figure 6: Taylor’s RRFT 


ments used for fundamental star work as 
well as for instruments in geodetic survey- 
ing. It has an error of closure of one second 
of arc and required three years in building.'* 

Feats like this rank with making ruling 
engines — ne plus ultra, 

ACTIVITIES on 20" reflectors: The New 
XX York group — the Optical Division of 
the Amateur Astronomers Association — 
have worked a 20" Pyrex disk (20%"), 
solid type, to / 2.4 curve and are boring Jt 
out for a (.’ass. Their optical workshop is in 
the basement of the Hayden Planetarium, 
which provides spacious and ideal quarters. 
It is even air conditioned — what sybaritic 
luxury! In Philadelphia the Amateur As- 
tronomers of the Franklin Institute are “ex- 
ploring possibilities of building a machine 
to grind the 20" blank,’* according to their 
monthly publication. The Observer, Their 
headquarters are in the Fels Planetarium. 
They have a luxurious machine shop. 

A group of advanced engineering students 
at the College of Engineering, Dniversity of 
Kentucky, Lexington, Ky., is said to be de- 
signing and is to build a 20" reflector. Earl 
G. Welch is one member of this group. At 
the College of Liberal Arts, University of 
Louisville^ Louisville, Ky., a similar project 
was under way some time ago, according to 
Walter L. Moore, but we hear no recent 
news. 

In Boston, the Amateur Telescope Makers 
of Boston are also planning a 20", and 
drawings of the proposed mounting were re- 
cently published in The Telescope (Lam- 
bridge, Mass.). The mounting is unique and 
distinctive: it is half German equatorial, 
half double yoke and half fork. The tube, 
like all Gaul, is divided into throe parts, the 
first of which is closed, the middle part 
absent and the top part latticed. The space 
occupied by the non-existent middle part is 
filled up with the ether if there really is an 
ether, and the top part is held aloft by this 
ether and/or hypnotism. The Pyrex disk is 
to be half solid and half ribbed, because 
there are two schools of thought in this club 
just as in all others. Similarly, there is to 
be half a hole in the disk, representing a 
sensible compromise between the Newtonian 
and Cassegrainian factions. All this once 
more shows the marked flair for compromise 
which we Anglo-Saxons (or what are we?) 
usually do more bragging about than exer- 
cising. The telescope, however, is still in the 
paper stage and there are hopes that a single 
type can be settled on — cither l)taoeably by 
^ston methods, or by a gang fight a la 
New York. 


Bauich & Lomb Navy Telescopes 

Said to hivi fSSt In fxeett of $130.00 


Afi excellent finder. 7 lenses, achromatic tele- 
scope tube, erector draw tube and e.vei»loce 
draw tube. £xeellent for spotting game. Object 
Lens 2" ; magnifies 3 to 10 power ; Exit pupil 
0.2 to 0.09'' ; Eye Lens 15/16". Crons Hairs. 
Angular field 8*30' to 20’; Erect ci 9 eA 
IniHge. All bronze. 



FLOOB rONTROIJ 

Automatic 
Cellar Drainer 

New Improved 
OBERDORFER 
Sump Pump 

Keep Your Basement 
Dry At All Times! 

Pump built entirely of 
bronze, rust proof, long 
life. 

Has Thermal Overload De- 
vice Positively depend- 
able and protects motor In 
ca.He pump stalls 

Capacity, 3,000 gallons per 
hour with Va h.p. motor 
at low operating cost. 

Model B-2400 unit com- 
plete with 110-v, eic 
60 cycle motor 

Vneondltionally Guar- 
untmad for Oius \»ar. 

Literature Hent on Ke<iuest 


PrismaticRifleSight&Observers' Scope 



Made by Warner ft Bwaaey. 0 power. Conalata of 
achromatic ocular ft objective len>, oalibrated reticule 
ulth (VoMg Hairs. 2 highly polished prisms firmly set 
111 solid oast bronxe frame with soft rubber eye-cup. 
Micrometor adjustments for yardage and windage, t^sed 
on Krag. Enfield, SavaKo. Bpringfiold. etc Complete 
ulth mount and oak leather caae (not shown). 

Regular Priee $3$.00 New 57.S0 


Latest Model Compregsor 

Suitable for 

FACTORY, LABORATORY or HOME 
QukH>"mEffiel4Bnt""^ouHBrfut 



Ideal spraying outfit for all liquids sucli ns paints, 
enamels, etc, C'en alao be used for cleaning, tire 
Iritiatlng, and general purposes Equipped witli 
Uoncral Electric, % UP ao motor, Quincy air coni- 
prcMMor. adjustable safety valve, ami lUO lb air 
Kuiigc A heavy duty Plummer spray gun with 15 
feet of hose is also furnished. Weighs ka 

onlv 00 ibs, l*rtrc w3t.5Q 

(’oinpletc and ready for operation 


Soo alao our former advertlaements in prcvloua laaiics for other Itema. 


MANHATTAN ELECTRICAL BARGAIN HOUSE, INC., Dept. S. S., 105 Fulton Street, New York City 



Letts or Bausch & Lomb Microscopes (Used) Dissectmg Model 
For pomt, Intoott, mlnorsit ft thopwork 

Lens /frm— heavy adjustable Glann and metal stage 

f’ocu Jinp— rack & pinion Hand re8t.s 

ilfirror — in adjustaule frame Brass and black alcohol-proof finish 

TRIPLE APLANATIC LENSES lOX OR 20X 
Stontf eemplete with I magnifier $18.00 
AMItlenal magnifier (sold onto with mlermaope) $3.00 
Attractive ease $l.0(f. Catalogue 6e 
Remit with erder express eeilaet 

HARRY ROSS 

t4 Wait BrMdway Scientific and Laboratory Apparatus New Yark, N» Y. 
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TRADE MARKS 

AND 

UNFAIR 


COMPETITION 

By ORSON D. MUNN 

A Trade Mark is an intan- 
gible asset of a business, yet 
its actual value may grow so 
large that it becomes the very 
foundation on which depends 
the whole structure of the 
business. Because of this fact, 
every business man should 
have available such informa- 
tion on trade marks as will 
enable him to judge with a 
fair degree of accuracy the 
desirability of any mark 
which he may be consider- 
ing. 

Here, in one handy vol- 
ume, written in non-legal 
terms, is a simple yet com- 
prehensive interpretation of 
the Federal statutes and the 
body of common law relat- 
ing to trade marks and un- 
fair competition. 

Frice 91.00 po$tpaid 
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(Bu!Utins listed m being obtaiaable through SeientiSc American can be supplied only by mall) 


The McKay Photographic Test Chart 
i« a four-color chart which enables the 
photographer to check his equipment — 
lenses, filters, films, developers — and tech- 
nique. The four-color chart ( 15 by 20 inches, 
mounted on durable board) is photographed 
in the usual manner; the resulting negatives 
and prints reveal various sources of trouble 
that may have been preventing the photog- 
rapher from obtaining the best possible re- 
sults. The chart folds to 15 by 10 inches. 
At your photographic dealer or direct from 
Chess-United Company, Mohawk Building, 
Fifth Avenue at 21st Street, New York 
City. — $2,50. 


How to Make Time and Motion Studies, 
by Howard Campbell, is a pamphlet of 
interest to plant executives and managers. 
It gives information regarding the proper 
method of making time and motion studies 
with an eye to increased plant efficiency. 
Write for Bulletin 438 A to Scientific Amer- 
ican, 24 West 40th Street, New York City . — 
3 cents. 


Foreign Lands at Stay at Home Prices 
is a revised edition of a Ixmklel that 
deals particularly with ‘‘freighter cruises.” It 
tells of the advantages of this inexpensive 
method of travel, quotes prices, and gives 
brief sketches of the interesting trips that 
can be made. Harian Publications, 270 
Lafayette Street, New York City. — 25 cents. 


Riggers’ Handbook is an up-to-date man- 
ual showing the latest equipment for 
handling materials by means of cranes of 
various types. It illustrates the latest acces- 
sories and technique and gives complete 
specifications and dimensions. W rite for 
Bulletin 438B to Scientific American, 24 
West 40th Street, New York City. — 3 cents. 


George Westinghouse is the title of a 78- 
page illustrated book on the life and 
work of George Westinghouse and those 
with whom he worked, Westinghouse Elec- 
tric and Manufacturing Company, East 
Pittsburgh, Pennsylvania, — Gratis as long as 
a limited supply lasts. 


Prcjcrlss in Improvement of Cast Iron 
AND Use of Alloys in Iron, by Paul D. 
M erica, is a reprint of a lecture delivered 
before the American Institute of Mining 
and Metallurgical Engineers. Write for Bul- 
letin 438C to Scientific American, 24 West 
40 Street, New York City, — 3 cents. 


The Microscope, a magazine for micro- 
scopists, described in these columns in 
our January issue, is published in England. 
United States and Canadian residents can 
place their orders for subscriptions through 
Harry Ross, The Merchandise Mart, 84 
West Broadway, New York City, — $3B0 per 
year. 


Photorelay Unit is an eight-page pam- 
phlet describing new types of relays for 
use with photo cells in su<^ applications as 
fire alarms, smoke alarms, burglar alarms. 


illumination control, counting, and so on. 
Descriptions of various applications are 
given as are also prices of the units de- 
scribed. Write for Bulletin 438D to Scien- 
tific American, 24 West 40th Street, New 
York City. — 3 cents. 

How to Enlarge, by W. Peterhans, is a 
pocket-size manual on the subject which 
gives compact yet complete directions on 
the proper making of enlargements. Ameri- 
can Photographic Publishing Company, 428 
Newbury Street, Boston, Massachusetts, SO 
cents. 


The Old Paths or Conserving the Amer- 
ican Tradition, by Frank Halliday Fer- 
ris, is a transcript of a sermon recently 
delivered, which dealt particularly with 
present-day conditions in the United States 
and with some of the solutions which have 
been offered. Words are not minced in the 
treatment of the all-loo-wide-spread philos- 
ophy of a new Utopia in which hard work 
is to be avoided. W rite for Bulletin 438E 
to Scientific American, 24 W est 40th Street, 
New York City. — 3 cents. 


Used Car Value Guide is a small folded 
sheet that gives definite information on 
the points to be watched when buying a 
used car. Check-lists furnish an easy means 
of analysis. Automobile Research Bureau, 
520 North Michigan Avenue, Chicago, Illi- 
nois. — 25 cents. 


What Is a Job is an 18-pagc booklet that 
tells the human side of the various fac- 
tors that go to make up a job. It is designed 
particularly to stress the necessity of a bet- 
ter understanding of these factors and their 
relationship to employment. General Motors 
Corporation, Detroit, Michigan. — Gratis. 


Directory of Association Members, 1938 
edition, lists consulting chemists through- 
out the country and tells specifically of the 
particular work which these leading re- 
search men are prepared to undertake. If 
you have a chemical research problem to 
solve you will undoubtedly find the best 
man for the job in this listing. Association 
of Consulting Chemists and Chemical En- 
gineers, Inc., 50 East 41st Street, New York 
City. — Gratis. 


Annual Report of the Governor op the 
Panama Canal, 1937, is a formal report, 
with the usual statistics, but it is also less 
“statisticky” than most reports and more 
readable. It gives to the American citicen a 
good idea, in detail, of the way his invest- 
ment at Panama is being handled. Superin- 
tendent of Documents, Washington, D, C . — 
15 cents, cash. 


Geophysical Abstracts 88 (Geological 
Survey Bulletin 895-A) is a pamphlet 
containing abstracts of numerous papers 
pertaining to geophysical prospecting, cov- 
ering January to March, 1937, Superin- 
tendent of Documents, Washington, D, C.-— 
JO cents, cash, 
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LEGAL HIGH-LIGHTS 

Patent, Trade Mark, and Related Legal Proceedings That 
May Have a Direct Effect on Your Business 

By ORSON D. MUNN, Litt.B., LL.B., Sc.D. 

New York Bar 
Editor, Scientific American 


Price Cutting 

O N several occasions we have referred to 
the so-called Fair Trade Acts which 
have been enacted in many of the states. 
These Acts permit a producer or distributor 
to fix by contract the re-sale price at which 
merchandise bearing his trade mark, name 
or brand may be sold. Most of these Acts 
provide that knowingly selling merchandise 
below the price fixed in the contract con- 
stitutes unfair competition. The constitu- 
tionality of these Acts and the right of a 
producer or distributor to maintain a suit 
for unfair competition where a retailer sells 
below the specified price has been sustained 
by the United States Supreme Court. 

The New York State Supreme Court re- 
cently had occasion to pass upon a rather 
novel application of the Act. A retailer 
brought suit against a competitor, charging 
that the competitor was guilty of unfair 
competition because he was knowingly 
selling merchandise bearing the trade mark 
of the producer below the price specified by 
the producer. The Court dismissed the suit 
on the grounds that the Fair Trade Act was 
intended to protect the good will of the pro- 
ducer or distributor rather than the retailer. 
The Coiurt further pointed out that the Act 
provided for vertical price maintenance as 
distinguished from horizontal price main- 
tenance. The basis upon which the Court 
dismissed the suit is summarized in the fol- 
lowing quotation from the Court’s opinion: 

“In other words, while the enforcement 
of the contract may be obtained at the in- 
stance of the producer or wholesaler against 
the retailer, the same right to enforce the 
contract does not vest in another retailer.” 


Outside the Pale 

I N a case of more than usual importance, 
the United States Supreme Court has de- 
cided that a patentee cannot prevent the 
•ale by a competitor of on iinpatented prod- 
uct which is to be used by the purchaser 
in an infringing process or product. Prior 
to this decision there had been some con- 
fusion as to whether the seller of an un- 
patented article of commerce, which was 
subsequently used in a patented process or 
product, was guilty of contributory infringe- 
ment and as such liable for profits and dam- 
ages to the patentee. 

In the case in question a prominent manu- 
facturer of asphalt and bituminous products 
was the owner of a patent for the process 
of curing concrete, as used in road building, 
by means of a bituminous emulsion. Pur- 
chasers of the bituminous etnulsion from 
the patentee were permitted to use the 
patented process* A competitor of the paten- 


tee sold bituminous emulsion to road build- 
ers knowing that they intended to use it in 
the patented process without license from 
the patentee, and the patentee brought suit 
against the competitor charging that the 
sale of the bituminous emulsion contributed 
to the infringement of the patent. 

The history of this case from the Trial 
Court to the Supreme Court reveals con- 
siderable judicial conflict. Thus, the District 
Court before which the ease was tried held 
that the patent was invalid and dismissed 
the suit. The Circuit Court of Appeals re- 
versed the District Court and held that the 
patent was valid and infringed by the sale 
of the bituminous emulsion. The United 
States Supreme Court reversed the Circuit 
Court of Appeals and held that anyone had 
the right to sell the bituminous emulsion as 
it was an iinpatented article of commerce. 
The Supreme Court pointed out that if the 
seller of the bituminous emulsion was held 
to be an infringer, the patentee would be 
granted a limited monopoly on the sale of 
an Iinpatented product. In this connection 
the Court stated: 

. . every use of a patent as a means of 
obtaining u limited monopoly of unpatented 
material is prohibited. It applies whether 
the patent be for a machine, a product, or 
a process. It applies whatever the nature 
of the device by which the owner of the 
patent seeks to effect such unauthorized 
extension of the monopoly.” 

This unequivocal statement by the Su- 
preme Court would appear seriously to cur- 
tail, if not destroy, the doctrine of con- 
tributory infringement as previously ex- 
pounded by many experts. 


Co-Owners 

T here is a great deal of misunderstand- 
ing as to the rights of co-owners of a 
patent. It is frequently thought that co- 
owners must share all profits received from 
exploiting the patent. Also, it is often stated 
that where a patent is jointly owned by two 
or more people a license to practise the in- 
vention of the patent must he granted by 
all of the co-owners. 

However, in the absence of a partnership, 
joint venture, or some definite understand- 
ing to the contrary, each of the co-owners 
of a patent has the right independently to 
promote and exploit the invention without 
accounting to the other co-owners. 

A Federal District Court considered this 
question in a recent case, and made the 
following comment: 

“For example, one. co-owner of a patent 
right, whatever his undivided interest may 
be, may exercise that right as he pleases, 
regardless of the consent of any co-owner. 


Thus, no recovery of profits or damages can 
he had against such a co-owner if, without 
I he consemt of the others, he makes, uses, or 
sells the patented invention. That is to say, 
he may, at will, make, use, or sell the 
patented invention or license others to do 
so, and neither he nor his licensees may he 
enjoined from so doing.” 


Rubber Tire 

T he provision of a rubber tire for a lawn 
mower does not amount to invention, 
according to a recent decision of the Court 
of Customs and Patent Appeals. 

The tribunals of the Patent OflSce re- 
jected a patent application for a demount- 
able rubber tire for a lawn mower and the 
applicant for the patent appealed to the 
Court of Customs and Patent Appeals. The 
Court found that similar rubber tires had 
been used on perambulators and on chil- 
dren’s wagons and concluded that the use 
of the tire on a lawn mower did not in- 
volve invention. The court stated: 

“As we see it, appellant has done nothing 
more than use a well-known old art vehicle 
tire for a lawn mower without any inodifira 
tion which required invention.” 


Folding Box 

I NFRINGEMENT of a patent for a fold- 
ing paper box formed of a single strip 
of paper is not avoided by forming a box 
from two strips of paper glued together. 

In a recent suit for patent infringement 
the patent disclosed a hexagonal folding hat 
box formed of a single strip of paper. The 
infringer made his box from two separate 
strips of paper hut in other respects it was 
substantially the same as the patented box. 
The court pointed out that making an ele- 
ment in two pieces when it is described in 
the patent as being formed of a single piece 
does not avoid infringement where the ele- 
ments function in substantially the same 
manner. In reaching its conclusion the court 
pointed out: 

“Thus appellee’s box, although formed of 
two parts, fastened together by glue, is an 
integral structure; it operates and functions 
identically with the box made under the 
patent and does not avoid infringement.” 


Revision 

A COPYRIGHT on a hook or play docs 
not protect revisions made after the 
copyright was obtained. This question wa^ 
recently considered by a Federal District 
Court in a suit charging that a photoplay 
was an infringement of a copyright on a 
play. The bill of complaint alleged that the 
plaintiff had written and copyrighted an 
original drama. After the copyright was ob- 
tained the complaint alleged that the play 
was revised, and it was charged that the 
photoplay copied the revised version of the 
copyrighted play. 

So far as the complaint revealed, no copy- 
right was obtained on the revisions or on 
the revised version of the play. The Court 
held that the copyright on the original play 
did not protect the revisions, and that in so 
far as the suit charged the defendant with 
copying the revisions it should be dismissed. 
The Court pointed out that a new copyright 
could have been obtained on the revised ver- 
sion of the play and in that manner the 
plaintiff could have protected himself. 


Books SELECTED BY THE EDITORS 


SUNSPOTS AND THEIR EFFECTS 

By Harlan True Stetson, Research Associ^ 
ate, Massachusetts Institute of Technology 

I N this volume the author, now the most 
outstanding scientist in the combined 
fields dealt with, has compacted a vast 
amount of information on the sun : sunspots 
and human behavior (ups and downs of our 
feelings) ; sunspots and growing things 
(tree-ring cycles, plant growth, vintages, 
animal fluctuation); sunspots and radio; 
sunspot periodicity and business (the much- 
talked-of parallelisms) ; measuring sun- 
light; weather and sunspots (long-range 
prediction) ; solar utilities; light and 
power; earth’s magnetism (including the- 
ory of its effect on carrier pigeons) ; sun- 
spot causes and prediction. His treatment 
is popular and most readable. Big things, 
largely practical, are expected to follow 
from the studies now being made of these 
subjects. (201 pages, 5 Vi by 8 inches, 15 
illustrations.) — $2.15 postpaid. — A. G. /. 

DISTILLATION 
By /. Reilly 

T his work has been carefully and thor- 
oughly carried out by Professor Reilly, 
who is a technical member of the Irish Free 
State Industrial Advisory Board, and is an 
authority on the azeotropic process. In this 
book some of the newer developments have 
been considered both from the theoretical 
and industrial aspects, as, for example, evap- 
orative distillation and the azeotropic de- 
hydration of alcohol. (120 pages, 4 by 6V2 
inches, illustrated with drawings.) — $1.35 
postpaid. 

THE COMMAND TO LOOK 
By William Mortensen 

‘‘A FORMULA for picture success” is the 
XX sub-title of this little book made up 
with plastic spiral binding. The author 
claims to have discovered a “definite photo- 
graphic formula” by means of which he is 
able to produce effective photographs. The 
purpose of the present book is to tell of the 
discovery of this formula, analyze it in de- 
tail, and show its concrete application in 
a series of prints that have won the appro- 
bation of publishers and salons. The book 
does not touch upon technical problems; it 
is solely concerned with the maldng of effec- 
tive pictures. If you arc serious about your 
photography and can learn by reading of the 
experience of others, this book should pro- 
vide much inspiration. (190 pages, 4V2 by 
5% inches, drawings, 56 photographs.) — 
$2.15 postpaid. — A. P. F, 

SEGMENTAL FUNCTIONS 
TEXT AND TABLES 

By C. K. Smoley 

P RIMARILY a compilation of logarithms 
of segmental functions, this is a volume 
for advanced engineers and mathematicians. 
It offers simple methods of solving a circular 


segment, and of computing its area, when 
the segment is given with any two of its 
five parts, viz., the arc, the chord, the 
radius, the central angle and the height, 
with numerous examples illustrating the ap- 
plication of these methods. (Limp leather, 
491 pages.) — $5.15 postpaid. — F. D. M. 


THE NATURE OF VARIABLE STARS 
By Paul W. Merrill, Mt» Wilson Observatory 

A COMPACT outline of our present 
knowledge of variable stars: how vari- 
ables are discovered and catalogued, how 
their light changes, what the spectroscopes 
show, their motions and their significance. 
The treatment is semi -technical— Kiertainly 
not typically popular but not abstruse; in 
other words, it is well adapted to its logical 
readers — serious amateurs. (134 pages, 5 VI 
by 8 inches, 12 illustrations.) — $2.15 post- 
paid. — A. G. L 


THE MATTHEWS-NORTHRUP NEW 
INTERNATIONAL ATLAS AND 
ILLUSTRATED GAZETEER 

ATLASES come and atlases go, and it is 
Xa. seldom that the layman who desires an 
atlas for the home is able to determine 
which one would best suit his needs. This 
volume is a most convenient home reference 
atlas, and particularly for those who, like 
this reviewer, pore over a map for hours at 
a time, making their world tours vicariously 
in an armchair. Complete detailed maps of 
all sections of the world are given, and in 
the Gazeteer there are compact descriptions 
of all those queer places you have always 
wanted to visit, from hot and dusty Aden 
to the Zanzibar Protectorate which, we learn, 
produces 82 percent of the world’s supply 
of cloves. Other features are: important 
dates in world development, facts and fig- 
ures concerning areas, rivers, mountains, 
waterfalls, dams, tunnels, and — but, briefly, 
it is practically an encyclopedia of facts 
concerning the physical world. (264 pages, 
11 by 14 inches.) — $3.15 postpaid. — F.D.M. 

ECONOMIC GEOLOGY 

By //. Ries, Prof. Geology, Cornell 

F DR a generation Ries’ “Economic Geol- 
ogy” has remained a standard text on 
its subject, since its author has consistently 
kept it up with the changing times. This 
is the seventh edition and large sections 
have been completely rewritten. As a text, 
and particularly as a concise, dependable 
reference, this work in its successive edi- 
tions has been kept for years on the re- 
viewer’s desk, as it contains the answers to 
many a practical question asked by readers 
of this magazine. Its emphasis is mainly on 
industry, not on abstract geology. Part I, 
on the Non-metallics, covers coal, petroleum, 
natural gas, bitumens, oil shales, building 
stones, clay, limes, calcareous cements, 
salt, bromine, calcium chloride, borates, 


iodine, potash, gypsum, phosphates, abra- 
sives, asbestos, glass sand, graphite, mona- 
zite, and precious stones. Part II, on Ore 
Deposits, covers iron, copper, lead, zinc, 
gold, silver, aluminum, manganese, mercury, 
and the minor metals. Most of these items 
have their own separate chapters and the 
ground covered in each is shown by a typ- 
ical sample, the chapter on gypsum: prop- 
erties and occurrence, impurities, origin, 
distribution in the United Slates and Can- 
ada (area-by-area, with maps), typical 
analyses, uses, amount and value of pro- 
duction, references to literature. A rug- 
gedly bound, practical book. (720 pages, 6 
by 9 inches, 267 illustrations.) —45^25 post- 
paid. — A. G. L 

ATLANTIC CAME FISHING 
By S. Kip Farrington, Jr. 

A dventure on the briny deep is the 
. key-note of this beautifully produced 
and handsomely illustrated volume. Fisher- 
men of all kinds will go for it in a big 
way; non-fishermen who thrill to factual 
adventure stories will get as much from it 
as will a fisherman who has been on the 
right end of a fishing line at the right time. 
The author covers the subject of salt water 
fishing from Nova Scotia to Bimini — from 
dories, from high-powered motor boats, 
from the beach. Part instruction manual, but 
all intensely interesting reading, the book 
tells what to fish for, where and how. (298 
pages, 8 V 2 by IIV2 inches, 125 action photo- 
graphs, and seven full color paintings by 
Lynn Bogue Hunt.) — $7.75 postpaid. — 
A. P. P. 

CATALYSIS 

By Qeorg-Marin Schwab. Translated from 
the first German Edition with addenda by 
H. S. Taylor and R. Spence 

C ATALYSIS, the remarkable effect of 
accessory substances on chemical re- 
actions, remains somewhat of a mystery 
despite the vast amount of research devoted 
to it and the enormous importance of its 
industrial applications. In this volume an 
outstanding German treatise on catalysis has 
been amplified and brought up to date by 
eminent authorities, American and English. 
The result is a book of greatest value to 
the student and to others interested. The 
presentation is clear and covers the field 
in an understandable manner, but without 
sacrificing subject matter. (369 pages, 6 
by 9 inches, unillustrated.) — $4.45 post- 
paid.->D. H. K. 

METAL AIRPLANE STRUCTURES 

By Major Flavius Loudy 

W HEN airplanes were built of wood, 
their structure was simple and well- 
nigh standardized. Now that aircraft are 
built almost solely of aluminum alloys and 
stainless steels, the variety of structural 
forms and the complexity of structures are 
much greater. There are riveted and welded 
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joints to think of. Fuseiages may be of tubu- 
lar steel, monocoque, or semi-monocoque, 
with every imaginable type of bulkhead and 
stringer. Wings are metal covered and the 
metal covering is made to give a large pro- 
portion of the strength in what is known 
as the stressed skin design. Metallurgical 
knowledge has to be brought into play, 
methods of stress calculation are exceed- 
ingly complicated, and sometimes the best 
calculations have to be supplemented by 
tests to proof load and to destruction. The 
very difficulties and complexities of the sub- 
ject make Major Loudy’s book all the more 
attractive for the technician or the practical 
constructor. Consideration of structural ele- 
ments is supplemented by concise and prac- 
tical suggestions for calculations. The many 
illustrations give a very fine survey of mod- 
em practice. Even the private flier or the 
layman interested in knowing how the air- 
plane appears under its skin will read the 
book with pleasure and benefit. (445 pages, 
293 figures.) — $5.20 postpaid. — A. A. 

THE SECRETS OF TRICK 
PHOTOGRAPHY 

By O. R. Croy 

P HOTOGRAPHY without a camera, 
moonlight — real and faked, homemade 
snow flakes, silhouettes, photography of 
glass, photographic ornaments, optical cari- 
catures, photomontage, pencil drawing with 
the camera, printing on silk — these and doz- 
ens of other subjects are thoroughly covered 
in clear, compact style. In general, the text 
for each subject comprises a single pag<' 
with, facing it, a full page photograph illus- 
trating the effect described. The amateur 
photographer who is looking for new ways 
of photographing old subjects or for obtain- 
ing odd and unusual results will find 
straightforward and practical instructions 
in the pages of this Iwok. (174 pages, 6 
by BM: inches, thoroughly illustrated with 
photographs and diagrams.) — $2.65 post- 
paid. — A, P. P. 

AXIAL BIFURCATION IN SERPENTS 

By Bert Cunningham, Duke University, with 
Foreword by Raymond L. Ditmars 

AN author with a passion for double- 
x\. lieaded, two-tailed and Siamese twin 
snakes has fine-tooth-combed the past scien- 
tific literature of several languages and 
brought together in one book all available 
previously published scientific descriptions 
of these freaks. (91 pages, 6 by 9 inches, 
134 illustrations.) — $2.65 postpaid. — A. G. I. 


Canal, New York CityV water supply sys- 
tem, the Wilson Dam, the Holland Tunnel, 
the Columbia River Highway, the George 
Washington Bridge, Boulder Dam, and the 
two monumental new bridges at San Fran- 
cisco. The style is free and readable, and 
those who are interested in such achieve- 
ments will find the book fascinating. (.^08 
pages, 6^/^ by 9% inches, illustrated.) — $2.70 
postpaid. — F, D, M, 

ARMATURE WINDING 

By David P. Moreton, Carl H. Dunlap, L. H, 
Drinkall 

‘<T)RACTICAL” is a word that describes 
JL this book from beginning to end. It 
deals with the construction, winding, and 
repairing of A.C. and D.C. motors and gen- 
erators, all of the steps being clearly shown 
in photographs and drawings. (280 pages, 
6 by 8 Ml inches, well illustrated.) — $2.15 
postpaid.— /<. P. P. 

EARLY MAN 

Edited by George Grant MacCurdy^ Director 
American School of Prehistoric R^earch 

T his book contains the 36 scientific 
papers delivered by the world’s out- 
standing anthropologists at the notable In- 
ternational Symposium on Early Man held 
last year at Philadelphia. These cover re- 
search on ancient man in Java, Palestine, 
Norway, China, India, The Pacific, South 
Africa, and Japan, the main emphasis, how- 
ever, being on American paleoanthropology. 
To readers not already familiar with the 
literature of ancient man, also without some 
knowledge of geology, this will seem to be 
an advanced work. To others it will be a 
notable collection. (362 pages, 6 by 9 inches, 
82 illustrations.) — $5.20 postpaid. — /f. G, /. 

HANDBOOK OF CHEMISTRY 
AND PHYSICS~22nd Edition 

Charles I). Hodgman, Editor-in-Chief 

T his handbook of chemical, physical, 
and mathematical data has through its 
many editions become a standard reference 
on the subjects covered. New information 
is added and tables are revised with each 
reappearance to keep it fully useful and up 
to date. Its 2090 pages represent a veritable 
library of data readily available in labora- 
tory or oflice. Not only is it useful for prac- 
ticing scientists, but students in science will 
also find it of great value. — $6J25 postpaid. 
-D. H, K. 


MIGHTY ENGINEERING FEATS 
By Harriet Salt 

A S the title implies, this is a running 
u account of some of the greatest struc- 
tures made by man. The background, gen- 
eral history, details of construction, and 
dates, are given for such projects as the 
first transcontinental railroad, the Panama 
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OUTLINE OF HISTORICAL GEOLOGY 

By Charles Schuchert, Prof, Emer, of Pale- 
ontology, Yale; and Carl 0. Dunbar, Prof, 
Pal. and Stratigraphy, Yale 

T he third edition, now entirely re- 
written, of a brief but well illustrated 
outline of earth history, by the authors of 
the longer historical geology reviewed in 
these columns last July; it is based, in fact, 
on that book. It is described as a telescopic 
rather than a microscopic view of the great 
panorama of the geologic past, giving depth 
and perspective rather than detail, hence the 
more common systematic period-by-period 
treatment is avoided. It presupposes an ele- 
mentary knowledge of physical geology. 
(241 pages, 6 by 9 inches, 151 illustra- 
tions.) — $2.65 postpaid. — A, G. /. 


The 

ORIGIN OF LIFE 

Br A. I. Oparin 

Novel in conception, far-reaching in 
its implications is this fascinating an- 
swer to the age-old question of when 
and how life first appeared on earth. 
(Trans, by Sergius Morgulis) $2.50 

# 

FEARFULLY AND 

WONDERFULLY 

MADE 

By Renee von E. Wiener 

“The Human Body in the Light of 
Modern Science” is the sub-title of 
this important volume which deals 
with the functions of the human or- 
ganism, its physiology, anatomy and 
behavior as a whole. $3.50 

All bookstores 

THE MACMILLAN COMPANY 
60 Fifth Avenue New York 
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ZERO TO EIGHTY 


by Dr. B. F. Northrup 

ExpLiininp the inventions and reflections 
of one of the foiemost technical minds of 
our time. A scientific introduction into the 
possibility of interplanetary and future 
air travel by means of the electric gun, 
augmented foi those with a scientific 
background by a Technical Supplement, 
which leaves the body of the book un- 
encumbered for the lay reader. 

Illustrated, Cloth, ^3.00 

THE SCIENTIFIC PUBLISHING CO. 

44 Perk Piece Princeton, N. J. 


The Moon 
With the Nak^ Eye 
and Field Glasses 

By C. N. Joyner, B. E. 

A 135-page book containing eleven 
5 by 7 inch half-tone photographs of 
the moon, each faced by a key chart 
of names of features and an informa- 
tive chapter of description ; also chap- 
ters of general interest, an index to 
lunar features, and in a pocket a 24- 
inch folding map of the moon’s main 
naked-eye features. This book is for 
naked eye and field glass work. — 
$3.00 postpaid. — A, G, /. 
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50 Years Ago in . . . 



COAL IN THE MAKIN(;— the late violent fttornis in the 
Channel the sea washed through a hijih and hard sand bank near the 
Isle of St. Malo, France, nearly four meters thick, laying bare a 
portion of an ancient forent which was already passing into the 
condition of coal.” 

BRIDGE— “Owing to the <*iiormous expense of acquiring real estate 
for the construction of the approaches and termini of bridges in 
populous districts, a most interesting engineering problem is pre- 
sented in the designing of bridges in which this difficidty is to be 
avoided. The bridg«‘ illustrated in the accompanying engraving is 
of this type, the shores being little above the water level, the stream 


being a navigable one, and the necessary condition being that the 
span should be sufiicient to allow several ships to pass under simul- 
taneously, and of sufficient height to permit vessels of ordinary size 
to pass under without the necessity of opening the draw.” 

(;i]]Vl— “The high price of gum acacia has led Trojanowsky to seek 
for a substitute. This he believes may be found in the mucilage of 
flax seed. By boiling the seed with water and precipitating the 
strained decoction with twice its volume of alcohol, he obtained a 
substance which, after drying, consisted of <tpaque, yellowish-brown 
irregular fragment^, somewhat brittle, but not easily reduced to 
powder, dissolving in water to a turbid mucilaginous solution.” 

LACKING — “The King of the Belgians recently sent to the Sultan 
of Morocco a present of a locomotive and a Pullman car. The fliffi- 
eulty is that there is no railway in Morocco!” 

TELE(;RAPIIY— “It is a matter of considerable pride to the opera- 
tors of the Vt'estern Union Telegraph Company in San Franci8r.o 
. . . that the feat of transmitting clock signals throiigli 7,200 miles 
of line and communicating directly thniiigh that same line has never 
been equaled.” 

CANNON - “The ordnance deparlment of the army has received 
from Mr. Hiram Maxim, of Pmgland, the tlescription of a new dyna- 
, mite gun which he has i>rojected. ... He mixes with compressed 
air a quantity of volatile hydrocarbon, such as the vapor of gasoline. 
This compres8e<l mixture is introduced behind the projectile and 
the pressure is applied to start it forward in the chamber of the gnn. 
After it has moved a certain distance the projectile itself uncovers 
u detonating fuse and an explosion then oi-curs, the air furnishing 
the oxygen for the explosion and the pressure being increased about 
ei^t times. ... By this means be hopes to render the use of dyna- 
mite in projectiles practicable in big guns,*’ 


MICA— “The jieculiar physical characteristics of mica, its resistant 
to heat, transparency, capacity of flexure, and high electric resistance, 
adapt it . . . to applications for which there does not appear to be 
any perfect substitute. Its use in windows, in the peep holes on the 
furnaces used in metallurgical processes, as well as the ordinary 
use in stoves for domestic purposes, are examples of its adaptability 
to specific purposes which it does not seem to share with any other 
material.** 

PLANT GROWTH— “Prof. Sachs, the celebrated (;ermun botanist, 
lias discovered that the ultra-violet and invisible rays of the solar 
spectrum especially promote the development of flowers, the growth 
of which is exceedingly feeble when the rays are suppressed, 
although that of the other parts of the plant is very 
luxuriant.” 

ANCIENT — “The oldest arm chair in the world is the 
throne of Queen Hatafu, who flourished in Egypt 1,600 year© 
H.c. It is of ebony, beautifully carved. It i^* now one of the 
treasures of the British Museum.” 

OYSTER FARMING— “The method of farming most suc- 
cessful in America consists in depositing oyster shells upon 
the bottom, just liefore the spawning season, to which the 
young attach themselves, and then placing among the shells 
a few mature oysters to furnish eggs and young. As soon as 
the young oysters caught in this manner are large eniitigh 
to handle, they are distrihnteil over the bottom.” 

BISON — “Mr. Clinton A. Snowden of the Chicago Times 
is the originator of a scheme to save bison that still remain on the 
plains. It has been ascertained that pf the millions which once 
roamed on the prairies of the West only seventy-five or a hundred 
remain. ... It is to he hoped this laudable expedition will succeed. 
It would seem as if Congress might do something to promote and 
encourage the preservation of this wonderful breed of animals.” 

PHONOGRAPHS — “The improvements in the phonograph have 
now been carried to such a degree of perfection that the instrument 
is practically ready for general introduction. Undoubtedly mean 
will he hit upon from time to time to enhance the value and efficiency 
of the phonograph, but it stands today, in our opinion, far more 
practical and complete than was the typewriter when first brought 
out and placed on the market. Back of all the tall talk and exaggeta- 
tion on the subject ... is a machine of admirable performance, 
whose utility is so wide and various that it is hard to determine just 
which work will give it the largest field of employment. , . . And 
then, too, is the wonder . . . that not only can the human voice 
he registered, hut it can he duplicated in countless eleclrotypea.” 


AND NOW FOR THE FUTURE 

f(Ultrn-vtolet light put to work at a practical germ killer, 
by F. D. McHugh. 

((How plant **wtzardi” develop important new fruits, 
vegetables, and flowera, by Keith C. Barrons. 
((Transatlantic telephony— >a story in photographSi by 
A. P. Peek* 

((Personalities of the elements, and how they alfdet 
metal structures, by Sidney J, French, Ph. D« 

((How do you know you can^t eat onions?, by T« Swann 
Harding. 
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VINCENT BENDIX 


Personalities 

in 

Industry 


T raveling eastward on The Twen- 
tieth Century Limited, you are sur- 
prised when it comes to a grinding halt 
at South, Bend; ordinarily this crack 
train does not stop at the Indiana city. 
Suddenly there appears in your car a 
broad-shouldered, brown-haired man, 
surrounded by several companions. The 
group at once plunges into earnest con- 
versation and you are struck by the 
incisive tones of the central figure, the 
sweep of his hand, his bright eyes, his 
almost boyish entliusiasm. If at Elkhart 
several more persons climb aboard and 
join the conference, you may be sure 
that the broad-shouldered man is Vin- 
cent Bendix. 

Vincent Bendix leads a busy, active 
life, consistent with his position as one 
of Americans leading manufacturing and 
inventive figures; wasted moments are 
few. Decisions are frequently made be- 
tween his South Bend factory offices and 
his New York headquarters, from where 
he can look across the Hudson and see 
his newest factory rising at Bendix, 
New Jersey, or while he travels across 
the Atlantic, to the South, or to Cali- 
fornia. 

Vincent Bendix as a boy left his 
Illinois home filled with the ambition 
of youth, and now actively heads 32 
corporations. He who once operated an 
elevator in New York today sees air- 
planes equipped with his products rise 
into the sun all over the globe. And the 
young man who started his actual busi- 
ness life in a motorcycle shop is now 
internationally Ifnown as the Inventor 
of the Bendix Drive of which more than 
60 million have been used on the auto- 
mobiles of the world. 

On land or sea or in the air, some 
Bendix product will be found — carbur- 
eters in automobiles and airplanes; ra- 
dio direction finders on ships at sea; 
starters, generators, magnetos, landing 
gear, brakes, and many other devices 
on great Mtksport planes; even out- 
board motors for recreational purposes. 

While still in his early teens, Vincent 
Bendix worked on plana for a chainless 
bioyeie, and when nothing came of a 


long correspondence with a manufac- 
turer, he left his clergyman father’s 
home and came to New York. At 17, 
Bendix was a stenographer in a law 
office, meanwhile picking up the fun- 
damentals of mechanics from a build- 
ing superintendent and a knowledge of 
electricity from an Edison official. 

The first definite stop toward his 
chosen field was made by the youthful 
Bendix when he bought a second-hand 
motorcycle. True to form, he soon 
worked out improvements on the ma- 
chine he rode. He engineered the design 
and supervised the building of the ex- 
perimental machine in a bicycle shop in 
New York City. He filed application for 
patents on this spring frame motorcycle 
and then took it to Hammondsport, New 
York, and showed it to Glenn H. Cur- 
tiss. Curtiss wanted his new friend to 
become a partner; “V.B.” likes to re- 
flect that, at 19, and for only 1000 dol- 
lars, he might have taken a half interest 
In what was to become a great business. 
But even broader, fields were in store 
for the boy from Illinois. 


Today the Bendix realm includes, 
among others, the Bendix Aviation Cor- 
poration, Bendix Products, Eclipse, Ben- 
dix Radio, Scintilla Magnetos, Hy- 
draulic Brakes, Jaeger Watch, Friez 
weather equipment, Pioneer Instru- 
ments, and, more recently, Bendix Home 
Appliances, manufacturers of an auto- 
matic home laundry. 

Business is the dominating passion of 
his life, but he has many side interests. 
His 25,000 dollar prize, annually award- 
ed for the National Air Races trans- 
continental classic, is known throughout 
the world of aviation, as is the Bendix 
Glider Trophy in the world of motorless 
flight. His was the moving spirit that 
brought the Golden Lama Temple to the 
World’s Fair in Chicago, and he also 
aided the trust that gave the museum 
at Stockholm, Sweden, its magnificent 
collection of Asiatic ecclesiastical art. 
He has been decorated with the Legion 
of Honor of France; he is a Knight 
Commander of the Order of the North 
Star, an honor from King Gustave of 
Sweden. 


HIGH FINISH ON A DISK some stage ill tlie mainilaeture of almost all 

jlX metal products, they must go under treatment 
AT HIGH SPEED with an abrasive- sometimes once, often several 

* times. It may be that a disk is polished with a grind* 

ing wheel, as in this photograph which was supplied 
by I'he Norton Company, or it may be that abrasives 
cut steel tubing to make modern furniture, grind 
telescope mirrors, or cut and polish gem stones. 
Abrasives (sec page 266) made and operated under 
rigid control now play a major part in the steady 
march toward greater precision in mass production* 
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Wheeler Dam, near Muscle Shoals in Alabama, which was recently dedicated by the TV A. In this photo- 
graph, this important dam has just been drawn down for malaria control, as indicated by the exposed shore 


Flood Forecasting 

Daily Gaging of Tennessee Valley Stream Levels 
an<l Rainfall . . . Dams Store or Release Water 
Accordingly , . . For Flood Control, Navigation 

By HERBERT F. GOUGH 


K eeping tub on an annual oyob* of 
145,000,000,000 tons of water —re- 
cording its movements, anticipat- 
ing its whims, and manipulating the 
proper mechanical checks and resit ainl*^. 
— furnishes a sizable demonstration in 
modern water control methods. Such a 
demonstration,* definitely needed in 
America today, is now in progress in the 
Tennessee Valley. In fact, for the first 
time in history, man is in the driver’s 
seat and holds the reins of control on a 
river of major proportions. 

Four years ago the nation massed its 
technological forces under the Tennes- 
see Valley Authority and began its pro- 
gram aiming at the orderly development 
of the water resources of the Tennessee 
basin. 

The Tennessee basin problem may be 
stated numerically — 52 inches of rain a 
year, distributed over 41,000 square 
miles of territory that varies from mile- 
high mountains to low flood plains only 
a few hundred feet above sea level. This 
is twice as much rainfall as occurs in the 
Missouri Valley, and approximately one 
and one-half times that of the Ohio Val- 
ley. 

The storms that contribute most of 
this rainfall come from the Gulf and oc- 
cur during the months of December to 
April inclusive. Thunder-storms, coming 
from the west, occur during the West 
Indian hurricane season from July 


through November. An equally seriou'^ 
menace during these summer moiitlH 
comes in the form of tropical storms 
from the Atlantic coast. Without warn- 
ing, moisture-laden winds swing in from 
the coast and have to travel but a short 
distance before striking the high south- 
ern Appalachians. There they rel<*ase 
torrential downpours into the drainage 
areas of the Watauga, French Broad, 
Pigeon, Little Tennessee, Hiwassee, and 
Ocoee Rivers, all of which flow westward 
into the Tennessee. 

T he fluctuations in the Tennessee 
River correspond to these wet and 
dry seasons. During summer, the flow at 
Knoxville often drops to a flow of 3000 
cubic feet per second. Several months 
later, following the winter and spring 
rains, the river had increased its depth 
by 23 feet and the volume of flow is over 
100,000 cubic feet per second. On the 


lower river beyond Muscle Shoals, the 
seasonal discrepancy is even more alarm- 
ing. At Pickwick Landing, when there is 
no regulation, the flow drops to as little 
as 7000 second-feet. Under flood condi- 
tions, however, the river will increase 44 
feet in depth and, bursting over its 
banks, attain a flow of 318,<^0 second- 
feet. The highest stage on record oc- 
curred in March, 1867, when the dis- 
charge was 428,000 second -feet at Chat- 
tanooga. 

This annual flood menace is aggra- 
vated by the peculiar break in the natu- 
ral direction of flow of the Tennessee 
itself. In early geologic times the Ten- 
nessee River flowed from its present up- 
per basin in eastern Tennessee through 
a channel which extended southwesterly 
from a point somewhat downstream from 
Chattanooga to the vast embayment 
which has since receded to form the Gulf 
of Mexico. A subsequent uplift of the 



m 

earth’« ciriiflt blocked this old outlet, thus 
diverting the upper river into its present 
lower basin, which extends westward and 
tlien north. 

The danger in this situation lies in the 
fact tliat it prevents a co-ordinated flow 
of flood, waters down the river. The 
topography of the lower basin is low and 
rolling, and the run-ofi is much slower 
than in the eastern end of the Valley. 
The rains in the lower basin cause flood 
crests that recede slowly, retarded not 
only by low gradient but by backwater 
from the Ohio at the mouth of the Ten- 
nessee River. It is n<»t uncommon for a 
swiftly moving crest from the upper 
basin to reach and further augment one 
that has not yet drained out of the lower 
river. 

It is estimated by engineers that the 
maximum run-off that may be expected 
in the upper Tennessee Basin is about 
34 cubic feet per second per square mile 
of territory. The upper basin is 21,400 
square miles in area. This means that, 
barring regulation, it wcuild not be un- 
reasonable to expect a flow of approxi- 
mately 730,000 cubic feet per second in 
the Tennessee at Chattanooga. 

Such is the volume of water that must 
be controlled as a public enemy or pul 


S' C I E N 'T I Ft C A- M A; N ' 

end of Lake Wilson, U 1^36 

by TV A, Fottr more are under d^lop- 
ment or actual constructioii-^ilberls^ 
ville Dam at Gilbertsville, Kentucky; 
Pickwick Landing Dam, 53 miles down- 
stream from Wilson Dam; Guntersville 
Dam, near Guntersville, Alabama; and 
Chickamauga Dam, near Chattanooga, 
Tennessee. Two more dams have been 
recommended to complete the transfor- 
mation of the Tennessee from Paducah 
to Knoxville into a navigable waterway 
with auxiliary flood control and hydro- 
electric pt»wer values. These are the 
Watts Bar project near Peakland, Tenn- 
essee, and the Coulter Shoals prtqect 
near Lenoir City, Tennessee—both be- 
tween Chattanooga and Knoxville. 

I N the uplands, to control the fl«»w into 
the Tennessee, the Authority has built 
one storage dam, is constructing an- 
other, and has. proposed a third. Norris 
Dam, on the Clinch River in northeastern 
Tennessee, was completed and put into 
operation during 1936. Hiwassee Dam, 
..n the Hiwassee River in southwestern 
North Carolina, is in the initial stages of 
construction. A third high storage dam 
has Iteen proposed on the Little Tennes- 
see River at F«>ntana, North Carolina. 


how much of it » oomhig dowtt A* 
era of the region, j , 

*9 91 bAais the mnottut, durkticA, 
and Intensity of the rAittfall* *bA 
of the year, the immedtalc ^w of the 
river, the average period of surface run- 
off in the particular area, and the corre- 
g{H)nding average period of ground-wa- 
ter run-off, the forecasters are able to 
calculate the volume of flow in the river 
as many as 72 hours in advance. They 
not only determine how much of the rain- 
fall will run off into the river but, if it 
is an extreme flood crest, when the high 
stage will arrive at given points along 
the stream below. 

For this purpose, the Authority has 
located at strategic points throughout 
the Valley 156 daily gages and 42 re- 
cording gages for measuring precipita- 
tion. In addition, reports are received 
from 147 gages owned and operated by 
other governmental agencies or private 
corporations. Through the co-operation 
of the Water Resources Branch of the 
United States Geological Survey, the 
Authority receives stream-flow data from 
about 120 stream-gaging stations located 
along the Tennessee and its tributaries. 
By correlation these data, a continu- 
ous record of the tf»tal amount of riin- 


to work in the service of man- 
kind, The Tennessee Valley 
Authority is using every rea- 
sonable method toward this 
end. The approach is twofold. 
On the one hand, improved 
farm management practices 
aiming at increased ground- 
water storage by means of 
cover crops, terracing, and re- 
forestation are encouraged. 
On the other hand, a con- 
struction program is now un- 
der way for the erection and 
integrated operation of a 
series of storage dams on the 
principal tributaries, and high 
navigation dams on the Ten- 
nessee itself. 

The Authority's agricultu- 
ral experts estimate that a 
general shift toward improv- 
ed farming practices through- 
out the entire valley area 
would facilitate absorption of 
an additional four inches of 



rainfall, a further ground- 
water storage equivalent to about twice 
the capacity of the Norris Dam reservoir. 
This amounts to approximately 6,500,000 
acre-feel. 

Such storage in the soil is a valuable 
supplement to the dams, the main instru- 
ments of control. On the Tennessee it- 
self, nine high dams and one low-lift 
navigation lock are contemplated. Of 
these, three are now in existence — the 
privately owned Hales Bar Dam located 
40 miles downstream from Chattanooga, 
the war-built Wilson Dam at Muscle 
Shoals, and Wheeler Dam, at the upper 


Co-ordinated functioning of these mon- 
olithic concrete giants will step the wa- 
ters of the region down through a chain 
of reservoirs, making them “walk" in- 
stead of “run." Integrated operation will 
make possible 652 miles of year-’round 
navigable channel, skim the crests off 
flood waters, produce about 2,000,000 
horsepowiT of electric energy. 

Yet all this would be impossible with- 
out the work of a small staff of engineers 
whose duty it is to record with consistent 
accuracy, the year ’round, how much 
rain is falling, where it is falling, and 


qff on the land, or in the streams, is made 
available at all times. To complete the 
information, stations have been estab- 
lished for measuring the amount of loss 
through evaporation. 

In other words, the question is no 
longer what effect a heavy rain will have 
along the Clinch River only, but what 
effect storms along the Clintih, Holston, 
French Broad, Little Tennessee, Hiwas- 
see, Elk, and Duck will have o» the 
Tennessee River, and, further, what the 
combined effect will be on the principal 
cities and the Authority’s c«titotructioa 





pr<}j«6to fdoog the way and in the Mfsais* 
#ipgi Valley beyond. 

*^he buainess is now getting compli* 
eatedy^ remarks Albert S. Fry, head en- 
|;ineer in charge of the service, '^because 
we have to estimate the run-off in the 
drainage basin of each of these tribu- 
taries and project our calculations on 
each flood crest, large or small, as it 
progresses down to the Tennessee and 
beyond, determining four or five days in 
advance just when and where each minor 
crest will meet others and when the 
augmented flow will reach cities or 
points that are not protected against 
fioods." 



Thus, it is like trying to figure out a 
time table with many variable quanti- 
ties, yet that time table is turned out 
daily, A mimeographed report on river 
stages, rainfall, and a three-day forecast 
is sent out daily from Knoxville to about 
150 interested parties. The same infor- 
mation is telephoned every morning to 
the TV A dams and a number of towns 
on tile Tennessee. 

Since time is the essence of the sys- 
tem’s value, the forecasters are con- 
stantly experimenting. Experiments are 
now under way requiring the keepers at 
certain isolated gaging stations to rep>rl 
twice daily directly from the stations by 
sliort-wave radio. The outstanding de- 
velopments thus far are two automatic 
radio reporting devices particularly ap- 
plicable to river gaging stations too re- 
mote for telephone connection. These 
two, inventions of the TVA, resulted 
from study of a device used in California 
by the State Engineering Department 
for transmitting the fluctuating stages 
of irrigation canals. 

One of these is an automatic stream- 
gage radio transmitter. Because of the 
unusually rapid run-dff from the Elk 
River drainage area and its almost im- 
mediate eff^t upon the Wheeler reser- 
voir, the tot of these automatic devices 
was set up at the stream-gaging station 
at Tennessee. Jhe principal 

feature of this equipment is the keying 
device which takes the gage reading and 



Above is shown one of the 
stream gaging stations on the 
French Broad River. At the 
left: This special radio device 
announces automatically every 
two hours whether the river if 
rising or falling. A similar one 
broadcasts a record of rainfall 


■ automatically hioadcasts ev- 
ery two hours over a short- 
wave radio set. The messages, 
in dot and dash code, are 
picked up at Wilson Dam and 
relayed by telephone to the 
Knoxville office. 

The metal float in the gaging station 
which rises or falls with the fluctuation 
of the stream is suspended by a small 
wire cable which passes over a wheel at- 
tached to a small drum in the gaging 
house. The rise and fall of the float, with 
variations of water level, turn the drum. 
Around the periphery of tlie drum are 
copper electrical contacts corresponding 
to the water level at any time. These 
contacts close an electrical circuit and 
a timing device sends dots and dashes in 
combinations determined by the posi- 
tion of the drum. 

A n observer at some distant point lis- 
tens in and counts the dots and 
dashes and from these knows how high 
the water is at that time. The broadcast- 
ing is done at any intervals of time de- 
sired. Several of these automatic report- 
ing mechanisms have been installed at 
strategically important stations in tribu- 
tary drainage areas. 

The second device is a radio rain-re- 
cording station which operates somewhat 
similarly to the automatic river gaging 
station. There are four of these in oper- 
ation. 

Control was sufficient to justify the 
issuance on April 30, 1937,‘ of a schedule 
governing operation of Norris, Wheeler, 
and Wilson reservoirs for the summer in 
the interests of navigation and malaria 
control. For navigation purposes, water 
would be released from all three reser- 


voirs so as to maintain an average dis- 
charge of 17,000 second-feet in the Tenn- 
essee at Florence, Alabama. For malaria 
control — that is, the business of leaving 
mosquito larvae high and dry instead of 
permitting them to thrive in breeding 
pools along the shores — a definite draw- 
down schedule was worked out for both 
Wheeler and Wilson reservoirs. This 
schedule, of course, would be subject to 
temporary interruption when necessary 
by regulation for floods, navigation, or 
TVA construction operations. 

It sounds as though this manipulating 
of two reservoirs, the combined capacity 
of which amounts to 1,980,000 acre-feet, 
were as simple as filling and emptying a 
water bucket. Yet in July one of those 
expected interruptions occurred to dem- 
onstrate what it takes to control a river. 

The word came that the engineers 
were ready to drive the steel for the third 
cofferdam at Pickwick Landing. This 
would necessitate reduction of the flow 
to 8000 second-feet. Then the Eagle 
Packet Company wrote in from St. Louis 
that their excursion boat Golden Eagle 
would l>c coming up the lower Tennessee 
about the third week of July. Carl A. 
Bock, assistant chief engineer of the Au- 
thority, wrote the packet company as 
follows : 

“Our present plan contemplates dis- 
charging 7000 cubic feet per second at 
Wils^on Dam from July 18 to July 22 in- 
clusive. Our records indicate that this 
discharge will produce a minimum depth 
of about six feet in the lower part of the 
Tennessee River. 

"'At midnight July 22 we plan to in- 
crease the discharge at Wilson Dam to 
17,000 cubic feet per second. This will 
produce a minimum depth of about 5.7 
feet in the Sheffield Cut and about seven 
feet at Big Shoals. This increased flow 
should reach Johnsonville, Tennessee, 
sometime during Sunday, July 25. 

“Six hours before your boat reaches 
the Sheffield Cut we will increase the dis- 
charge to 20,000 second-feet, which will 
give a depth of about six feet at this 
point. We will maintain this release until 
your boat starts down tlie river on the 
return trip.’’ 

That was the plan, and it left TVA 
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Norris Dam, on the Clinch River, as floodwaters were being released 


keeping three balls in the air at one time 
— malaria control, flowage control, and 
navigation. And on top of that it rained. 

The forecasters calculated their vol- 
umes, nonetheless, Wheeler Lake was 
drawn down enough to make room for 
the storage that would occur during the 
period of restricted flow. This left the 
mosquito larvae high and dry. Then the 
gates were closed, and the engineers 
drove their steel piling in low water. In 
final fulfillment, the Golden Eagle ad- 
vanced up the Tennessee and met the in- 
creased flows exactly at Johnsonville and 
the rocky Sheffield Cut as predicted. 

In February, 1936, storms in the up- 
per Tennessee basin jiggled stream gage 
floats up and down like fishing b(»bs. 
On March 4, Norris Dam was finished 
and its gates were closed. The heavy 
rains continued. Yellow water began to 
lick about Chattanooga’s waterfront. By. 
March 30, the high water reached a 37.1- 
foot stage, 4.1 feet abovt? flood stage. It 
is estimated that without the regulation 
afforded by Norris Dam, the river at 
Chattanooga would have reached a stage 
of about 41 feet, with cons<‘quent flood- 
ing of 1000 acrt‘s of urban property and 
flood damages to a total of approximate- 
ly three quarttjrs of a million dollars. 

A FEW days later the crest, a flow of 
318,000 second-feet, reached the 
Pickwick Landing damsite. But, warned 
in advance exactly when the crest would 
arrive, the engineers had had ample time 
to remove eejuipment and materials to 
points of safety. 

The most effective example thus far 
of regulation for flood control occurred 
during the storms that created the great 
flood in the Ohio Valley in January, 
1937. Rainfall records indicate the fol- 
lowing precipitation between December 
27, 1936 and January 28, 1937; Mem- 
phis, on the Mississippi, 20.49 inches; 


Johnsonville, on the lower Tennessee, 
25.06 inches; Nashville, on the Cumber- 
land, 15.81 inches; Louisville, on the 
Ohio, 19.94 inches; Cincinnati, on the 
Ohio, 14.81 inches; C<dumbus, on the 
Scioto, 11.66 inches; and Marietta, on 
the Ohio, 11.52 inches. 

Rainfall records for Knoxville and 
Chattanooga during this period were 
12,51 inches and 12.87 inches, respec- 
tively. Rainfall in the Clinch River basin 
during January amounted to 10.83 inch- 
es, twt> and one-half times normal for 
that month, which is 4.11 inches. 

All through this period, Norris Dam 
stored water, withholding from the Tenn- 
essee an average flow of about 32,000 
cubic feet per second. The effect was to 
reduce the flow at Chattanooga by about 
five feet during the two periods of high 
water. The first high stage was such as 
to put TVA construction operations at 
both Chickamauga and Guntersville 
dams under water. The second was not 
<|uile enough to overtop the Chicamauga 
cofferdam again, but it kept the Gun- 
tersville cofferdam submerged. The fore- 
casting system gave adequate flood warn- 
ings on each occasion, so that on each 
job all e(|uipment was protected and no 
workmen endangered. 

Farther down the river, Wheeler Dam 
reservoir was being operated in conjunc- 
tion with that of Norris Dam. Wheeler 
Lake has a flood storage capacity of 
500,000 acre-feet. On the occasion of 
both high stages, Wheeler reservoir was 
able to withhold enough from the flow of 
the Tennessee to permit the cofferdam 
at Pickwick Landing Dam to escape 
flooding by inches. Release of water at 
the dam was allowed to rise to a peak 
flow of 230,000 second-feet, but no high- 
er, during these crises. This gave the 
lower Tennessee basin a much needed 
chance to drain out, as it and the Duck 
were in the path of the heaviest rains. 


The effect of the combined storage af- 
forded by Norris and Wheeler reservoirs 
on the Ohio River, which during all this 
time was raging in one of the worst 
floods in history, was to skim approxi- 
mately six inches off the crest. The town 
which perhaps benefited most from this 
was Cairo. With its levees overtopped by 
nine inches, Cairo had found it neces- 
sary to throw up temporary mud boxes 
atop its permanent protective structure. 
The occurrence of sand boils throughout 
the town gave evidence of the tremen- 
dous pressure being exerted upon the 
city’s defenses. It may well be that an 
added head of six inches against the 
temporary mud boxes plus the increase 
in the river’s pressure would have con- 
stituted the last straw needed to under- 
mine the whole protective structure and 
inundate the city. 

Many persons do n<it understand how 
a dam can have more than one use, the 
general impression in the past being that 
a dam is usually designed for but one 
purpose and is located at the site partic- 
ularly expedient for such purpose. There 
is a growing recognition, however, that 
the many uses of water and land are in- 
ter-related. 

T he greatest total public benefit is 
not attained through piecemeal de- 
velopment. It is come by through treat- 
ment of a drainage basin as a whole, 
through co-ordinated operation of strate- 
gically placed plants. And it is entirely 
possible that comprehensive develop- 
ment requires fewer structures than 
piecemeal development. For example, in 
addition to the existing Wilson Dam and 
Hales Bar Dam, it would have required 
32 low-lift dams to create a navigable 
channel between Paducah and Kn(»xville 
similar to that of the Ohio River. The 
Tennessee Valley Authority is building 
seven high navigation dams instead of 
the 32, with resultant benefits of flood 
control and water power in addition. 

The most economical development of 
water resources for multi-purpose usage 
comes only after all pertinent factors are 
taken into consideration. Temperature, 
winds, rainfall, topography — these are 
only a few, yet are indicative of the com- 
plexity of the problem. And when one 
looks at the problem as the development 
of an entire drainage basin rather than 
oKa' single stream, the wisdom of inte- 
grated aevelopment becomes apparent 
at once. Interlocking and year-’round 
navigation are not achieved by a dam 
here and a dam there. Flood protection 
is not rendered by low-lift navigation 
dams or by an occasional storage reser- 
voir in the mountains, which under pri- 
vate operation might release water when 
storage would be to the public interest. 
Nor is the maximum of power extracted 
from a basin’s flowage if only the largest 
power sites are developed and the re- 
maining stream flow left unused* 



OUR POINT OF VIEW 


DonU Overtax Fuel Oil 

A S pointed out in the article “The 
. Diesel Broadens Its Field,” pub- 
lished in our April issue, one of the fac- 
tors that may militate again'^t the in- 
herent advantages of the Diesel for many 
purposes is the cost of fuel. Designed 
to operate on any ordinary fuel oil such 
as is readily available throughout this 
country, the Diesel can supply efficient 
power at low cost. But, remove the low- 
cost advantage of the engine, by increas- 
ing the cost of fuel, and the recent tech- 
nological advances in design and con- 
struction hold little advantage to the ul- 
timate consumer. 

It has frequently been stated that there 
is small reason to fear that the pro<lucers 
of fuel oil will raisi* their retail prices 
merely because of increased demand. 
The insidious and insatiable monster of 
unfair taxation is the hidden receptacle 
into which will pour the added costs of 
fuel oil, unless consumers are wary, 
keep in constant touch with develop- 
ments, and nip efforts at increased taxa- 
tion in the bud. 

A case in point is the recently <lc- 
feated Boland fuel-oil bill, aimed to levy 
a tax of 42 cents per barrel on all fuel 
oil used in the United States for the 
g<*neration of heat or power- -a one cent 
per gallon tax over and above present 
taxes. It is estimated that fuel oil letails 
at an average of a little more than seven 
cents a gallon, of which, at the present 
time, an estimated two thirds of a cent 
per gallon go for indirect and hidden 
taxes. In addition, three states levy sales 
taxes ranging from one quarter to one 
cent per gallon. Thus, the Boland bill, 
if passed, would have increased taxation 
over 100 percent on a commodity that is 
\ital to the prosperity and comfort of 
millions. 

Just because this bill has been de- 
feated is no reason for its opponents to 
rest on the oars. Similar measures will 
come up in the future — the very near 
future, if the avariciousness of the tax 
grabbers has not changed overnight. In 
fact, just prior to going to press, one 
congressman (from a coal producing 
section of the country, and before a con- 
vention of coal merchants ! ) has pledged 
a steady fight for a federal law to tax 
fuel oil one cent a gallon. 

Fuel oil is not a luxury, and therefore 
should not be subjected to discrimina- 
tory taxation, striking largely and di- 
rectly at home owners who, in one year, 
use approximately 100,000,000 barrels 
of fuel oil for home heating. Further- 
more, only upon such a low-cost product 


can he based many future developmtmts 
in heating and power, as well as in the 
field of chemical research. Remove the 
advantage of low cost and immediately 
there^ is removed much of the incentive 
for development. Aside from any ques- 
tions of discrimination and class taxa- 
tion, the money-mad tax grabbers must 
not be permitted to strangle, for their 
t^wn selfish ends, the progress of scien- 
tific research and its henefils to the 
world at large. 

We Can Laugh — Now 

H OW simple hindsight is, and how 
accurate, but how precarious is any 
attempt to predict the future! Recently 
this fact was brought home to one of 
the editors of this magazine when he re- 
paired to a roentgenologist to have his 
alimentary canal studied by X ray. As 
he lay eomfoitahly under a fluoroscope 
with a seated physician calmly watching 
his “innards” perform for a while, his 
thoughts reverted to a statement which 
he had recently blundered across, wril- 
t< n just after Prof. Roentgen's discovery 
of the X rays. “When the details reach 
us,” it read, “the process will probably 
])rove to be of a scientific rather than of 
jiractical interest.” 

Not of practical interest! Some long- 
gone wriur “stuck hi*- neck <mt” that 
time, did he not? 

New Minds For Old 

T he “good old days” may constitute 
the subslance for considerable ro- 
mancing <m paper and in the mind ; but 
thinking of them loo much very definitely 
IS not conducive to progress. You may, 
according to Charles F. Kette ring, vice 
juesident <d General Mote»rs in charge 
<»f research, have cither an old or a young 
mind, one that looks backward too mucli 
— “our whole e-ducalion is based on look- 
ing hack on what has been dt>ne” — or 
one that has “got the essentials of op- 
timism” and looks forward with con- 
suming curiosity toward what is yet to 
he done and will be done. 

Mr. Kettering rightly says that there 
always has been too much of the brand 
of pessimism which is dubious of the 
future, and he believes that such think- 
ing of “old” minds retards progress. 
When the Rosetta stone made possible 
translation of Egyptian hieroglyphics, 
he says, the first tablet , read bewailed 
the high cost of living and wished for 
the good old days. He cites the first issue 
of Scientific American as arguing the 
(juestion whether the telegraph would 
ever be a success (but, unfortunately, 


did not add that that was in 1B45), When 
we got the telephone so that we could 
talk 100 miles, and again when we could 
talk 1000 miles, people asked: “Why 
should you wish to talk farther?” Old 
minds they had — old minds afraid of 
the future, Mr. Kettering says. 

To lliese examples and others he gives, 
we might contribute two from a lectu/e 
by Dr. Royal N. Chapman, director of 
pineapple research in Hawaii, which was 
recently quoted by Joseph T. Mackey, 
president of the Mergenthaler Linotype 
Company. About 1880, a Belgian bank- 
,er, M. Piermez, said: “It is not likely 
that there will be again an economic 
progress comparable with that b/ which 
this century has changed the world.” 
The prize came in 18^) when United 
States Commissjon<*r of Labor C. D. 
Wright decided in his first report that 
the world had enough railroads, canals, 
international communications, and mer- 
chant shipping, and added that all that 
was left for society to do was to settle 
down and enjoy the fruits of its labors 
because the next 50 years would see no 
advance equal to the previous 50 years. 
Dr. Chapman chuckled when he had 
quoted this, and then imagined an as- 
semblage of youngsters in 1886 listening 
to the above-mentioned oldsters. 

In that audience would have been 
Edison, aged 39; Albert Michelson, 34; 
Ford, 23; Steinnietz, 21; Thomas Mor- 
gan, 20; Madame Curie, 19; Millikan, 
18; Orville Wright, 15; Marconi, 12; 
Kettering, 10; Einstein, 7; Irving Lang- 
muir, 5. The two Compton brothers had 
not yet been born. 

“Nowadays even the man in the street 
knows better than to say ‘It can’t be 
clone,’ for he believes science can work 
any miracle,” we said in a recent edi- 
torial. The statement is (juoted here, not 
to imply tliat people are more hopeful 
of the future than Mr. Kettering be- 
lieves, but to emphasize our belief that 
they are generally open-minded because 
they have lisleiuHl to a few leaders such 
as he, and are willing to be shown. They, 
however, are the spectators, not the do- 
ers, It is those who make progress of 
one kind or another who are most to be 
chided for living and doing so close to 
one restricted channel that they lose per- 
spective on the whole picture. It is those 
in high places who have their pet theo- 
ries concerning the “social implications 
of science,” “science holidays,” and the 
like who tangle the threads of progress 
and cause bewilderment. The young 
ones with the young minds are too busy 
to listen to such talk and haven’t so much 
to unlearn. 
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Abrasives Important to Industry . . . Make Pos- 
sible Improved Grinding, Lapping, Polishing, 
Precision Worit . . . Abrasive Research Goes On 

By PHILIP H. SMITH 


A shower of sparks flies as a workman removes 
casting gates and risers with a large grinder 


T here was a time, not so long ago, 
when automobile engine bearings 
had to he taken up after about 
15,000 miles of service. Today, the 
motorist seldom gives a thought to 
bearings. He expects fine performance 
for an indefinite number of miles and 
gets it because the automobile is the 
beneficiary of progress in the field of 
abrasives. 

It is probable that the motor vehicle 
owner has a mechanical refrigerator 
which he may not class as a piece of 
fine mechanism, but from which he ex- 
pects performance as dependable as 
that given by his car. Here, too, he gets 
excellent service day in and day out 
because modern abrasives permit man- 
ufacture of precision parts at low cost. 

Labor-saving machinery, which char- 
acterizes this modern age, depends heav- 
ily upon grinding, honing, and lapping 
— all operations employing abrasives in 
some form — and industry, too, benefits 
directly. Abrasive wheels having the 
capacity to cut through one-inch steel 
bars in a few seconds have recently 
revolutionized the production cutting of 
many materials. Metal working plants 
use abrasive wheels for grinding, cut- 
ting, and polishing; so do the stone, 
ceramic, and jewelry industries. Stone 
monuments are cut, polished, and even 
lettered with abrasives. Such varied 
products as metal foils, flour, paint, 
textiles, and sugar, all require rolls in 


their production and the rolls 
require grinding for fine sur- 
face finish. 

Research made the abra- 
sive industry what it is to^ 
day. Indeed, you will have to 
hunt far to discover a single 
business in which it has play- 
ed so vital a role. When 
Edward Ck>odrich Acheson 
made the first carbide of sil- 
icon in an electric furnace 
some 40 years ago, he did 
more than develop a new 
abrasive; he established the 
precedent of the scientific ap- 
proach from which the indus- 
try has never departed. We 
can appreciate this discovery now as a 
momentous occasion because it launch- 
ed the break-away from natural abra- 
sives and inaugurated the era of the 
synthetic or artificial. Had industry 
been forced to remain dependent upon 
the natural with all its lack of uniform- 
ity we could not boast today 
of fine finish and close toler- 
ances in mass production. It 
took the slow substitution of 
artificially created materials 
which could be controlled as 
to nature and performance to 
make abrasives the hand- 
maiden of mechanical pre- 


T HIS matter of control is 
important to an under- 
standing of what abrasives 
are, what can be accomplish- 
ed with them, and where de- 
velopments are likely to lead. 

Control is what has enabled 
the manufacturer of abra- 
sives to meet industrial needs as fast as 
they have been generated. It explains the 
great variety of abrasives in use today 
and hints that there are more to come. 

One can appreciate best what this 
control means by stopping to think of 
the range of products which are bandied 
with abrasives and then consider the 
abrading action itself. Slitting a foun- 
tain pen point with a gap .0^ of an 


inch wide, removing the heavy gates 
from steel castings, and grinding pulp- 
wood for paper making, are ail distinct 
operations if for no other reason than 
that the materials are quite unlike. Each 
material oilers a different resistance to 
the abrasive and the abrasive must be 
able to “take it,’’ Control of abrasive 
manufacture, therefore, must begin with 
the basic ingredients and be maintained 
throughout the process in order that the 
shape and toughness of the grains may 
be pre determined. 

Two artificially made products — sili- 
con carbide and aluminum oxide — are 
the mainstay of abrasives. The former 
is made by the electric furnace reaction 
of silica sand and coke; the latter by 
the fusion of the mineral bauxite. When 
these products come from the furnace 
they must be crushed to form grains 
and a second control established by 
careful grading for size. 

If an abrasive is to be used in wheel 
form, another problem presents itself 



In contrast to tha abova photografih, a tiny 
high-tpead hand grinder touebas up a casting' 


over which control must be imposedL 
The grains must be bonded together 
so that their cutting edges will do the 
prescribed work, and bond must 
be so made as to regulate the rate of 
wear. If the bond wears away faster 
than the graip^ the wheel wiU appeir 
soft and wear down at an eaoeeali^e 
rate; if the grains break dowh itia^ 
rapidly than the bend^ 
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g}aJ» md cut puorly. Bonds, thcreiore, 
muit be controlled with respect to type 
and amount accorditrg to the character 
of work to be performed. The bonds may 
be made of vitrified clay, sodium sili- 
cate, rcainoid, rubber, or shellac. Final- 
ly comes a fourth factor which controls 
the siae of the pores between the cutting 
grains to provide clearance for the chips 
removed in grinding. 

Countless examples of grinding prac- 
tice can be taken from the automobile 
industry where it has been carried to a 
fine art, but instead let's look at the 
manufacture of the household refrigera- 
tor where the human hair, with its .003 
of an inch diameter, is no Itmger fine 
enough to measure tolerances. In the 
production of compressor crankshafts, 
one manufacturer is grinding them at 
the rate of 40 an hour, holding to limits 
of .0003 of an inch plane and .0005 of 
an inch diameter. Another producer is 
holding to limits of .0001 of an inch in 
the grinding of the face of a small roi<»r. 

S UCH fine tolerances under mass pro- 
duction methods are a development 
of no more than six years. They are 
)>ossible only because abrasives and 
grinding equipment have been refined 
to a point where they will duplicate 
operating results quite irrespective of 
human skill in the operation. To grind 
piston pins within a tolerance of one- 
fourth of a thousandth of an inch at 
satisfactory production speeds, for ex- 
ample, requires the use of wheels that 
are new and distinctive in grit sizes and 


:$ 



bonds. Not only must the grit 
he graded for size with ex- 
treme care, but it must also 
be controlled with regard to 
crystal shape and structure, 
while the machine must 
grind with accuracy down to 
the last finishing pass where 
the stock removal is infinites- 
imal. 

Operations of this kind 
which involve the use of 
highly refined equipment are 
often termed lap grinding. 
It carries precision in grind- 
ing to a point where the older 
requirement of a finishing 
lapping operation is fre- 
quently unnecessary. Rolls 
for finish transfer to sheet or 
foil are now rarely lapped, 
while lapping has been large- 
ly eliminated on practically 
all cylindrical, centerless, 
and some internal ami sur- 
face-grinding operations. 

Similar refinements have 


This' high-speed fioor-stand 
wheel does a rough grinding 
job on an irregular casting 


A grinding disk does a speedy job 
of cutting off sections of tubing 

been made in honing tools and llie 
abrasives used with them. Boring and 
reaming operations now produce accu- 
racy in motor bores and finishes hitherto 
undreamed of on a production basis. 
Special abrasive honing tools have been 
developed for the honing of crankshaft 
pins and journals which produce bear- 
ing surfaces that eliminate running-in 
time, while the honing of splines for 
closer fits and accuracy has provided 
mass production with a new technique. 

As grinding technique has improved, 
so has the science of lapping. Abrasive 
grains are now graded in size to min- 
ute powders under microscopic control 
and new carrier mediums or vehicles 
have been developed. Industry now has 
at its command new compounds which 
are unaffected by temperature changes 
as were the older greases and oils; 
vehicles which hold grains uniformly 
separated; which control the speed of 
cut to prevent deep grain marks; which 
are non-corrosive and do not require 
special cleaners for removal. These com- 
pounds are widely used in the lapping 
of gears, worms, machine tool spindles, 
slide and rotary valves, to mention only 
a few applications. Lapping 4>perations 
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also hav« been deveIo{>ed for handling 
soft metals such as bronze or babbitt^ 
while hue compounds are now available 
for metel polishing where buffing wheels 
are not suited. 

Occasionally a new development ap- 
pears which taxes ^he ingenuity of the 
abrasive manufacturer. The advent of 
cemented carbides was such a case. 
When tool tips of this extremely hard 

material came into use, 

there arose a need to grind 
them to keep them sharp. 

Special brittle or friable 
grades of silicon carbide 
and new bonds were em- 
ployed to produce a vitrified 
wheel, and while results in 
general were satisfactory, 
the operation was slow and 
cutting edges on the ground 
tools frequently had to be 
lapped or highly finished to 
give malcimum efficiency. 

S TILL further develop- 
ment led to a wheel em- 
ploying diamonds as the 
abrasive, in a synthetic 
resin bond. Despite the 
higher cost of the diamond 
grits, the initial expense 
was offset by savings in 
labor, the extended tool 
life between grinds and the 
savings in scrapped tools 
due to the generation of ! 
less heat. In most cases i 
subsequent lapping opera- ^ 

tions WTre eliminated. 

Diamond wheel operations have prov- 
ed particularly satisfactory on multiple 
point tools such as milling cutters, 
where they promote extreme accuracy 
and helttjr finishes. What this new wheel 
means in time saving may he gleaned 
fiom the following examples: 12 piston 
grooving tools ground in 12 minutes as 
contrasted with six hours using a vit- 
rified wheel. Since a lapping operation 
followed the use of the vitrified wheel 
the total time by this method was 30 
minutes pm tool as contrasted with one 
minute with the diamond wheel. The 


it permitted manufacture of a free and 
cool cutting wheel. 

One is accustomed to think of an 
abrasive in wheel form strictly as a tool 
to machine a surface by grinding, but 
abrasive wheels are also used for saw- 
ing. In the past few years so-called cut- 
off wheels have come into very wide 
use in industry. Originally employed 
for tile cutting of metal stock which 



A skilled workman polishes an augur on a grinding 

prov- could not be handled with a steel saw, 

Itiple the trend has been toward culling-off a 

liters, vast number of softer materials where 

uracy high production rates called for faster 

ivheel culling time and lower cost. Compara- 

‘aned live studies between cutting bar stock 

)ihton with a power hack saw and an abrasive 

es as wheel have shown reductions as high as 

1 vit- 20 to one. Then, too, there is the added 

ation advantage that the cutting leaves 

vheel smooth, parallel faces, requiring no 

IS 30 further machining. 

1 one Cut-off wheels look like phonograph 
The records and are so designed that the 


difference between non-economical and 
economical cutting speed for a number 
of materials. One manufacturer found 
he was able to save ten dollars a day 
by using the cut-off wheel to cut 1-inch 
steel tubing required for furniture pro- 
duction. Other producers report sav- 
ings of 65 to 85 percent in cutting high 
speed steel, tool steel, and cold rolled 
steel. Resinoid’honded diamond cut-off 
wheels as thin as .020 of an 
inch are being employed 
successfully to cut off Uml 
tips from solid bars of ce- 
mented carbide. 

Rubber-bonded wheels 
are now commonly used for 
submerged or wet cutting, 
which are developments 
opening the way for cutting 
off many materials which 
hitherto could not he so 
handled because of the dam- 
age from heat. Thus we find 
glass rod and tubing, plas- 
tics, and heat-sensitized 
steel being cut with case, 
while metallographic speci- 
mens cut by the submerged 
process require less final 
preparation. 

Abrasives appear in still 
other bonded forms which 
are called, as a group, 
mounted wheels and mount- 
ed points. These mounted 
abrasives are made in a 
great variety of special 
wheel shapes, hut all are very 

small in size and, as a rule, 
are used with portable machines. The 
development of machines with rated 
spindle speeds of 60,000 to 65,000 
r.p.m. have made these small diameter 
wheels and points both effective and 
efficient grinding tools and we find a 
rapid growth in their use. Where it is 
necessary to remove surplus material 
from dies and molds, these abrasives 
work much faster than any hand filing, 
scraping, or chiseling. Aside from 
strictly industrial use in foundries, die 
shops, pottery plants, and many other 
establishments, these newer abrasives 


grinding of one work rest blade pr<»- 
vides another example. Here the dia- 
mond wheel took five minutes; the vitri- 
fied wheel, 30 minutes. 

The foregoing illustrates with peculiar 
clarity the scientific nature of abrasive 
manufacture. The bonding of diamond 
grits with a resinoid involvt*d more 
tlian using one laboratory product — 
resinoid — to handle another, the ce- 
mented carbide. Phenolic resins came 
into use because of the accumulated 
knowledge of what was required to make 
satisfactory Imnds. The chemist had al- 
ready formulated relationships between 
abrasives and bonds in respect to wear 
and heat generation and lie was able 
to seize upon the new material because 


abrasive points on the periphery sim- 
ulate the teeth of a saw. The thousands 
of little cutting teeth actually cut rather 
than ‘‘burn” tlirough, as one might ex- 
pect. Both silicon carbide and aluminum 
oxide abrasives are used, and the bonds 
are, variously: shellac, rubber, and 
resinoid, according to intended use. If 
you want to cut off agate or ivory y6u 
would use a shellac- bonded wheel, 
while pen points or tungsten rod would 
require a rubber bond. 

It was the advent of the synthetic 
resin bond which really put the cut-off 
wheel on the industrial map. It made 
possible the increase of wheel speeds 
from 9000 to 16,000 surface (peripher- 
al) feet per minute, and that is the 


have proved a boon to the craftsman 
with a home workshop. 

T he scientific control over all stages 
of pianufacture which has been re- 
sporiMble for fitting the abrasive to the 
job, has been applied to the making of 
coated abrasives (sandpaper) quite as. 
much as to wheels. Flint, garnet, end 
emery are still employed but the artifi- 
cial abrasives are used more extensively. 
Improvements in sandpaper are mainly 
in method of application rather than in 
the materials themselves, although treat- 
ment of the grains to obtain unifomlty 
of size and hardness is given to coatings 

S uite as much as to bon4ed materiab? 
iy far the most striking deveiopitient of 
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recent years is the coating of paper anti 
cloth by an electrostatic process. 

It can be understood readily that 
grains dropped upon a glued surface 
will fall in haphatard manner and that 
there will be no uniformity in arrange- 
ment of the cutting points, which, after 
all, do the work. To overcome this weak- 
ness, the electrostatic proces^^ was de- 
vised. It works this way: During the 
process of manufacture, the coaling 
lakes place in a powerful electrostatic 
field which charges each grain to make 
it stand point up. Likewise, the electric 
force spaces the grains equi-distantly 
because every grain having a like charge 
repels every other grain. When one 
learns that the number of grains per 
square inch of surface may run as high 
as 609,000, it is obvious that the electric 
force does a very neat job of regimenta- 
tion. The accomplishment is reflected in 
increased efficiency be had from the 
coateil material, estimated to run from 
20 to 50 percent according to tlie char- 



Hand-whecl control on a machine for grinding rolls 


ucter of the work. 

O NE might reasonably a^k what there 
is left to be developed now that so 
high a degree of control has been estab- 
lished in the abrasive arts. Is even great- 
er manufacturing control possible or de- 
-^i ruble? The men most responsible for 
accomplishment thus far would say that 
much remains to be done. 

The history of abrasives is a story of 
keeping abreast of other technological 
gains. New materials have created the 
demand for new methods of fabrication 
and that course is by no mi'ans run. An 
age that calls for greater speed and con- 
tiniKMis refinement of mechanical devices 
imposes new demands on materials and 
methods. Materials must be lighter and 
stronger and better means must be found 
for fabricating them. 


Between silicon carbide and the dia- 
mond there is a great gap in the scale of 
hardness — a gap which the abrasive 
chemist would like to fill. A few years 
ago he thought he had it in boron car- 
bide, second only to the diamond in h^itd- 
ness. This material is made in an electric 
furnace from ct»ke and boric acid, two 
inexpensive and commonplace materials. 
The fact that a way had been found to 
eliminate the free graphite present in 
large amounts and thus to make a prod- 
uct of high purity, coupled with the fact 
that it was self-bonding, gave high hope 
that it could be molded into wheels to 
grind such tough materials as cemented 
<’arbide. These hopes were dashed when 
it failed to perform properly in wheel 
form, but it did go immediately into use 
as a lapping abrasive to replace diamond 


dust. Today, boron carbide is employed 
for lapping both cemented carbide wire- 
drawing dies and flat tools of the carbitle, 
and by lapidaries for cutting and polish- 
ing gems. 

M ention that boron carbide can be 
molded into form leads directly to 
another phase of the abrasive industiy. 
Abrasives by their very nature are wear- 
and heat-resistant. They are, therefore, 
used to fight wear and heal. Boron car- 
bide, for example, makes an excellent 
thread guide, pressure blast nozzle, and 
extrusion die for porcelain. Silicon car- 
bide and aluminum oxide in the form of 
crystalline alumina have wide use as 
refractory materials, while the latter, 
bonded in rubber, makes safely stair 
treads 

If tliere art* any doubts as to what 
abrasives mean to industry they are 
cleared up immediately by imagining 
our industrial civilization dependent up- 
on nature’s rock and stone. Without ab- 
rasives wt* would have to go back to the 
buggy and all that went with it. Almost 
everything connected with this industry 
comes from research and is primarily 
Twentieth Century. The abrasives, the 
electric furnace that produces them, the 
resinoids that bond them together in 
wheel form, were not conceived by na- 
ture but by man. The “can’t be done” 
has been accomplished by considering 
the most minute grain, studying its 
chemical composition and atomic struc- 
ture and learning to manipulate the 
grain at will. By acquiring understand- 
ing — the highest type of research — a 
reservoir of fact has been accumulated 
which promises to yield still greater 
benefits to industry. 

Photograph! and data courtesy : The Carborun> 
dum Company, The Fallows Gear Sharer Com- 
pany, Landis Tool Company, Norton Company. 
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Number One Rocket Man 


A Silhouette of the Shy Massachusetts Physicist 
Who Pioneered in Rocket Research . . . Much to His 
Distress He Broke into the Noisier Newspapers 

By G. EDWARD PENDRAY 

pRft Pretident, the American Rocket Society 
Editor of AstrcnMUtics 


O N a flat, dry plain, 18 miles north of 
Roswell, New Mexico, rises a 60- 
foot tower of steel that has roused 
more curiosity, and has probably had a 
greater influence on the future of the 
world, than any other feature of all New 
Mexico’s arresting landscape. 

From this tower, at irregular inter- 
vals, a Massachusetts physicist and his 
assistants send roaring into the skies 
certain gleaming, cigar-shaped projec- 
tiles of metal, powered by gasoline and 
liquid oxygen, and landed by parachutes. 

The physicist is Dr. Robert Hutchings 
Goddard, a bald, spare, pleasant man 
who will be 56 years old next October 
5 (1938). Rocket experimenters the 
world over recognize him as their Num- 
ber One man. Not only has he made more 
contributions to the new field of rocket 
engineering than any other 
one individual, but it was 
Dr, Goddard who launched 
modern rocket research with 
his clear presentation of the 
possibilities of rockets, both 
their limitations and advan- 
tages, 19 years ago. His pub- 
lication, modestly entitled “A 
Method of Reaching Extreme 
Altitudes,” was published by 
the Smithsonian Institution in 
1919. 

D r. GODDARD at that 
time had already been a 
rocket experimenter for near- 
ly ten years. His first trials 
were made during some stud- 
ies of the upper atmosphere 
while he was an instructor at 
the Worcester Polytechnic In- 
stitute, in 1909. Baffled by the 
uncertainly and limitations of sounding 
balloons, he imagined that by building 
some kind of huge skyrocket he could 
shoot self-recording instruments high in- 
to the stratosphere and bring back in- 
formation of value to science. 

This idea of reaching high altitudes 
with rockets was by no means new with 
Dr. Goddard. In fact, we are told that 
a certain Chinese mandarin in the 13ih 
Ontury sought to lift himself to the 
moon by fastening rockets to the legs of 
his 6hair. Cyrano de Bergerac, the novel- 
ist, wrote a story 300 years ago in which 
the hero transported himself by rocket 
power. Warmen saw in rockets a po- 
tential carrier of explosives centuries 
ago, and In the Napoleonic wars rocket 
brigades blossomed in Europe. In the 
siege of Boulogne, tlie English succeeded 


in setting the town afire with rockets 
designed by Sir William Congreve, 

But those early efforts were rule-of- 
thumb procedures, and really came to 
little. What Dr. Goddard proposed, 29 
years ago, was to apply the methods 
of modern engineering to the construc- 
tion of rockets. He perceived that sev- 
eral diverse and complicated problems 
would have to he tackled, seriatim : ( 1 ) 


the fuel, (2) the materials, (3) the 
methods of feeding the fuels, (4) the 
aerodynamic design, (5) control in 
flight, (6) the further unknowns. 

For the rocket, though a seemingly 
simple device, is really very complicated. 
It works by recoil — by application of the 
ancient principle that every action has 
an equal and opposite reaction. The ac- 
tion is product by rapid combustion 
and simultaneous ejection of gas at high 
velocity. The reaction occurs in the body 
of the rocket, which flies at an acceler- 
ated rate in the direction opposite that 
of the ejected gases. 

Had Dr. Goddard been a less practical 
man he would have been content to 
writ^ an article about die idea, or give 
a lecture on it, and sit back to await the 
development at someone else*s hands. 


But it happened that he was of the sort 
who undertake to test their notions be- 
fore they talk about them. The only suc- 
cessful examples of rockets in his day 
were skyrockets and life-saving rockets — 
both powered by modified gun^iowder. 
Beginning at this point, Dr. Goddard 
tested powder fuel rockets. As new teach- 
ing appointments took him to Princeton, 
and then to Clark University, the idea 
went with him. 

Talk of rockets is so Cyom- 
monplace today — such suc- 
cess has attended the efforts 
of experimenters — that rock- 
etry is almost respectable. But 
in the old days of 1914 and 
earlier, few sane engineers 
spoke of them except humor- 
ously, and physicists who en- 
tertained the idea of rocket 
transportation must have been 
as rare as one-armed flute 
players. Nevertheless, Dr. 
Goddard succeeded, one by 
one, in convincing his col- 
leagues. In 1914, plugging 
away on his own, he took out 
two basic patents on rockets, 
pertaining to combustion 
chambers and nozzles. A 
short time later he talked the 
problem of rocketry through 
witli Dr, Charles G. Abbot, Secretary of 
the Smithsonian Institution. So convinc- 
ing was his argument that the conserva- 
tive old Institution agreed to grant him 
modest funds for a series of experiments. 
In the tests that followed. Dr. Goddard 
demonstrated that rockets really need 
no air to push against, and that they 
are capable of development. He also 
proved that gunpowder -like fuels must 
be abandoned in favor of more powerful, 
more easily controlled kinds, probably 
liquefied gases. 

Thus started what rocket engineeirs 
now refer to as the era of ‘iiquid-lucl” 
rockets— -the reel beginning of scienti^ 
rocketry. Simple calculations show 
the most powerful release of energy, 
pound for ^und* occurs during the com- 
bustion of Oftrbon or hydrogen with oxy- 



A rocket being placed in the 60 -foot launching tower 
on the plaint 18 miles north of Roswell, New Mexico 
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Professor Robert H. Goddard, ’’Number One Rocket Man,” in the wcU-equipped 
shop three miles from Roswell, New Mexico, where his rockets are prepared 
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gc«U The {Mrobtem wa« to prodtice this 
combustion at the right time^ in the ri^t 
place, and under the right conditions. 

After some preliminary trials. Dr, God- 
dard decided that the best fuel 'would 
be a chemical combination of hydrogen 
and carbon, as in gasoline, and that 
oxygen could most conveniently be sup- 
plied in the pure form, liquched. These 
early tests were carried on very secretly 
near Auburn, Massachusetts, and appar- 
ently were the first “proving-stand” ex- 
periments with liquid-fuel rocket mot<»rs 
— primitive, to be sure, but they set the 
foundation upm which a great deal of 
experimental work has since been built. 
Dr. Goddard tried out liquid oxygen 
and various members of the hydro-car- 
btm series, including gasoline, kerosene, 
liquid propane, also ether. He finally dis- 
carded the others and settled on gaso- 
line and oxygen. Virtually all of his ex- 
periments since have lK*en made with 
these. 

By 1923 he felt ready to try an actual 
liquid-fuel rocket. On NovemlnT 1 of 
that year he completed and tried out a 
small one on his proving-stand, tying 
it down bo it couldn’t fly. It seemed 
promising, hut wasn’t good enough. For 
one thing, there was the pr<»blem of 
getting the fuels from the tanks into the 
combustion chamber fast enough. He 
had used small pumps on the r^K^kel, 
hut pumps are slow, heavy, and trouble- 
some. 

r * took two more years to overcome that 
problem. In December, 1925, he com- 
pleted and tested a second litjuid-fiiel 
rocket in which the fuels were forced 
into the chamber by the pressure of an 
inert gas, nitrogen. This method worked 
well, hut still the experimenter cau- 
tiously denied himself the experience of 
turning it loose to see it fly. 

That pleasure was reserved until three 
months later, when on March 16, 1926, 
at Auburn, he put an improved liquid- 
fuel rocket into his improvised launch- 
ing rack and let her go. So far as I have 
been able to find evidence, this was the 
first actual flight of a liquid-fuel rocket 
in this country or anywhere in the world. 
It was in no sense a public shot. The 
only witnesses were Dr. Goddard and a 
couple of helpers. The experimenter 
timed it with a stop watch and later 
reported that it fired for two and a half 
seconds, during which time it flew 184 
feet, “making the speed along the tra- 
jectory about 60 miles an liour.” 

A queer-looking n>cket it was, too, 
compared with the sletjk projectiles Dr. 
Goddard’s shop in New Mexico how 
turns out. The fuel tanks were slender 
tub^ placed one behind the other. The 
motor^ consisting of the combustion 
chumi^r and its exhaust noxzle, was well 
ahead, SttppcUrted on spidtney arms’ which 
also caiti^ the fuel lines. The whole 
eontrlvaoce was about ten feet long, but 


«uily about half of this length was actual 
rocket; the rest was the harness that 
joined the motor to the tanks. Pressure to 
force the fuels into the combustion cham- 
ber was furnished by an outside pressure 
tank and, after launching, by an alcohol 
healer carried on the nx'ket. 

The idea of putting the mt>tor ahead 
of the tanks was the mistaken one that 
this methcwl of “pulling” the rocket, in- 
stead of pushing it, would make it fly 
better. In practice it did nothing of the 
kind; it only a«lded to the difficulties of 
construction. Dr. Goddard abandoned 
the design at once in favor of rockets 
with the motor at the rear. Between 
1926 and 1929 he shot a number of these, 
with varying success. 

And then, quite unexpectedly, Dr. 
G<»ddard broke into the newspapers— 
much to his distress. Naturally reserved 
and somewhat uncommunicative, he had 
early discovered what most rocket ex- 
jjcrimenters find out sooner or later-- 
that next to an injurious explosion, pub- 
licity is the worst possible disaster. (Most 
newspaper writer? still seem to believe 
that every rocket is aimed at the moon. ) 

It was his shot of July 17, 1929, at 
Auburn, that brought Dr. Goddard this 
great and unexpected burst of notoriety. 
The rocket was a fairly large one, car- 
rying a small barometer and a camera. 
Being large enough to carry instruments, 
it also made a great deal of noise. Neigh- 
bors telephoned Ae police that an air- 
plane had crashed in flames. A few ex- 


t ited Aiihurnites were certain a meteor 
had fallen. When fire and police de- 
partments arrived, they found only a 
n»cket experimenter, examining the re- 
mains of his rocket, pleased at the 
notable fact that his instiument, shot 
several hundred feet heavenward, had 
})arachuted gently bark from the flight 
and landed intact. 

But the simple facts wcie l)y no means 
enough h>r the newspapers. Some, of 
course, had sensible stories, but they 
were in the minority. It was widely re- 
j)orleil that he had shot a rocket to the 
moon, but had failed, that his nxjket had 
exph>dcd, that it had contained tons of 
explosive, that his intentions were to 
fly to Mars. 

Fortunately the flurry was short-lived. 
Also, it had some good results, for it is 
said that as a result of the publicity 
Col. Charles A. Lindbergh first became 
interested in Dr. Goddard and his rock- 
ets. At any rate, it was in 1929 that the 
flyer brought rt>cketry to the attention 
of the late Daniel Guggenheim. The re- 
sult was a grant that made possible the 
present establishment in New Mexico, 
under conditions that many experiment- 
ers consider ideal for rocket research. 

About three miles north of Roswell, 
a shop 30 by 55 feet was erected, and 
near it a 20-fool tower built ft)r proving- 
stand tests of motors and rockets. Fifteen 
miles farther north, on the plains, stands 
the 60-foot launching tower from which 
actual rocket shots are made. The region 
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thereabout has an altitude ol about 3500 
feet — enough to reduce noticeably the 
resistance of the air to rapid flight, as 
compared with the denser air at sea 
level. The country is level and open. 
There is space for high experimental 
flights without much danger of the rock* 
et landing on an indignant bystander. 

Gasoline and liquid oxygen, mixed, 
form a peculiarly violent detonator, 
yielding about five times as much energy 
pound for pound as TNT. Dr. Goddard 
has taken what may seem like extreme 
precautions against accident and injury. 
At the launching tower, all experiments 
are managed by remote control. The 
operator and observers are stationed 
1000 feet away, in a shelter protected by 
sand bags on the roof. The observer 
whose task it is to clock the rocket flight, 
and who therefore cannot conveniently 
work from a shelter, is stationed 3000 
feet from the tower. For close observa- 
tions, to watch the firing, launching, and 
so on, there is a concrete dugout 50 feet 
from the launching tower. The observer 
looks through four-inch peepholes in a 
tilted slab of concrete three inohe** thick. 

T he rocket motor used by Dr. God- 
dard in his New Mexico shots is 5% 
inches in diameter and weighs five 
pounds. It usually fires about 20 seconds, 
and delivers a maximum thrust of 289 
pounds. Such a motor can hoist a real 
projectile into the air, and such, indeed, 
have been the projectiles that Dr. God- 
dard has been attaching to them. His 
first New Mexico rocket was shot on 
December 30, 1930. It was 11 feet long 
and weighed 33.5 pounds without fuel. 
It reached an altitude of 2000 feet, and 
a maximum speed of 500 miles an iiour. 

This was only the beginning. Heavier, 
more powerful rockets were to come. 
In August, 1934, the experimenter shot 
a pendulum -controlled rocket that made 
an altitude of 1000 feci, then turned 
horizontally for 11,000 feet, landing a 
little over two miles from the launching 
tower. At one point its velocity touched 
700 miles an hour. 

In none of these shots was altitude or 
speed the chief object. The experimenter, 
having tentatively solved, in order, the 
problems of fuel, material, methods of 
feeding the fuel, and aerodynamic de- 
sign, was by now working on the hardest 
knot of all- -control. Specifically, he was 
trying to build a rocket that would be 
capable of sure, dependable upward 
flight. After 25 years of experiment his 
eyes were still on the stratosphere. 

Nf>w there may be some trick of aero- 
dynamics or design tliat will guarantee 
vertical flight without special control 
mechanisms and the extra complications 
they entail. Many rocket experimenters 
hope so, but to date they haven’t dis- 
covered it. After his early experiences 
with cantankerous projectiles, whishing 
through the air at express speed but fol- 


lowing whimsical air-paths all their own, 
Dr. Goddard decided that a gyroscopi- 
cally-operated control mechanism would 
have to be devised. 

In the beginning he tried some other 
devices, notably the pendulum, but these 
depend on gravity and are affected by 
the course and acceleration of the rock- 
et. The gyroscope, however, holds its 
position with relation to space, regard- 



Erection of the 60-foot launching 
tower formerly employed in the east 


less of the torque or acceleration of the 
projectile carrying it. 

The main problem was to construct 
a sensitive servo-mechanism that would 
steer the rocket back on course without 
disturbing the gyro. Dr. Goddard’s idea 
was to have small vanes pushed into the 
path of the exhaust gases in such a man- 
ner as to deflect the flight. In his first 
trial the system didn’t work as well 
as expected. The j)erformance led the 
physicist to suspect that the vanes were 
loo small, and he resolved later to try 
again with larger ones. 

The imjM-oved system worked better. 
The vanes, driven by gas pressure into 
the rocket exhaust stream, were set to 
apply controlling force when the axi^ 
of the projectile deviated as much as 10 
degrees from the vertical. The finest shot 
so far reported with this system reached 
an altitude of 7500 feet. Rising slowly 
from the launching tower, the rocket 
undulated from side to side as the gyro- 
control continually corrected the course. 
‘The first few hundred feet of the flight,” 
reported the experimenter, “reminded 
one of a fish swimming in a vertical 
direction.” After the rocket had gained 
more speed, the curves smoothed out. 

Such a flight, of course, is not ideal. 
Much power is lost in useless undula- 
tions. But flight control had at least been 
started, and the physicist of Worcester 
could check off one more step in the 
series of conquests leading to the de- 


velopment of the rocket. Still before him 
are those problems classified as **the 
further unknowns.” One of them is the 
problem of reducing the weight of the 
rocket, for every extra ounce requires 
extra fuel to lift it, and extra fuel to lift 
the extra fuel, ad infinitum. There are no 
filling stations on the route to extreme 
altitudes. The rocket must start with a 
full tank, and one filling is all it can 
expect. 

Other problems are those of improving 
the efficiency of the rocket motor, which 
is still far from that which is theoretical- 
ly expected ; improving tlie aerodynamic 
design for flight at super-sonic velocities; 
smoother control ; and a surer technique 
for releasing the parachute or other 
landing apparatus at the exact top of 
the flight. 

I N justice it should be said that Dr. 

Goddard is no longer alone in the 
colossal task of mastering these diffi- 
culties. All over the world, since 1928, 
rocket societies and rocket experiment- 
ers have sprung up, some to make a few 
tests and drop the subject, others to 
plow on toward ihi; goal as doggedly as 
does Dr. Goddard hirnself. In this coun- 
try there arc? at least 20 other active ex- 
perimenters, and a roeket society that 
numbers nearly 300 members. In Eng- 
land an experimental group has about 
50 members. Tliere are nickel experi- 
menters in Austria, Russia, France, 
Japan, New Zealand, Canada. The Amer- 
ican Rocket Society has an active affil- 
iate at Yale University. Other American 
universities are considering the estab- 
lishment of affiliate groups of experi- 
menters among their engineering stu- 
dents and faculties. California experi- 
menters cross the continent to report 
their work in New York before the In- 
stitute of, Aeronautical Engineers. 

Dr. Goddard’s work thus may have 
opened a new era in transportation, (or 
rockets can do more than explore the 
upper atmosphere. They ultimately may 
carry mail and goods — and possibly even 
passengers — with speed rivaling that of 
the telegraph; usher in an epoch of 
swift (umimunication more spectacular 
than that brought by the telephone and 
airplane; alter once more the complex- 
ion of civilization as only basic inven- 
tions can alter it. 

lt„ 3 ^as Col. Lindbergh who, in a letter 
recently to the President of Clark Uni- 
versity, put the matter most directly : 

“The rocket is now in that most in^ 
t cresting period of discovery where the 
shore lines are unplotted and the future 
limited only by imagination. We cannot 
state what speeds or ranges the rocket 
may attain, but it is not restricted by the 
rotation of an engine or by dependence 
on the atmosphere. 

“As the airplane gave man freedom 
from the earth, the rocket offers him 
freedom from the air.” 



Soon to be Flooded 


By JOHNS HARRINGTON 



S AND-BLOWN and desolate ruins of 
the Lost City of Nevada will soon 
rub elbows with the fishes. The con- 
tinued rise of the water behind Boulder 
Dam will shortly form a great lake which 
will cover the area of the ancient city 
completely. Since this was anticipated, 
the Southwest Museum in Los Angeles, 
California, through its curator, M. R. 
Harrington, has collaborated with the 
Federal Government in removing the 
relics from the prehistoric Indian homes, 
located about 65 miles from Las Vegas, 
near the small town of Overton, Nevada. 
The ruins of the settlement are scattered 
along a semi-desert valley for more than 
five miles, and now the approaching wa- 
ter has come within a|)proximately two 
miles of the one-time city. Recognized as 
the largest discovered group of dwellings 
of its early period, the Lost City is 50 
miles from the dam in a straight line. 
The inland sea, known as Lake Mead, 
has already extended, in another direc- 
tion, from Black Canyon into the portals 
of Grand Canyon, a distance of 115 
miles. 

The aboriginal homes varied from one 
to 100 rooms in size, being constructed 
either of adobe and stone or adobe alone. 
The larger dwellings had semi-circular 
shapes, and consisted of a succession of 
.single, connected rooms grouped around 
courts. 

A MUSEUM has been erected above 
the watei line of the oncoming lake, 
where most of the specimens from the 
more recent excavations are on display. 
A rt‘plica of one of the prehistoric Indian 
homes was built nearby; the remains of 
a habitation belonging to an even earlier 
period, which happened U) be on the 
grounds, were restored. 

Harrington, the director of the later 
excavations, has estimated that the Lost 
City was probably an active center of 
Indian habitation about 800 a.d. 

The Indian methods of making arrow- 
heads, basketry, and pottery, of weaving 
cotton cloth, and even of tilling crops of 
squash, corn, and beans, were revealed 
by archeologists. In growing crops, the 
aborigines first made brush dams in the 
small river of the valley to raise the level 
of the water so that it would flow into 
irrigation ditches. The dams were con- 
structed by driving stakes into the river 
bottom, and piling brush and rocks on 
the upstream side, which stopped the 
water sufficiently for the purpose for 
which it was needed. 

Generally, the pueblo Indians of the 
Lost City were short-statured and lightly- 



”The Temple,” as viewed from 
Lake Mead, behind Boulder Dam 


built, having the round skull type. Botii 
men and wonuMi wore fiber sandals, 
and the women were usually garbed in 
cotton gowns which reached to their 
knees. The material was either white or 
dyed a purplish color; a woven belt of 
cotton, with decorations in red or black, 
was often worn. The men were dressed 
ill a white cotton breech-clout or kilt, 
which was kept in place by a loose string 
belt. A head-band, with fringe on the 
lower edge, was also worn. 

A baby was carried on his mother s 
back in a cradleboard, which eventually 
caused a slight deformation in the back 
of the infant’s skull as a result of being 
strapped to the board for long periods 


at a time, this effect being permanent. 

Judging both from archeological evi- 
dences and comparisons with modern In- 
dians who are related to the Lost City 
residents, much of the distribution of 
labor in the ancient colony has been sur- 
mised, probably with fair accuracy. The 
men were responsible for the heavy work, 
such as hunting, most of the farming, 
and house-building; they aUo did the 
weaving and spinning. House work, the 
preparation of food, pottery and basket 
making, cuiing of skins, and gathering 
of seasonal natural crops such as the 
mesquite-bean, were the women’s labor. 
They also were probably owners of the 
land and houses. 

Several miles from the Lost City were 
some salt mines, which are now inun- 
dated. Here the aborigines mined the 
salt with crude stone hammers, lighting 
their work by torches often made of bun- 
dles of small sticks. The Indians prob- 
ably traded their local product for elk- 
antlers from the mountains far to the 
west, and for shells from the Pacific, also 
hundieds of miles away. 

More than a thousand years have 
passed since the Lost City was deserted ; 
the walls of the prehistoric dwellings 
have crumbled to the ground, and will 
soon be covered by a great lake. Yet, 
through the efforts of archeologists, the 
culture of these people has been pre- 
served for those who seek knowledge of 
peoples, civilizations, that have lived, 
and, during the unceasing tread of time, 
have fallen and been lost. 
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By A. P. PECK 




From foroit giant to OUophana is a 
long stride made possible by chemical 
research. For the manufacture of Cello- 
phane, the Du Pont Company buys wood 
piilp..«.purified cellulose— in square sheets, soaks them in a 
caustic soda solution (above); the result is •'alkali cellulose'* 
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O Damp alkali cellulote is 
^ shredded into sm^ fluffy 
panicles, aged for two to 
three days in order that later 
step* in production may be carried out sue* 
cessfully. Above: Unloading ground-up 
chemically treated cellulose from shredder 


3 Aged alkali cellulose is 
treated with carbon disul- 
fide, result of the reaction 
being cellulose xanthate. This 
compound, dissolved in caustic soda, be- 
comes viscose, which in turn is aged or 
ripened in battery of tanks shown above 


4 Viscose ripened under controlled conditions, 
checked to insure uniformity, is filtered and 
re-filtered to remove all solid particles. Ripened 
viscose emerges from a rerrow slot in a casting 
machine as a thin, weak tJiMeet (right) ^ is treated 
with dilute sulfuric acid and sodium sulffte 
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Chemistry’s Newest Sleuth 


I N one of the early experimental sulfur- 
dioxide refrigerators, a deposit 
formed and caused stalling. A minute 
sample of this film, procured by scratch- 
ing a needle over the surface, showed 
a while salt when placed under a micro- 
scope. This white salt film was washed 
with petroleum ether, a solvent which 
removes undeconiposcd oil, after which 
it was wet with water. When drops of 
water and acid drawn from the film 
through a capillary were sludietl under 
a microscope, sulfo-salt was discov- 
ered. It was concluded that the or- 
iginal salt had been altered by 
exposure and that the cause* of 
the trouble arose from the effect 
of moisture upon sulfur diox- 
ide. By getting rid of all mois- 
ture from the materials and in 
the assembly, the dep<>sits of 
film were obviated. 

This process of discovering the 
cause of such deposits, of flaws 
and mishaps, by dealing chem- 
ically with very minute ipianlities 
of a chemical substance is termed 



Micr«»-Analysi8 Enables CheinistH to Study Minute 
SanipleH . . . Diagnoses Product Flaws and Ail- 
ments . . . Supplements Usual Laboratory Methiuls 

By A. L. WHITE 


able as samples. In such cases, the size 
of the apparatus used in the usual ana- 
lytical chemistry was out of proportion 
to the (juantities of the chemicals to 
be analyzed. Many errors resulted. 
Hut a chemical reaction obeys the 
same laws in the volume of a pin- 
head which it does in that of a 
lank. Therefore it i*-* entirely 
feasible to perform chemical 
tests and manipulations on a re- 
tluced scale and observe the 
results under a microset>pe with 
appropriate magnification and 
illumination. By means of micro- 
chemical analysis, work can he 
effeclivt*Iy done even when the 
sample obtainable without prac- 
tically destroying the object may l>e 
as small as five-thousandths of a milli- 
meter in size. 

Only al)out that amount of a specimen 
was obtained from sheets of iron-cohalt 
alloy which, when rolled very thin, 
changed in magnetic properties. With a 
pure silica abrasive a very tiny specimen 
was taken from the surface of the sheets, 
extracted from the abrasive and exam- 
ined micro-chemically. This examination 
showed that the sheets lost iron through 
oxidation’ and subsequent mechanical re- 
moval; hence the change in its mag- 
netism. 

For this work, specialized apparatus, 
often of greatly reduced size, takes the 
place of the relatively large beakers, 



A micro-chemical device to measure 
electrical quality of an oil drop 

micro-analysis. It is the most recent 
sleuth to join the forces of applied chem- 
istry. It snoops into the hidden recesses 
of tiny particles too small to be seen by 
the human eye, and finds the culprit 
hidden away in places requiring high 
magnification for observation. 

The use of this method has helped 
lo make possible the perfect operation 
of many of the present-day household 
machines and appliances. It has been 
used to discover flaws in refrigerators, 
in heating units, in telephone apparatus, 


Tiny quantities in micro-chemical 
analysis require delicate balances 

and in vacuum tubes, for analyzing min- 
ute specimens in biology and medicine, 
and in solving engineering problems. 

It is a law of Nature that, no sooner 
has an engineer's creation been com- 
pleted than deterioration or decay be- 
gins to set in. At the beginning this 
may he caused by foreign substances 
that are almost always microscopic and 
usually manifest themselves by abnormal 
deposits, corrosion, or operation. How- 
ever, a few specks of dust 
from the windings of a motor, 
a bit <»f *’gum” from a bear- 
ing, a small smudge from an 
(’lectric contact point, or a 
liny scraping of the faint dis- 
coloration on the bulb of a 
vacuum tube may serve as suf- 
ficient material for analysis 
by micro-chemical methods, 
and the analysis will be as 
conclusive as it would be if 
an unlimited amount of the 
specimen were available. 

In the past, chemists have 
been faced with many difficul- 
ties in attempting to work 
with materials when only 
small particles were obtain- 



Miniature bottles^ bealtert, and other equip- 
ment are necaitary in micro-analysis method 
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diudeif* lisst tt4»e^ (mi tb« like, developed 
oenttiHee ago* Tfaeae are augmented by 
instruments such as the microscope, cen- 
trifuge^ and micro-balance* 

Often in making tests to determine the 
quality of some substance, the micro- 
scope and the capillary are sufficient* 
Such was the case when tiny discolora- 
tions appeared on the surface of a pol- 
ished silver sheet used in the manufac- 
ture of photo-electric cells. A very small 
drop of nitric acid was allowed to act 
for a few seconds on the discolored spot. 
When part of this was redissolved in a 
small drop of water and drawn up into 
a capillary tube, heated, then examined 
under the microscope, minute droplets 
of mercury were discovered. 

I N telephone apparatus, contact points 
of various metals and alloys are ex- 
tensively used. In case defects occur in 
contact points, obviously only the very 
smallest particle of the metal can be 
taken as a sample in order not to impair 
the operation of the contact point. Con- 
sequently, micro-analysis must be used. 
Usually, a drop of acid is deposited on 
the contact by means of a micro-pipette, 
then drawn back into the pipette by 
capillary action as a slurry, or mud. The 
slurry of loose smudge in the barrel of 
the pipette is drawn out into a tiny tube 
with a conical bottom into which the 
solid particles are driven by centrifug- 
ing, a clear acid being then withtlrawn 
from the pipette. Now the smudge is 
ready for the analysis. 

A similar method was followed in de- 
termining the nature of a deposit on the 
shaft of an experimental electric meter 
which had caused stalling. A small dn)p 
of oil was first applied, and the deposit 
was gently rubbed with a special glass 
tool to loosen it. The oil slurry which 
was formed was taken up in a capillary 
pipette and separated by centrifuging 
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The first step, above, in de- 
termining the cause of a de- 
fective electrical contact. A 
smudge is ’^lifted’* by a drop 
of acid first deposited and 
then removed by the micro- 
pipette. At the right is shown 
the slurry, or loose smudge, 
in the barrel of the pipette. 
From this, it will be blown 
into a tube and centrifuged. 
The clear acid is then drawn 
ojff and the deposit analyzed 


for its analysis with chemical reagents. 

Many instances occur where micro- 
analysis is the means of determining 
faults. Recently some chromium alloy 
heating units scaled seriously when at 
a red heat. Chromium alloys arc subject 
to attack by alkalis when heated in the 
presence of air; upon examination of 
the heating units, traces of sodium were 
found in the surface material. Micro- 
scopic examination of the surfaces of the 
plates from which the units were fabri- 
cated showed the plates to be covered 
with a pasty film. Micro-chemical tests 
showed that this film was a soda soap. 
Upon inquiry, it was learned that a 
grease, which is a soap-oil compound, 
had been used as a lubricant during 
manufacture and that the solvent used 
to rinse off the grease dissolved the oil 
but did not remove the soap. When heat- 
ed, soap is converted into ordinary soda, 
a powerful alkali; hence the scaling of 
the heater elements. 

Micro-analysis has found a large 
variety of uses. It is used for diagnosing 




This on the shaft of an axpatitnantal electric meter hai caused stalling. 

It will be taken off by using oil and a tiny pipette and then analyzed 


corrosion causes; for the identification 
of surface contaminants such us tarnish 
films; for composition studies on thin 
layers or small areas to determine the 
constituents; for the ajualysis of dust; 
for determining the causes of transfor- 
mation and deterioration in materials; 
and for the identification of foreign sub- 
stances in any material. 

While it works with smaller quantities 
than are used in regular analytical lab- 
oratory work, and many of the processes 
are the same, it must not be considered 
a mere reduction in scale of methods 
and standard laboratory procedure. Nor 
does micro-chemical analysis supersede 
the standard laboratory practice; it sup- 
plements it by providing a means of 
analyzing specimens which cannot be 
handled by standard procedure. As the 
application of micro-analysis to engin- 
eering problems increases, we can look 
for greatly improved products and mate- 
rials in the future. 


Insulin for Schizophrenia 


An Estimate <if the New Insulin Shock Treatment 
for Schizophrenic Insanity . . . The Enthusiasm for 
this Astounding New Meth^wlApparently is Justified 

By BARCLAY MOON NEWMAN 


T here is a m-w ana Htrikinf^ly val- 
uable treatment for insanity. No 
longer ago than 1930, Dr. Manfred 
Sake], psychiatrist of Vienna, Austria, 
was interesting himself in the problem 
of morphine addicts just taken off their 
drug. As had many before him, he 
noted the symptoms of high excite- 
ment, frenzy, mania, and even real 
though brief insanity which immediate- 
ly follow when an addict is denied his 
morphine. But Sakel pondered the prob- 
lem more deeply and to far heller pur- 
pose than had any other psychiatrist. 
He devel(»ped a theory. 

Keenly observing the shifting men- 
tal states of addict after addict under 
treatment as dope fiends, Saktd con- 
cluded that some physical or bodily 
change is suffered by the addict, as 
well as a mental change. He believed 
that the cells of the brain, under the 
influence of the morphine—of course 
a poison — undergo actual injury, and 
in this injured condition attract to 
themselves more than .usual quantities 
of exciting substances from the b^uly’s 
glands. 

Now, the depressing action of in- 
sulin, because of the extensive use of 
this substance in treating diabetics, was 
common knowledge. Insulin is normal- 
ly produced by the healthy pancreas, 
and aids the body in its use of sugar. 
In a diabetic, insulin is lacking, and if 
injections of this substance are not 
given, hundreds of thousands of dia- 
betics, all over the world, wouhl die 
early deaths — often with far Um> much 
sugar in their blo<»d. But inject the 
appropriate number of units of insulin, 
and the quantity of sugar in the blood 
remains at the normal level. On the 
other hand, administer an overdose f>f 
insulin, and the diabetic s blood sugar 
drops to a dangerous degree. The dia- 
betic acts as though intoxicated by al- 
cohol, and may even sink into a coma, if 
the d<>se has been strong enough, and 
if sugar is not administered. Hence 
overdosage followe<l by drowsiness is 
not rare. And insulin is not a narcotic 
in the strict sense of the term. Sakel 
decided that insulin may safely be used 
to pacify the excited nerve cells of 
morphine addicts. His success was as- 
tonishing and exceedingly suggestive. 

Though only small doses of insulin 
were used in treating the morphine ad- 
dicts, striking mental changes were ob- 
served. Violent patients became calm. 
Those immersed so deep within their 
own sad inner world as to appear lost. 


were brought back to reality. Unfriend- 
liness gave way to friendliness, and 
angry antagonism to cheerful co-oper- 
ation. Such alterations in behavior were 
frequent even during the first days after 
denying addicts their m<»rphine. And 
the first days are the worst. 

In the physician’s mind, a great hope 
and a great discovery were dawning. 
Insulin apparently caused the excited 
patient to relax, to be normal, often 
for lengthy periods, sometimes perma- 
nently, though only small doses were 
administered. What will insulin, per- 
haps in larger doses, do to the insane 
brain? This was Sakel’s daring thought. 

O UR Columbus of the world of the 
mind proceeded slowly, cautiously, 
painstakingly. Of course, from experi- 
ence with diabetics and morphine ad- 
dicts, he had already learned that com- 
paratively large doses of insulin are 
not harmful, except in rare instances, 
and then prompt feeding or injection 
of glucose removes all ill effects. But 
naturally he wanted to be doubly sure. 
He was a most conscientious physician. 

Dr. Sakel had not devoted his life 
to his patients in vain. Each step, 
thought out carefully and carried out 
with utmost regard for his patient s 
safety, marked a success. Hence this 
pioneer early learned the main restric- 
tion l<» his work among the insane: all 
types of psychoses do not respond equal- 
ly well. Schizophrenics as a group are 
highly benefited, manic-depressives are 
not. 

Schizophrenics (‘‘split personalities”) 
include those whose minds are weirdly 
wandering inward, lost within them- 
selves. They elaborate a vast dream 
world all their own, and live and con- 
tinually converse with non-existent 
kings, queens, Indian princesses, as 
well as other royally. Generally, a schizo- 
phrenic believes himself to be another 
person. This creathm represents an es- 
cape ftom reality. Such psychoses con- 
stitute the greatest group of our insane 
— and are described as driven out of 
their minds by “functionar causes. 
“Functional,” however, means practical- 
ly nothing — Insyond the fact that the 


cause of schizophrenia is not known, 
and r>annot be traced to a physical de- 
fect. 

There is another great class of func- 
tional psychoses; the manic-depressives. 
These patiente alternately exhibit ex- 
cessive excitement and excessive depres- 
sion of spirits. In this case too, the term 
“functional psychosis” indicates entire 
lack of knowledge as to underlying 
causes. And, as a matter of fact, no one 
is sure whether the schizophrenic s 
bizarre dreams and the manic-depres- 
sive’s fluctuating emotions are diseases 
in themselves or merely symptoms of 
some hidden bodily affliction, having a 
secondary rather than a primary con- 
nection with the brain. 

Therefore it is all the more remark- 
able that Sakel has found a treatment 
for a disease whose creeping cause is 
entirely a mystery, and for that disease 
which jKissibly accounts for the great- 
est percentage of the 100,000 annually 
admitted as new cases to institutions 
for the insane in this country. 

Dr. Sakel determined that the best re- 
sults are achieved when increasing doses 
of insulin are given, until the so-called 
shock dose is reached. This maximum 
dose Varies according to the individual, 
and ranges anywhere from a mere 15 
units of insulin to 450 units. 

By shock dose, Dr. Sakel means the 
quantity of insulin needed to produce 
deep coma in any individual within four 
to five hours after injection. After the 
shock dose has been reached, this dos- 
age is given three to six times a week 
until the patient has received the great- 
est possible benefit. Provided that the 
patient does not respond — not all pa- 
tients do— ‘HO more than 50 injections 
given. In case a patient reacts un- 
favorably to a shock dose, by sinking 
into too deep, a coma, or by deveinping 
too rapid or too slow a pulse, he must 
be allowed to rest for two or three days. 
In all instances, at least one rest day ^ 
week is allowe<L 

Dr. SakePs greatest difficulty has 
in finding out how long t6 leave a j^a- 
tient in the coma and how many shocks 
to give. Some individuals need no mofe 
than eight shocks* Others do not respond 
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50 aiiocks have been given, 
iltntment is ended by a tapering- 
off process — smaller quantity of in- 
sulin is given each day until the first 
low dosage is reached. 

The patient is not allowed to eat be- 
fore the injection. Typically, the in- 
sulin is given about 6 a.m., before break- 
fast. At about 10 A.M., the action of the 
insulin is terminated by administering 
a solution of sugar in water, by mouth 
or vein. During this four-hour period, if 
a shock dose and coma are in order, the 
patient is kept in bed and carefully ob- 
served for any untoward effects. Bath 
and breakfast follow the sugar. The pa- 
tient may spend the remainder of the 
day up and around. But close watching 
is essential, because the blood sugar 
sometimes stages a second and unex- 
pected sharp drop, even after three full 
meals. Then more sugar must be given. 

And so, in 1933, Sakel reported the 
cure of his first patient, and afterward 
many patients, and published conserva- 
tive reports of his success. These reports 
upset the psychiatric world, which found 
them at first incredible, despite Dr. 
Sakers already high reputation. Special- 
ists came to sec for themselves: first 
from Austria, then from every nation. 
The most eminent among them were im- 
pressed, and stayed to be astonished. 
SakeFs methods spread everywhere, and 
everywhere a high percentage of ap- 
parent recoveries has confirmed, and 
more than confirmed, his own results. In 
1936, Sakel’s technique was introduced 
into this country, and Sakel himself 
came to America. Now every large men- 
tal hospital in the United States is ex- 
perimenting with this treatment. 

W E can imagine the eagerness with 
which medicine has taken up Sa- 
kel’s method, and with wliich it observes 
the response of more and more patients. 
Even tlie small doses at the start of the 
treatment often cause remarkable im- 
provement. Tension is diminished. The 
patient is far calmer. As the shock dose 
is approached, the changes in mental 
powers and in attitude are dramatic. To 
the most confused and excited people, 
with minds seemingly utterly gone, pe- 
riods of sanity return. Frequently the 
most unpromising patients, with a long 
history of insanity bebind them, sud- 
denly lose tlicir vivid hallucinations and 
snap back to full menial clarity and en- 
during mental health. Among specialists 
throughout civilization, Sakere own mar- 
veling thoughts are echoed: 

“These changes are so dramatic diat 
it is difficult to do justice to them in 
words.’V 

Early iti the treatment, the patient 
usually bec<^es awate-^during brief, 
lucid iiioincmls-*"-th^ he has been indulg- 
ing in ubnormid thinking and behavior. 
For a little while at least, a new style of 
thinking replaces the former stream of 
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muddled ideas. The further the treat- 
ment progresses, the longer does the nor- 
mal personality stay with the patient. 
But, almost invariably, in the early 
stages of the treatment, as blood sugar 
rises back to normal, the insanity creeps 
back again. Then, in patients wlio react 
favorably, the periods of mental clarity 
begin to endure even after the sugar in 
the blood has risen to its normal concen- 
tration. And in the majority of instances, 
termination of the treatment means that 
the gloom of insanity has been dispelled 
— frequently forever, it is believed. 

One patient had a long and evil record. 
At 32, he had been a schizophrenic for 
six years — a chronic case. Disorderly 
conduct, burglary, imprisonment were 
part of his story. Thirty-one injections, 
including 18 shock doses of insulin al- 
tered him from a discontented, sexually 
perverted, dangerous criminal to a con- 
tented, normal laborer in a cannery. At 
last reports, he was putting in 12 hours 
a day on his job. 

If other chronic cases of schizophrenia 
reacted as well, then a huge load would 
he removed from taxpayers* shoulders. 
Mental hospitals arc full to overflowing 
with chronic cases. But this schizophre- 
nic criminal is one of the few chronic 
cases which do show improvement and 
which do not relapse after insulin 
shocks. For insulin treatment is effica- 
cious chiefly in early stages. Often a 
chronic schizophrenic will show tempo- 
rary restoration to the normal condition 
— and then fade hack into his world of 
delusion, inexplicably. Even doses of 
more than 200 units of insulin, and rather 
severe shocks or deep comas, do not 
permanently affect a dismayingly large 
percentage of those ill for a long time. 

No om* can deny, however, that Sakel 
has given to medicine a most astounding 
method. Into the saddest, gloomiest 
realm of all affliction he has brought 
brilliant light. What is more, he has pi o- 
vided the most hopeful of knowledge — 
that man can indeed learn to cure his 
millions of insane. 

What happens to the patient's brain as 
insulin reduces the quantity of sugar in 
his blood? What takes place during the 
coma? How does the insane mind, made 
unconscious, turn into a sane mind when 
consciousness comes back? These arc 
the chief mysteries which Sakel and all 
others engaged in this work of recon- 
structing shattered brains would like to 
solve. 

One girl was questioned concerning 
her experiencCvS during the insulin 
therapy. She replied that, after an injec- 
tipn, a sense of fatigue came over her. 
Next she felt very hungry. Gradually, 
awareness left her, and finally she sank 
into a blank unconsciousness, which she 
describes as a state entirely without sen- 
sation, without dreams; “I was merely 
asleep, but nothing more.*^ 

She had no idea* how long she was un- 
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conscious at any time. Other patients say 
that as they lose awareness, they have a 
feeling of increasing intoxication or per- 
haps “poisoning,** ending in complete 
oblivion. All agree that there are no 
dreams or sensations of any kind during 
their coma. 

N O more is known concerning what 
happens during the rare spontane- 
ous recoveries of untreated patients. The 
few schizophrenics that of their own 
accord snap out of their dreams, as it 
were, have no explanation nor any hint 
of what kind of healing goes on in their 
brains. Nevertheless, recovery due to in- 
sulin treatment has a definite advantage 
over any of these (infrequent) spon- 
taneous recoveries. Patients who get well 
without treatment are evasive about their 
hallucinations and their illness as a 
whole (though insanity is no more to be 
ashamed of than measles). That is, they 
do not fully understand what has oc- 
curred nor entirely realize that they have 
been mentally ill. They tend to blame 
external circumstances for what has hap- 
pened to them, thus often complaining 
that some mysterious event such as a 
blow on the head brought on the mental 
difficulties. 

A healthier condition exists among 
those cured by insulin. They recognize 
that something serious has been wrong, 
and freely admit: “I guess I was just 
crazy for a while, Doc, but I’m O.K. 
now.” 

This is a far more normal attitude. 
One who admits the truth does not have 
the odd brain twist evident in those who 
distort or falsify. And mental cases 
treated by insulin get well much more 
rapidly than any who recover without 
any treatment. Even in the fairly rare 
instances where it does occur, spontane- 
ous recovery is always slow, uncertain, 
and expensive. 

What is the danger in shocking the 
mentally ill back to health? Many phy- 
sicians report no ill effects of any kind. 
Without careful control and experience 
the method may, however, result fatally. 

What is the extent to which patients 
retain their recovered mental health? 
Sakel’s first patient is still altogether 
normal mentally after five years. Many 
other patients appear likely to stay well. 
Yet, Sakel is the first to point out that 
not all recoveries are permanent. A small 
percentage relapse. 

All in all, Sakel’s insulin technique 
may be considered a great stride to- 
ward treating our major classes of in- 
sanity by physical methods. As Sakel 
puts it: “Psychiatrists need no longer 
have that paralyzing sense of insuffi- 
ciency toward their psychotic patients 
that they used to have.” 

He has brought more : confidence that 
someday, perhaps soon, as suddenly as 
his discovery appeared, there will come 
cures for other types of insanity. 



Starch from the 
Sweet Btato 



A general view of the iweet-potato starch factory at Laurel, Mississippi, possibly 
the forerunner of many similar plants in southern sweet-potato>growing regions 


I N Laurel, Mississippi, in the heart of 
one of the South’s principal sweet- 
potato-growing sections, there is be- 
ing manufactured a product that bids 
fair from present indications to form the 
basis of a flourishing new southern in- 
dustry — the production of sweet-potato 
starch. Long existing only in the minds 
of chemists, sweet-potato starch of a 
purity, color, and (juality equal to that 
of the finest starches is now an actuality, 
and hundreds of thousands of pounds 
are being produced commercially at the 
Mississippi plant. 

The full capacity of the new starch 
factory is 200,000 bushels of sweet pota- 
toes per lUO-day season, yudding, on an 
average, approximately two million 
pounds of starch. During the manufac- 
turing season, the plant <q)erates on a 
24-hour basis, including Sundays. It is 
estimated that no fewer than 150 plants 
as large as the one now in operation will 
he necessary to fill this country’s demand 
for root starch. 

Cull potatoes are, at present, the main 
smirce of sweet-potato starch, although 
there is an increasing tendency on the 
part of farmers to deliver field-run po- 
tatoes, grown especially for starch-mak- 
ing. 

In the manufacture of starch, the 
sweet potatoes, delivered by farmers, are 
weighed and placed in large bins, from 


which they are fed into a flume leading 
to the washers. Here power sprayers re- 
move every vestige of grit and foreign 
matter. The p<»latoes are then ground to 
break up the starch granules; during the 
grinding process chemicals are added 
for bleaching purposes. Following this, 
the mixture is screened to separate the 


starch-bearing liquid from the pulp. 
From the screens this liquid is drain^ 
off into mixing machines for another step 
in the bleaching process. The pulp is 
dried and sold as stock feed, a by-product 
of the factory. From the vats where the 
second and last step in the bleaching 
pr(»cess takes place, the starch water is 
routed to troughs or tables, where the 
particles of starch settle to the bottom 
and the surplus water is drawn off. The 
starch is then transported to the dryers 
where all but an infinitesimal part of the 
remaining m<nsture is removed. 

T he success of the plant at Laurel 
has been brought about through the 
development of a successful process for 
removing the undesirable, yellowish col- 
or which has always prevented sweet- 
potato starch from being more widely 
used. During the grinding process, at 
which lime the cell membranes enclosing 
the starcli granules of the sweet potato 
are ruptured and the starch set free, a 
continuous stream of water carrying sul- 
fur dioxide in a concentration of 0.15 
percent is fed to the pulp. If no further 
treatment were given, the finished prod- 
uct would have the desirable degree of 
whiteness, hut further treatment is need- 
ed to insure 8tal)ility of color. 

This additional treatment consists of 
draining off the water containing the 
starch and sulfur dioxide from the pulp 
and concentrating the former in mixers. 
Sodium hydroxide is added, and the 
mass stirred constantly for three to five 
hours. At the expiration of this opera- 
tion, the starchy liquid is fed on to the 
settling tables. The finished product is a 
starch (d the desired degree of white- 
ness and will retain its c(dor indefinitely 
under practically all conditions. 

Sweet-potato starch was not placed on 
the market until it had been conclusively 



especially for siarch-making, may be delivered to the itarcK factory by the farmer 
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Purity, Color, and Quality Equal to the Finest 
Starches... Bleaching Process Perfected... Of Great 
Economic Signifi<5an<re . . . Now in Production 


By FRANK A. MONTGOMERY 



In the research laboratory of the Mississippi starch factory. Note particularly the 
size of the sweet-potato root that is held in the handa of the worker at the right 


demonstrated that it was fully as good 
as other root starches, and far superior 
to some. In the textile industry, for in- 
stance, where tremendous quantities of 
starch are used for warp-sizing and fin- 
ishing cotton goods, mill operators say 
that where this new starch is used re- 
sults have shown less loom stoppage, less 
hhedding^ and better-feeling cloth. As all 
<if this contributes substantially to the 
finished product and lessens production 
costs, this industry at present consumes 
almost the entire output of the Missis- 
sippi plant. 

In tests conducted jointly by the Bu- 
reau of Chemistry and Soils and the 
Bureau of Engraving and Printing, it was 
found that sweet-potato starch is the only 
starch produced in the United States 
meeting the recpiirements for an adhe- 
sive for postage stamps, labels, and 
envelopes. This is because sweet-potato 
starch makes possible the high degree 
<if viscosity demanded by the Bureau of 
Engraving and Printing in its adhesives, 
and because it has a high degree of pur- 
ity and an inoffensive taste. At present, 
loreign-produced and imported cassava 
root starch is used exclusively by the 
Federal Government f<»r this purpose. 

T he United States consumes more 
than one billion pounds of starch a 
year, most of which is manufactured in 
this country from cereals such as corn, 
wheat, and rice. Large quantities, how- 
ever, are also made from white potatoe*^, 
which furnished industry in the United 
States with its only native root starcb un- 
til the advent of the sweet-potato starch 
lactory in Mississippi. It is not unusual 
that so much starch is used in this coun- 
try when one considers that the follow- 
ing products use starch in greater or 
lesser quantities; Adhesives, food prod- 
ucts, textiles, paper, s<iap, explosive^, 


veneers, toys, salt, yeast, baking pt>wder, 
cosmetics, alcohol, and batteries. 

Although, as has been pointed out, the 
United Stales does produce most of the 
starch needed by industry, such starch 
is cereal starch and is unfit for certain 
uses. These other uses require a rcM>t 
starch, making it necessary for this coun- 
try annually to import some thret‘ hun- 


dred million pounds of such starch. 
Most of this foreign-prod need starch is 
made from the cassava root ; it has been 
ascertained that starch from the sweet 
potato can replace this starch in every 
department. 

Consequently, because sweet-potato 
starch as produced in this country is a 
high-quality root starch, because the 
raw product from which it is obtained 
can be produced cheaply in this coun- 
try, and because such starch can be 
used satisfactorily for every purpose for 
which the imported root starch is used, 
it is felt by authorities that the plant in 
Mississippi will undoubtedly be the fore- 
runner of many such plants in the 
southern sweet-potato-growing regions. 

I F such an event does come to pass — 
and it seems logical to suppose that 
it will ill view of the success already at- 
tained by this new industry — this nation 
will be relieved for all time of its de- 
pendence upon foreign nations for the 
rrmt starch it consumes. 

The Laurel plant was financed and 
sponsored by the Federal Government 
with the objectives of developing an in- 
dustry that would alleviate the rural- 
relief situation in southern Mississippi, 
and that would, at the same time, be of 
permanent benefit to southern agricul- 
ture. A second plant, privately financed, 
is being planned in Florida. 



Whm potatoes are luarveated duritig the lOO-day aeaio^ the roou are ex* 
poied by etiitfiifig a plow along the rows, turning furrows at shown in the photo 
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A Great 


^RK Completed 


The Monumental New General Catalog of Stars for 
the Professional Astronomer, in Preparation More 
than 30 Years, is Finished . . . An Enormous Task 


By HENRY NORRIS RUSSELL, Ph.D. 

Chairman of the Department of Astronomy and Director of the Oh* 
aervatory at Princeton University. Research Associate of the Mount 
Wilson Observatory of the Carnegie Institution of Washington. 


F ive substantial volumes, arriving at 
observatories the world over, have 
been welcomed with unusual inter- 
est, for they contain the great General 
Catalogue of the positions and motions 
of the stars which has been in prepara- 
tion for more than 30 years. 

At the beginning of tlie present cen- 
tury, a vast amount of observations of the 
positions of the stars had been collected 
by the independent activities of astrono- 
mers in many places. These formed an 
important part of the accumulated capi- 
tal of astronomical knowledge — assets 
which must have represented an actual 
financial outlay of hundreds of thou- 
sands of dollars — mainly in salaries. The 
late Professor E. C. Pickering told the 
writer, years ago, that he had found that 
the salaries paid the observers and com- 
puters who worked on the preparation of 
the two Harvard Zone Catalogues, of a 
few thousand stars each, had in each 
case added up to much more than the 
original cost of the instrument with 
which the observations were made — and 
a meridian circle is not a cheap kind of 
telescope. 

B ut, 30 yeais ago, this vast and valu- 
able accumulation, in an audit of 
the existing state of the science, would 
in large part have been listed as “frozen 
assets” — to use a modern phrase. The 
<*xtant catalogues gave the positions 
(right ascensions and declinations) of 
great numbers of stars. But it is of little 
interest to know merely the fact that a 
star is in a given place in tht; sky. Some- 
times, indeed, this is what the astronomer 
wants. He may have observed a comet, 
in the usual fashion, liy comparing it 
with a near-by star, and measuring the 
differences of right-ascension and decli- 
nation. Then he wants badly to know 
where the star was when he observed it. 
By looking in one or another of tlie long 
shelf of star-catalogues which are an es- 
sential part of every observatory library, 
ht‘ may find liis star and a good observa- 
tion of its position — very likely in 1883 
or thereabouts. But this does not give 
him what he wants, for the stars are mov- 
ing in the heavens, and there is a con- 
siderable chance that the motion in 50 
years or so, if not allowed for, will throw 
jhis results out by considerably more 
than the error of his own measures. 
Hence even the simon-pure positional as- 
tronomer — who uses the stars only as 
reference points fur his measurements, 
without worrying at all about their dis- 
tance, brightness, or physical nature — 
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requires catalogues of reference which 
give not only the position of the star at 
a given date, but also its proper motion 
per year or per century, so that he may 
find where it was when he observed it. 
But the utilization of star-positions as 
points of reference, though essential for 
certain types of work, represents only a 
small part of the whole value of the data. 
The proper-motions of the stars, indeed, 
are much more valuable than the posi- 
tion.s — for it is from a study of these that 
moving clusters have been detected, that 
the sun’s motion among tlie general field 
of stars has been revealed, and that good 
average values have been found for the 
parallaxes and distances of stars of al- 
most every kind — many of them much 
too far off for direct measurement. 

The astronomical assets of 1900 could 
fairly be described as frozen, for a rea- 
son only too familiar in these days — it 
cost too much to realize on them. If an 
individual worker greatly desired to 
know the proper-motion of a particular 
star, he could look it up in all the star- 
catalogues in his library — he might find 
it in half-a-dozen or more. Some of these 
would give the position for 1875 — that 
is, referred to the equator and equinox of 
tliat date as standards, others for 1900, 
others perhaps for a different date. 

To allow for the motions of equinox 
and equator in the interval, and reduce 
them all to a common standard, is sim- 
ple enough in principle but time- 
consuming in practice — even though 
the catalogues give data which greaUy 
shorten the calculations. After this had 
been done, our student would have a 
set of positions at different times of ob- 
servation, all referred to the same 
standard. By plotting the right ascen- 
sions or the declinations against the 
time, he could see whether thetstar was 
moving and how fast. But, even then, 
liis troubles were not all over. The ob- 
servations, like all other human prod- 
ucts, are not perfect; they are affected 
by errors, which will reveal themselves 
by throwing the plotted points off the 
straight line representing uniform mo- 


tion. Some catalogues will be more ac- 
curate than others, and the allowable 
tolerance — as an engineer would say — 
for deviations of the points represent- 
ing them should be smaller. 

It is easy enough to take this into ac- 
count, if one knows which observations 
are better, and how much. But we have 
no a priori way of finding out how ac- 
curate anylmdy’s observations are; this 
can be determined only from the degree* 
of their agreement with one another and 
with other people’s observations. Hence 
the lone student, trying to work up the 
particular star, would be at a loss, and 
his results, though they would reveal 
any conspicuous motion, would not at- 
tain the full accuracy that was obtain- 
able from a complete discu-ssion of the 
material. 

I N 1900, of course, the isolated worker 
would often have been spared this 
labor. Comprehensive catalogues, of 
large numbers of stars— especially the 
brighter ones, and those of large proper 
motion— had been published and were 
at his service. But even these had not 
all been prepared on exactly the same 
system. The allowances for precession 
(the motion of the equinox) might, for 
example, be slightly different in differ- 
ent catalogues. 

More than 35 years ago. Professor 
Lewis Boss — director of the Dudley Ob- 
servatory at Albany, and a recognized 
expert in this field — was so much im- 
pressed with the importance of con- 
structing a general catalogue of star- 
po^ions and motions, that he convinced 
the Trustees of the Carnegie Institution 
of the great scientific value of the pUn. 
After preliminary trials, the Institirtimi 
established a Department of Meridian 
Astrometry to undertake the work* 

The task was enormous. The tens- 
nay, hundredo-r-of thousands of obser- 
vations made since 1755 (when Bradley 
did the first work which meets ihddera 
tests of accuracy) bad to be oolleeied, 
and reduced io a uniform system. More- 
. over, all the stars were re*observed, with 




€ivi|»ry eAr« f^ir th# accuracy, «o 

that a longer tlmepinterval aWuM be 
available tor the determination of their 
motiona. In this part of the program the 
Albany meridian circle wa« most care- 
fully diamonnted, packed, and set up at 
San Luis in Argentina, where 87,000 ob- 
servations of southern stars were ob- 
tained. It was then returned to Albany, 
where 110,000 observations of northern 
stars were secured. 

Finally all this vast mass of material 
had to be assembled, card-catalogued, 
discussed with great care to remove all 
recognizable sources of error, and at last 
assembled into the Catalogue. The com- 
putations were numerous, and, to avoid 
error, every one of them was done twice 
independently. It is no wonder that all 
of this has taken a long time. 

A ^-PRELIMINARY General Cata- 
logue^ containing 6188 of the 
brighter stars (and hence practically all 
that are visible to the naked eye) was 
published in 1910, and has been the 
stand-by of astronomers everywhere ever 
since. The final General Catalogue con- 
tains 33,342 stars, including all brighter 
than the seventh magnitude, and many 
fainter ones for which good observations 
were available. 

Professor Lewis Boss lived to see the 
Preliminary General Catalogue wel- 
comed by the astronomical world. In 
1912 he died. His son. Dr. Benjamin 
Boss, with several collaborators, has 
spent a (fuarter of a century in bring- 
ing his father’s plans to complete 
fruition. In preparing this great cata- 
l€»gue no less than 238 individual cata- 
logues were utilized — each based on 
(»riginal and independent observations. 
The earliest observations dale from 
1755. The last which could be incor- 
porated into the work go down to 1925 
(and were published some years later). 
Every one of these catalogues was the 
object of detailed and painstaking study 
— for the hardest part of all th<^ work 
has not yet been mentioned. 

Observations with any particular in- 
strument — even the best — are subject to 
small “systematic” errors which do not 
“average out” in the mean of a large 
number of measures, as ordinary casual 
errors do. A good example is the mag- 
nitude equation in observations of right 
ascension. When an observer notes the 
time of transit of a star across fixed 
wires in his telescopic field of view, he 
is more likely than not to record the 
passage of a bright star earlier than that 
of a faint one. For some of the older 
observers, the extreme difference was as 
gi^cat as a tenth of a second of time. Us- 
ually it is less; but it shows up definite- 
ly in the average. To find the amount of 
this error, close-woven wire screens 
were placed in front of the telescope, 
acting simply as obstructions to the 
light, so that only one percent or less 
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passed through. A bright star could thus 
be made to look, to the observer’s eye, 
just like a faint one, and, by comparing 
numerous observations made with and 
without screens of different transmis- 
sion, the amount of the error for differ- 
ent stellar magnitudes could be deter- 
mined, The modern method of follow- 
ing the star by a moving wire, which 
automatically sends electric signals 
when it reaches definite positions in the 
field, much diminishes this error. 

If in, the preparation of a given cata- 
logue observations with screens have 
been made to determine this correction, 
the c<»mpiler8 of the General Catalogue 
have none the less to go carefully over 
their published accounts of what they 
did, checking up on every point. If no 
such observations were made, the com- 
piler still has a chance. He may com- 
pare the results of this catalogue with 
the average from other catalogues in 
which correction for magnitude error 
was made, and so find how much, on 
•the average, faint stars were ohstTved 
late compared with the corrected ob- 
servations. With a large enough num- 
ber of stars, this process gives reliable 
values of the corrections necessary to re- 
duce the results of the particular ob- 
server to the general average of all. 

Many other sources <»f error present 
in the observations of a century ago have 
been reduced by modern refinements. 
For example, the clock upon which the 
transit observations depend, might not 
he perfectly compensated for tempera- 
ture, and might run slower by night 
than by day. Modern clocks, in constant- 
temperature vaults, are free from this 
danger; but minute differences of the 
same sort between the results of differ- 
ent t>bservers are present, and must be 
found and allowed for. 

O NE of the most curious of these 
affects the declinations. The main 
part of the determination of these de- 
pends upon the graduated circles which 
are attached to the telescope, and read 
by four microjicopes. The maker of the 
jnslrument has graduated this circle 
with the utmost practicable accuracy; 
hut the small outstanding “division er- 
rors” have to be determined by the as- 
tronomer who uses the instrument — 
which is simple in principle, but takes 
a lot of work in practice. 

After the telescope has been set so 
that the star, as it transits the field, 
passes near the center, the exact distance 
by which it goes north or south of it is 
measured by setting a micrometer- 
thread on the star. When a meridian- 
circle telescope is pointed almost 
straight upward, its eye-end is lower 
than a man sitting in a chair could 
reach, so that it has always been cus- 
tomary for the observer to be on a sort 
of couch, adjustable so that he can get 
his head under the eyepiece and loojk 
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up without getting into a strained pos- 
ition. When observing a star south of 
the zenith, his head is north of the piers 
on which the axis of the telescope is 
carried, and his feet extend to the south- 
ward; for northern stars, his head is 
south and his feet north. 

Now, in a great many cases, coinpari- 
Sim with the general run of observa- 
tions shows a discontinuity in the de- 
clinations measured at a given observa- 
tory, just at its zenith. The explanation 
is not far off. In setting a micrometer 
wire — which, as he looks, runs parallel 
to the line joining his eyes — upon a star- 
image, an observer may tend to place ^ 
it slightly ‘‘above” the star, as he sees 
it, or perhaps below. When the observer 
changes ends in passing from northern 
to southern stars, what is “below” to 
him (toward his feet) alters its direc- 
tion with respect to the telescope, and 
to the stars. 

This is but one of many possibilities 
which the compiler of a general cata- 
logue must have in mind. Only an as- 
tronomer thoroughly familiar both with 
the actual methods of observation, and 
with all the refinements of the theory 
of errors, should attempt so delicate a 
task: and years of experience arc re- 
(] Hired before his judgment upon the 
reJative weights which should be ap- 
plied to the results of different cata- 
logues is fully mature. 

Almost half of the 339 pages of the 
first volume of the General Catalogue 
are occupied with tables of the various 
Hystematic corrections which have been 
applied to reduce the results of each 
catalogue to the adopted standard sys- 
tem. Another hundred pages deal with 
stars close to the poles, where the right 
ascensions change so rapidly that it is 
necessary to tabulate them at intervals 
of ten years, or even for five, as for the 
Pole-star. The remaining four volumes, 
averaging 330 pages each, contain the 
main body of the Catalogue. Beside 
the )>ositions (for 1950) and the all- 
important proper-motions, it gives the 
magnitude of each star, and its spectral 
class. More than 6700 stars were special- 
ly observed photometrically at San Luis, 
to make the list of magnitudes more 
accurate, and those spectra, which had 
not already been observed at Harvard 
were specially looked up there, 

T he completed volumes represent a 
transformation of the great mass of 
frozen assets into liquid and available 
form. A wealth of information about the 
distances and motions of stars of all 
sorts is contained in the proper motion 
— only waiting to be worked up in de- 
tail. In this phase of astronomy, we can 
be quite sure that the immediate future 
threatens neither a depression nor a re- 
cession . — Princeton University Observa* 
tory^ March 5, 2938. 

[The Catalog is fairly expensive. — Ed,‘\ 



Unpuzzling Color 

Color Names Cause Confusion ... A New System 
is Being Developed to Bring About Definite Stand- 
ards . . . Like Sections of Grapefruit 

By JOHN H. CRIDER 


I N an age when science reproduces 
with dazzling accuracy the myriad 
colors of nature, we are inclined to 
take color for granted. Until related col- 
ors are examined closely, side by side, 
or until someone disagrees with us over 
the description of a color, we do not 
worry much about color names. After 
all, “what’s in a name?” 

There is a great deal in a name when 
the name happens to be the only rneans 
people have for conveying a speciftc' col- 
or designation. It is important, for ex- 
ample, that when you tell your decora- 
tor to make your drapes of orchid your 
decorator should have precisely the same 
idea of orchid as yourself. Orchids are 
flowers which derive much of their 
beauty from a blending of numerous col- 
ors. How, then, can different people be 
expected to associate the name oichid 
with a single color? 

A color name might cause a lot of 
trouble, for example, if a lady had to 
depend upon ordering by telephone to 
match a new garment. Suppose she has 
a new light green sweater and wishes to 
order skirt, gloves, hat, and bag to 
match. Actually, she probably would 
have to shop for hours to match them 
properly, if at all. It would be conveni- 
ent for her, and thousands like her, if 
light green always meant the same thing 
— if purple always could be purple and 
blue always blue. 

The poets, of course, have license. 
They call colors what they like and there 
are no arguments. It’s all in the interest 
of art. But for ordinary folk this ques- 
tion of naming colors is one that is c<»n- 
troversial, argument-provoking. 

T he ancient Egyptians managed to 
create some brilliant colors — so did 
the Chinese, Persians, and Indians — but 
it was not until the Germans popularized 
synthetic dyes, a process now highly de- 
veloped in this country, that commercial 
use of color reached the baffling stage. 
The number of shades produced by our 
great dye companies is enough to make 
your head swim. Fortunately for the 
fashion creators, and unfortunately for 
the scientist, these shades or colors have 


to be named, otherwise how could the 
new vogues be sold to the public? 

It is fortunate for the fashion creator 
because with industry’s capacity for 
turning out new variations of color it is 
important that interesting new color 
names be kept before the consuming 
public. It is unimportant that none but 
a few experts can distinguish between 



The color solid, reproduced by per- 
mission of the Munseil Color Com- 
pany, Inc., is described in the text 


the coial of this season and the rose 
petal of last year. The important thing, 
commercially, is to create consumer de- 
mand. 

To the man of science this is a care- 
less use of words. The multiplicity of 
color names is as provoking to him as it 
is pleasing to the fashion originator. Sci- 
ence requires precision. Names must al- 
ways have the same meaning. 

For the consumer the confusion of col- 
or names is perhaps worst of all. As 
long as people keep giving different 
names to the same color, arguments will 
crop up and dissatisfaction will be en- 
countered. The average individual bases 
his use of color names on personal ex- 
perience and everyone seems to have had 
a different experience. 

Experts tell us that there are about 
100,000,000 barely distinguishable col- 
ors. Very few people can recognize all of 
them; the difference is very alight. Only 
an expert paper grader can, for exam- 


ple, distinguish from memory more than 
300 shades of white in paper! 

To no group has this color puzzle been 
more troublesome than to your corner 
druggist who makes up prescriptions 
from a large variety of solid and liquid 
chemicals. He has two standard books to 
guide him — the National Formulary and 
the United States Pharmacopoeia. They 
describe each of tlie drugs your druggist 
uses, and one of the important means of 
description is by color. You can readily 
appreciate that the ability to recognize a 
chemical or drug by color would be most 
essential to those working in places 
where there are so many little bottle® of 
powders and liquids which often mean 
life or death to stricken humans. 

Thanks to the corner druggist, and to 
the national association of which he is a 
member, science has at last undertaken 
the job of solving the color name prob- 
lem. In fact, the National Bureau of 
Standards in Washington, backed by the 
American Pharmaceutical Association, 
has just about finished the classification 
of the color names of powdered drugs; 
the naming of microscopic structures 
and crude drugs is well under way. 

A lthough the project was institut- 
. ed by the pharmacists, the system 
which has been worked out is capable of 
universal application. Already many oth- 
er industries have evidenced an interest 
m the color name standardization proj- 
ect. It is hoped that through adoption of 
the new system by leading industries, the 
public generally will come to understand 
and use the new names. When that day 
comes, it will mean farewell to confusion 
in the naming of colors. 

This standardization started 15 years 
ago when Dr. E. N. Gathercoal of Chi- 
cago threw up his hands in disgust over 
such terms as “blackish white,” “red- 
dish green,” and “whitish.” These virtu- 
ally meaningless words and phrases had 
actually found their way into the official 
books. What was the poor pharmacist 
to do? Dr. Gathercoal found the answer 
by organizing a Color Convention in 
Washington. From this meeting the In- 
ter-society Color Council was formed, 
and the job of scientifically standardiz- 
ing color name!S was soon under way. 

The object of the work at the Bureau 
of Standards, financed by the American 
Pharmaceutical Association, was to pro- 
vide^. “A means of designating colors in 
the United States Pharmacopoeia, in the 
National Formulary, and in general 
pharmaceutical literature ; such designa- 
tion to be sufficiently standardized as to 
be acceptable to science, sufficiently 
broad to be appreciated and usable in 
science, art, and industry ; and sufficient- 
ly commonplace to be understood, at 
least in a general way, by the whole 
public.*^ 

Kenneth L. Kelly, research associate 
who has worked out the new system at 
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the Bureau of Standards wUh Dr. Deane 
B* Judd of that institution, believes that 
the objectives have been achieved. 

The Munsell Book of Color was adopt- 
ed as the basis of the new system. Under 
the Munsell System the colors are num- 
bered but not named. It divides the color 
solid into 20 sections or segments, breaks 
tlie segments into pieces, and gives a 
number to each. The new color project 
went further and gave a name to each 
piece. The names in the new color sys- 
tem, like the numbers in the Munsell 
System, represent a range of color — not 
simply one color. 


Below: Kenneth L. Kelly, re- 
search associate at the Bu- 
reau of Standards, who has 
been active in developing 
the new standards of color 
nomenclature described in 
the accompanying article, is 
shown here trying to de- 
termine by eye the proper 
color nalme for a powdered 
drug. The drug itself is 
compared with a color chart 




Above: Confronted with a 
border-line case, Mr. Kelly 
makes use of the colorim- 
eter, a device which makes 
it possible to measure dif- 
ferences in color which arc 
visible to but can not be cal- 
culated by unassisted eyesight 


modifier of definite names, such as “red- 
dish purple,” “yellowish green,” and so 
on. Such combinations have a definite 
meaning in the new word system, while 
formerly they were used simply to suit 
the fancy of the cd>server and with no 
relation to a standard systt‘m. 

When the druggists’ committee has 
completed checking the new color names 
which have been assigned to the drugs 
mentioned in the two books, it is exf)ect- 
ed that these accurate designations will 
be officially approved and adopted for 
use in future editions of these important 
\olumes. 


The color solid, which is the founda- 
tion of the whole project, may be de- 
scribed as a grapefruit, the top white, 
the bottom black, with the cob»r spec- 
trum running around the middle as the 
Equator circles the earth. Theoretically, 
all of the known colors and shades of 
color are in this solid. The color namers, 
following the Munsell principles, broke 
the solid into sections, each section cor- 
responding to the natural sections of a 
grapefruit. There arc 20 sections and, as 
you can understand from the description 
of the solid, the colors in each one of 
these sections range in lightness from 
top to bottom (the darkest at the bot- 
tom), and in intensity from the center 
to the outer surface. 

After the segments were broken into 
approximately equal pieces, still follow- 
ing the Munsell principle, the research 
workers were ready for their real job — 
naming the pieces. After considerable 
experimentation, they adopted 23 com- 
mon English words as the words they 
would use in the naming system. Since 
the color solid had been divided into 320 
pieces — about 16 pieces to a segment 
(some more, some less)—- they had to 
put these 23 words into 320 combinations 
to describe the colors. 

It is significant that there are no mid- 
schooner blue^ leafmoid^ sistina, 
or other such names among 


those heh*cte<l. You may recall having 
seen some of the nanus just mentioned 
used in connection with feminine fash- 
ions or interior decoration. Words like 
these have meaning to the Textile Color 
Card Association of New York, which 
performs a great service to the textile 
industry by supplying such appealing 
names to newly created fashions. But to 
you, for example, what does queen blue 
mean? Compaie such words to those 
use<l by the color namers at the Bureau 
of Standards. Here they are: 

BasK' Colons — Red, Yellow, Green, 
Blue, Purple, White, Black, 
Grey. 

CoMj»ONKNT Hoes — Pink, Orange, 
Olive, Brown. 

MoniKtLiis — Pale, Brilliant, Vivid, 
Faint, Dusky, Deep, Light, Dark, 
Weak, Strong. 

The Adverb — V ery. 

Having tentatively adopted these 
names — and the indications are that they 
will stick — the color namers then had to 
go through the National Formulary and 
the United States Pharmacopoeia to look 
at each of the drugs mentioned to see 
what color names from the new system 
correctly described them. Sometimes the 
same color had been named variously. 
There will be no more “blackish white” 
or plain “whitish,” although the color 
namers are using the “ish” ending as a 


ANY visitor to the Colorimetry Section 
of the Bureau of Standards may see 
the namers at work, as well as the ex- 
hibits which they have prepared to illus- 
trate their achievements. In one case the 
visitor will see three samples of the same 
drug from three reputable wholesale 
houses. The difference in color is obvious 
to anyone, yet in the National Formulary 
they are all classified as Light Brown, 
Under the new naming system tentative- 
ly adopted for these specimens, they 
will be called light yellow brown, weak 
red brown^ and brown, re^fK^ctively. The 
beauty of the system is that each name 
has a definite meaning. If there is any 
cpiestion about it all the questioner has 
to do is look at the color solid to see what 
< o]or the name describes. 

The system also has tlie advantage of 
i»eing workable by anyone willi good eye- 
sight. In a few minutes’ lime a person 
understanding the system can definitely 
classify alm<>st any color under the new 
system. When fine points arise, resort is 
had to the colorimeter, a machine which 
enables the worker to measure differ- 
ences in color which are not calculable 
by the unaided eye. 

When the results have been officially 
adopted purple will be purple and blue 
will be blue. Arguments over color will 
be solved at once by recourse to the color 
solid and the new naming system. 
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Giant Strip Mill 

T he largest, fastest, and most modern 
wide continuous strip mill in the world. 
Republic Steel’s huge new 98-inch strip mill 
recently opened in Cleveland, is, in sheer 
size and in a thousand and one details, a 
masterpiece of engineering. 

A colossus in an industry where machin- 
ery and equipment is commonly gigantic, 
the new mill embodies in its design every 
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Maximum delivery speed of the hot mill 
is 2121 feet (more than two fifths of a mile) 
per minute. It can roll all finished widths 
from 30 to 94 inches and all finished thick- 
nesses from 18 gage strip to half-inch plate. 
The plant has a nominal rated capacity of 
70,000 gross tons per month. 

Binocular Magnifier 

P RODUCT inspectors, proofreaders, bot- 
anists, artists, process workers, and many 
others who constantly use magnifying glasses 
of various kinds are always searching for 
more efficient or more convenient glass- 
es for their work. They can get the con- 
venience if not high power in the new Zeiss 
Binocular Head Magnifier which is distrib- 
uted by the George Scherr Company. Since 
this device provides binocular vision, is 
worn before the eyes in a n|gnner somewhat 
similar to the way spectacles are worn, and 





For uae where binocular magnifi- 
cation ia eesential to aid the vision 

since stray light is excluded by the molded 
frame, both a stereoscopic effect and en- 
hanced. visual acuity are given. 

The magnification of the binocular head 
magnifier is 2.25, which is ample for most 



Rolled strip steel being delivered 
from the newest continuous hot mill 

technological improvement that the coun- 
try’s best mechanical, electrical, and metal- • 
lurgical engineers have thus far developed 
in the art of processing steel. Recent im- 
provements and developments in lubrication, 
hydraulics, welding, design of bearings and 
electrical control, which make possible the 
production of extra wide sheet steel at the 
[errific speeds employed in Republic’s new 
mill, are featured throughout the plant. So, 
too, are latest advanced factory management 
practices and technique in the efficient han- 
dling of materials, in the metallurgical con- 
trol of products being processed, in the co- 
ordinating of all mill operations, and in the 
establishment of safe, healthful working con- 
ditions for humans in the plant. 
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TAXEif 

/*)N6 oil company reportSt lor 
1937, paytnatit of 104,909,408 
ddUart in taxes against 23,319,728 
in dividends. This figures out per 
share of stock at ^9.63 for taxes and 
for dividends. 


Acbeage Determined 
BY Weight 

A NOVEL method of ascertaining acre- 
ages of crops and other vegetation, by 
using aerial maps, was employed by the 
Bureau of Agricultural Engineering in sur- 
veying the basin of the Rio Grande in Colo- 
rado, New Mexico, and western Texas for 
the National Resources Committee. A total 
area of more than 2,000,000 acres was 
mapped in 18 classifications in a single sea- 
son, with only a small force and limited 
funds. The system was devised by F. C. 
Scobey, of the Irrigation Division, Bureau of 
Agricultural Engineering. 

Practically all the basin was mapped on 
aerial pbotostatic prints having a scale of 
two inches to the mile in the more open 
country and four inches in the more con- 
gested areas in New Mexico. On these prints 
the fields were readily identified and num- 
bered or colored according to the classifica- 
tion scheme. 

To obtain totals of areas so identified, the 
field maps were traced on clear celluloid 
sheets, which were then cut up along bound- 
ary lines. The pieces for each classification 
were weighed, in groups, on laboratory bal- 
anc^'-scales. These weights were converted 
into acreages by comparison with previously 
ascertained weights of templates or accu- 
rately dimensioned unit samples of the cel- 
luloid. 

A pattern slieet consisting of a template 
of heavy celluloid, representing 1000 acres 
at the two-inch scale and 250 acres at the 
four-inch scale, was cut out and carefully 
trimmed to exactness with a file, fine draft- 
ing icales being used to determine dimen- 
siont. One of these test blocks was cut for 
each field sheet. 

A direct check on the weighing, and thus 



Paper mill requirements neceMitated the construction of this huge Unk 


on the summation of areas, was made for 
each field sheet. Before being divided, the 
piece of celluloid covering the field sheet was 
carefully weighed. When all the areas and 
the test block had been broken out, the 
fragments remaining also were carefully 
weighed. 

The sum of the weights of scraps, plus the 
group-pieces, plus the test block, had to 
equal the weight of the original piece of cel- 
luloid. A tolerance of 1 part in 1000 was 
adopted. H the lack of agreement exceeded 
that ratio, weighings were repeated until the 
discrepant'y was found. 

Huge Reinforced 
Concrete Tank 

C ONSTKUenON of a roinfi.rocl c.n- 
Crete, filtered-water storage tank of 
1,500,000-gallon capacity to serve the Crown 
Willamette mill of the Crown Zellerbach 
Corporation at Camas, Washington, has been 
completed by The Austin Company. It is 
situated on the Columbia River, almiit 40 
miles from Portland. 

In order to meet requirements of this 
mill, one of the largest pulp and paper pro- 
ducing units in the northwest, with a con- 
crete tank siiitahle for long, continuous 
service, the Hewitt system of concrete tank 
design was employed. The result has been 


a tank costing approximately 30,000 dollars, 
considerably lees in cost and claimed to Ik* 
more permanent in structure than others of 
comparable size built in accordance with 
usual engineering practice. 

Under the patented Hewitt system, the 
lank walls were constructed in vertical sec- 
tions. Recesses are providc*d for in the form- 
ing of wall exteriors, to permit attachment of 
turnhucklcs to the circular rods which are 
placed after the lank walls and the dome 
have been completely poured. Spacing of 
these rods is provided for in the design and 
they are taken up with special tools to pro- 
vide specified initial stress in the rods and 
in the concrete. The turnbiickle rods are 
covered over with gunite after the adjust- 
ments have been made. In this way the con- 
crete is placed in compression, and diffi- 
culties caused by expansion and contraction 
are reduced to a minimum. 

Particularly interesting in The Austin 
Company’s work at Camas were the sequence 
and method of applying the Hewitt system. 
The site, on a heavily wooded hillside, was 
cleared, excavation completed, and the con- 
crete foundation ring and floor then poured. 
Then an inside form, 1/7 of the inside cir- 
cumference of the tank, was constructed. 
This form was brac*ed back to a king-pin in 
the center of the floor aiul was constructed 
on rollers. Sectional forms for the exterior 
of the tank were built up so that they might 
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be readily handled from a traveling A- 
frame* which ran on a track provided at the 
top of the tank on the movable form nee* 
tioh. The inside movable form was pulled 
away from the wall by a chain block when 
the concrete had net in a completed section, 
and then rolled to the next position. A move- 
ment toward the center of the lank of ap- 
proximately four inches was provided for 
by a slot in the horizontal bracing connect- 
ing the form to the king-pin. Accuracy in 
establishing the proper position of the inside 
form was aH*<ured by its position with respect 
to the king-pin and slot, as well as by a line 
scribed on the floor of the tank. 

The lank is 24 feet high at the side walls 
and 36 feel in the center and has an inside 
diameter of 106 feet. A total of 1200 barrels 
of cement was employed on the job 


Imagination 

A RCTiriTX.TS and industrial designers 
. fiave given flee ptuv to lh(*ir imagina- 
tion in the aviation section of the New \ork 
World’s Fair. The aviation luiilding, de- 
signed by William Lescaze and J. Gordon 
Cair, will have a huge awning-shaped en- 



The artist’s airliner of the future does not meet with complete approval 



Part of the aviation section of the New York World’s Fair 


trance, and is well calculated to give the im- 
pression that the visiior is at a large and 
modern airport. At “anchor” in front of the 
building will be found one of the largest 
“Clipper” flying boats. On entering the 
building, the visiior will find himself in a 
high, wide chamber with arching roof rising 
at its far end to a height of nearly 90 feet. 
A persistent and familiar drone will assail 
his ears. Invisibly suspended from the roof 
he will sec a huge transport plane, witli 
lights flashing, piopellers whirling. Moving 
clouds and glowing sunlight on the wall be- 
hind it will compleii* the illusion that the 
plane is in flight. 

One of Raymond Loewy’s models in the 
Transportation Building will picture the air- 
liner of the future. It is rather curious to 
see what an artist imagines the plane of the 
future to he like. According to the drawing 
it will have eight engines mounted in nacelles 
at the leading edge of the wing. Let us point 
out to the artist that the engines in the ship 
of the future will disappear completely inside 
.the wing. The drag of eight engine nacelles 
will never be tolerated. Again, in a plane of 
this size, the fuselage will certainly not be 
allowed to project eo far above the wing, nor 
will it have so blunt a bow. On the other 
hand, the artist is perfectly right in making 
the fuselage very much shorter than in the 
conventional airplane of today. That is cer- 
tain to he the tendency as the years go by. 


We are really tempted to attempt an im- 
aginative drawing ourselves! Yet, at the same 
time, the general impression created by Mr. 
Loewy is certainly one of beauty, power, 
and '-peed. .4. K. 


Scientific Pilots 

T he U-ndeiicy of transport operators is 
to demand more and more knowledge 
from their pilots. Courage, calmness in 
emergencies, and instinctive flying skill are 
no longei sufficient. Transport pilots must 
understand radio signals, complicated air 
regulations, blind flying instruments, and a 
dozen other topics. Also, they must follow 
flight plans and know precisely how to regu- 
late their engines so as to secure maximiini 
fuel economy. As a part of the effort to se- 
cure fuel economy they must know exactly 
the horsepower delivered by the engine* at a 
given altitude, a given revolutions per min- 
ute, and a given pressure in the manifold 
(wliich varies with the degree of super- 
charging). 

Unfortunately, the pilot has no time to 
look up curves or to use a slide rule* To ease 
the pilot’s job, the manufacturers of the 
W^right Cyclone engine now provide a spe- 
cial Cruising Power Calcubitor. The calcula- 
tor is marked off With horsepower et the left, 
inches of manifold pressure in meixury on 
curved lines, and revolntions per minute on 


diagonally inclined lines. The case of the 
card which carrie«* these indications is of 
celluloid, and its top diagonal edge slopes 
appropriately with the characteristics of the 
engine. This diagonal edge is marked off 
into 20 divisions, each corresponding to an 
altitude of 500 feet. The pilot slides the card 
in or out until the edge of the celluloid 
meets the intersection of a given revolutions 
per minute and a given manifold pressure. 
He then reads power at the left, and altitude 
on the celluloid scale. The whole process 
('an he learnm) in a few minutes at most. The 
usefulness of the Cruising Power Calcula- 
tor has been demonstrated by the fact that 
IfO(K) of them have Ikm^u supplied to dale. 
A. 

Midget Aircraft Radio 

Transmitter 

T he new Civil Aii Regulations of the 
Department of Commerce, which we 
have already had occasion to discuss, are 
likely to increase the safely of airline oper- 
ation, but they will also make life exceed- 
ingly hard for the private flier, particularly 
when he is trying to fly anywhere near the 
airways. It would apjieur that every private 
flier will have to have two-way radio at his 
disposal, and, what is more, know how to 
use it so that he can keep in touch with 
the eoutrol officers at the airports. Com- 



A identilte pilot ti«4 of 

the new eipiiie power calculetor 
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A modern Army pursuit ship, analogous to the P-37 described 


The first application of the Direct Current 
Selsyn has been to give to the pilot an in- 
dication of flap and landing gear position. 
The advantages of such indicating devices 
to the pilot are obvious. The complete sys- 
tem, of four transmitters, necessary electric 
wiring, and one four-element indicating unit 
weighs only 35 ounces. — A. K, 

Curtiss P-37 Pursuit 

T he Army Air Cori>s has just purchased 
a number of Curtiss p.37 pursuit air- 
planes, which incorporate all the latest de- 
vices — enclosed cockpit, a steerable tail 
wheel, flaps, and landing gear retractable 
into the wing. But pcrliaps its greatest 
claims to attention are the top speed, which 
is well over 3()0 miles per hour, and the 
fact that for the first time in several years 
a fast Army pursuit ship has been equipped 
with a Iiquid-coole<l engine. By the use of 
such a power-plant, the nose of the ship 
becomes considerably neater than the nose 
of an air-cooled job, even when provided 
with a streamline cowling, and the vision 
is greatly improved. With chemical cooling 



In die shop where the DC -4 is nearing completion 


panics building aircraft radio equipment are 
therefore giving considerable attention to 
the problem of supplying the private oper- 
ator with light and simple apparatus for use 
on his plane. 

It is remarkable what the electrical en- 
gineers can do in this direction. Thus, 
Westinghouse announces a new midget 
transmitter known as the 25 A, which weighs 
only 25 pounds complete with its audio- 
power unit, radio frequency control units, 
and ability to deliver 15 watts carrier power 
to a suitable antenna. Arranged for fre- 
quencies of 3105, 3120, and 6210 kilocycles, 
it will also transmit on any of the 42 air- 
line frequencies for which the plane is 
licensed. Shifting from one frequency to an- 
other in flight is simple, and constant fre- 
quency is readily maintained. A built-in 
relay permits the same antenna to be used 
for both transmitting and receiving. A push 
button on the microphone controls the two- 
way communication feature, being pressed 
while the user is talking and released while 
he is listening. Either telegraph or telephone 
transmission may be employed. Installation 
is easy, and the complete unit measures 
only 7 Vs inches in width, 5 inches in height 
and inches in depth. — A, K. 


Help in Landing 

S elsyn is a well known trade name for 
^ system of transmitting the indications 
nf an instrument to a distance. The instru- 



Ati ttht ill airfilana landitigt 


ment turns a rotor at one point and through 
electrical communication a rotor at a dis- 
tance turns in exactly the same manner. The 
Selsyn syj>tem of instrument-reading trans- 
mission has hitherto been possible only 
where alternating current was available. On 
hoard the airplane, alternating current is not 
provided, as a rule, and 12-volt direct-cur- 
rent batteries are apt to be the only source 
of supply of eloclricily. Now General Elec- 
tric engineers have developed a method 
whereby Selsyns can operate on direct cur- 
rent, so that they may be adapted in air- 
craft work. 

Two devices are used in a Selsyn system: 
one which operates at the sending point is 
called the transmitter; the other at the re- 
ceiving point is called the indicator. Wires 
from the transmitter are connected to the 
coils of the indicator. As the transmitter 
turAs, it changes the strength of the current 
in the wires. This change in turn alters the 
character of the magnetic field at the re- 
ceiving end, and the indicator (a rotor of 
the permanent magnet type) rotates freely 
to take up the position of **minimum mag- 
netic reluctance.” Thus the transmitter atid 
indicator rotor move in perfect hannony and 
accurate indications are given. 


of the engine, the radiator becomes quite 
small and ran be neatly tucked away against 
the side of the fuselage. Except for the en- 
gine, the P-37 is similar in many respects to 
the (ilane illustrated in the pliotograph at 
the left, above. — A. K. 

Douglas “DC-4” 

Nearing Completion 

T he Douglas DC-4 has been engineered 
and is being built to the order of the five 
biggest airlines in the United Slates. The 
huge four-engined monoplane is nearing 
completion, and gives every promise of suc- 
cess. It will have a gross weight of 65,000 
pounds, will utilize every new development, 
and will ultimately he equipped with super- 
charged cabins for use in the “sub-strato- 
sphere.” Parties to the contract (dated 
March 23, 1936) were United Airlines; T. 
W. A., American Airlines, Pan American, 
and North American Aviation. To dale, the 
enormous sum of 1,500,000 dollars has been 
spent in development work and more than 
500,000 engineering hours will go into the 
design and supervision of the complete con- 
struction. 

In addition to a crew of five, the DC-4 
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will owriy 42 pamngerd. It» wing span will 
be 136 feet 3 inches, its length will be 97 
feet, and it will tower 24 feet above the 
ground when supported on its landing gear. 
At take-off the four engines will deliver 5600 
horsepower. Cruising range will be 2200 
miles, and cruising speed at the most efficient 
altitude will be 240 miles per hour. The 
highest mountain in the United States will 
be cleared by a SOOO-foot margin. The useful 
load will be 20,000 pounds with 6500 pounds 
of mail and express in addition to tiie pas- 
sengers and crew. 

We have often spoken of nose wheels or 
tricycle landing gear. So efficient has this 
type of landing gear proved on smaller ships 
that Douglas engineers had no hesitation in 
adopting it for the new giant. 

Wind-tunnel tests, hundreds of struetural 
tests, and the most refined calcidalionvS have 
gone into this ambitious enterprise. The 
artistes drawing gives a splendid eonception 
of the size of the ship and the methods em- 
ployed in the task of final assembly. — A. K. 

To Detect Enemy 
Aircraft 

T O detect enemy aircraft, flying at night 
without lights, Army engineers are using 
a delicate heat detector or radiometer, simi- 
lar to the radiometers used in detecting the 
heat of distant stars. The aircralt may not 
carry lights, but the heat of their motors 
cannot fail to betray them. Experiments 
made at Fort Monmouth, New Jersey, have 
been entirely successful in spotting aircraft 
flying in complete darkness. — A. K. 

The Airport 
Orientator 

I NVENTED by Horace Stark of the Penn- 
sylvania-Central Airlines, and developed 
liy the Sperry Gyroscope Company, under 
an order from the Department of Commerce, 
the Airport Orientator will free the pilot 
from many headaches. 

In the conception of this instrument, Mr. 
Stark argued that it would be highly de- 
sirable for the pilot always to have a chart 
available which would show him the exact 
location of the terrain beneath him, no mat- 
ter in what direction his plane might be 
beading. This he achieved by using a cir- 
cular chart, one of which was made for each 
terminal airport en route, as well as for 
alternate airports. The chart is so light and 
so mounted that it is controlled by the di- 
rectional gyro, and is always set to the true 
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geographic north without afiectinc ihe di- 
rectionid gyro hi my way. This diart i« 
shown on top of the mstniment in one of 
our photographs. Besides the airport, tfiere 
are shown the directions of the radio beams. 
With this instrument the pilot is certain of 
heading either towards the station or di- 
rectly away from it. It then becomes quite 
easy to make a desired maneuver towards 
the airport, without any complicated mental 
calculations. — A, X. 


Keeping Fish Fresh 

B y dipping fresh fish fillets in a 0.3 
percent solution of hydrogen peroxide 
liefore packing in ice an increase in tho 
keeping period of as much as three to six 
days has been realized. No change in the 
appearance, odor, or flavor of the fish is 
caused by the treatment. — D. H. X. 

Pickwick Dam Thrust 
Bearings 

ORE than 6500 gallons of oil will be 
used to dissipate the small amount of 
heat generated in the two giant thrust bear- 
ings that will form a part of the generating 
units at TVA’s Pickwick Landing Dam 
power plant. 

Approaching completion as the fourth in 
the chain of the Tennessee Valley Author- 
ity’s river control projects, the dam at 
Pickwick Landing, Tennessee, will harness 



Smoothing the ninning surface of 
the world’s largest thrust hearing 


the river to two water-wheel generators, each 
capable of developing approximately 46,- 
000 horsepower. 

The largest thrust bearings of this type 
in the world will be required to carry the 
weight of the moving parts in the generators 
and water-wheels, and the thrust of the wa- 
ter, a load of about 2,500,000 pounds or 
12^ tons. The generators and bearings are 
being built at the East Pittsburgh works of 
Westinghouse. 

For this weight-carrying job, Westing- 
house engineers designed the bearing on the 
pattern of a giant washer with a diameter 
of 105 inches. 

In order to shoulder its load, the bearing 
his an under surface or running plate of 
highly polished cast iron resting on 10 bear- 
ing Jioes, the whole being submerged In a 
hath of oil which {orms a film between 


workiiig 

UtoraBy o8. ' 

To aid Ih dim^atiiii the iMQ 
of heat generated in each beiadiig, 
cooling ooila wBl be immersed In the 
throng which will be circulated cold water 
at the rate of about 100 gallons per mhtutq. 


Mercury Vapor Detects 

M ercurial poisoning is the serious 
and sometimes fatal result of absorp- 
tion and retention in the body of 'even a 
smaU amount of metallic mercury. It has 
been found that, in the greatest number of 



To detect mercury vapor 


cases, such poisoning is due to inhalation of 
vapor released by the metal at ordinary tem- 
peratures. 

Workers in many fields are exposed to 
the possible presence of vapor in manufac- 
turing processes where mercury is used, even 
where elaborate ventilating systems and oth- 
er precautions are employed, and to meet 
this insidious challenge the Mercury Vapor 
Detector was created. It has been placed on 
the 'market by Mine Safety Appliances Co. 
The instrument plainly indicates the pres- 
ence of mercury vainer in air, even in in- 
finitesimal amounts. 

The M.S.A. Mercury Vapor Detector is 
based upon the property of selenium sulfide 
to darken when exposed to metallic mercury 
vapor. The degree of darkening depends 
upon the mercury vapor concentration, the 
velocity of air passing over the sensitive, sur- 
face of selenium sulfide, the temperature of 
the air, and the length of exposure. 

The Detector proper consists of a metal 
truncated cone with a 25-watt red Mazda 
^ Iktnp contained in the base and a curved 
]ia(^rhoUler fastened to the top, The cone, 
which acts as a chimney, carries air-cheated 
by the lamp to a reasonably constam tem- 
pera! ure-^-upward past the holder contain- 
ing a strip of selenium sulfide paper. To 
prevent air other than that in the chimney 
from striking the paper, a cross-draft elimi- 
nator is provided in the form of a cylinder 
mounted around the holder. An observgtaon 
window renders the paper easily i^ible « 
all times, and the eliminator is reindvahle 
for access to the holder* 

The positive, tested method employed in 
this apparatus is fooLprool and precise. A 
simple oompirison of the dorko^ aenid- 
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1^1^ ^tii « e«to di«kt «t¥0ft in 
of ihi mm^f^Bpoi 
ooill^ ol'llio air t^«r tost. So tensitiTe is 
ttii isotlidd tiuit H is i>oosiblo to detect one 
picrt of wreiiiT vapor in lOC^OOOjOOO parto 
of div by in eight^hour expoaitre — which is 
eguivalent to .062 odilligrams of mercury 
vapor in each cubic meter of air. 


Sbell fob Intehiob 
Decoration 

T here are so many new materials and 
new forms of old ones clamoring for the 
attention of the architect and the interior 
decorator that we are inclined to forget that 



Dtcorated with kapa shell 


certain natural products can be made into 
forms that will, in some respects, be su- 
perior to the synthetic variety. Of the few 
new natural products that are being offered 
today, kapa shell is one of the oddest and, 
at the same time, a most attractive decorat- 
ing material. After being processed, it is a 
pearly, pliable scale resembling a three-inch 
fish scale, and may be laid on flat or curved 
surfaces to give an iridescent pattern, 
Kapa shell comes from the Philippines and 
is processed in the United States by J. C, 
Edgar, sole producer. Stiff when collected, 
the kapa shells are boiled in secret chem- 
icals until they are pliable and have a pearly 
translucent sheen. They can be given a va- 
riety of colors including gold and silver. 
Applied to overlap like miniature shingles, 
they provide a moisture-proof, non-flam- 
mable surface for entire walls or inserts, 
ceilings, bath rooms, elevator cabs, furni- 
ture, and the like. 

Removing Fiajohine 
Fhom Drinking Water 

B ecause calcium ffuor«apatite is much 
less soluble in water than calcium phos- 
phate, the latter has been proposed as a 
meth<^ of removing fluorine from water to 
prevent mottling ^ the teeth, a trouble 
caused by the intake of that cbemscal in 
drinking water* By merely adding a small 
amount of trlcalcium phosphate to water 
containing ffuorhie, or, by passing the wa* 
ter thifou^ a bed of granulated tricaldum 
phosphate^ dangerous waters can be made 
safe, like many mher important discoveries, 
this ope has been mad« by tWo groups of 
investigai^na at vaiy nearly the same time. 
One isaa vrorking on prob- 
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lems of the Tennessee Valley Authority at 
the University of Tennessee, and the dther 
in the laboratory of the Victor Chemical 
Works in Chicago. The value of the method, 
particularly on account of its simplicity, is 
great, whichever of the two groups may fi- 
nally be awarded credit for it.-- -Z>. //. K, 

New Automatic 
Humidifier 

T he small humidifying unit shown in 
one of our illustrations, with a capacity 
of IM* pints of water per hour, has many 
adaptations in industrial, commercial, and 
domestic fields, according to the manufac- 
turer. The introduction of one or more units 
will serve as a partial air conditioner and 
meet any desired humidity specifications, 
and because it can he tapped into the regu- 
lar water supply or storage tank, there is no 
necessity to install special equipment to 
handle water. 

Mounted inside the spun-copper bowl, 
which forms the housing of this unit, is a 
waterproof motor. It drives a mechanism to 
break water in the bowl into finely divided 
mist and mixes it for delivery with sulficient 
air to complete vaporization. The vapor rises 
from the top of the bowl, as indicated in 
the illustration. This bowl measures ISMs 
inches in diameter by IVA inches high, and 
the complete unit weighs but 35 pounds. It 
can be placed on a table or suspended from 
wall or celling. 

Makeup water is supplied through a small 
connection in the side of the bowl, the con- 



Humidity as required 


nection being equipped with a brass float- 
valve, employing a valve cap containing a 
live-rubber disk which fils over the water 
inlet. Its operation is controlled by a Friez- 
humidistat with a range of 10 to 100 per- 
cent, and a working range of 10 to 85 per- 
cent, at temperatures from 40 to 150 degrees 
Fahrenheit. The humidistat is mounted on 
the side of the bowl and is wired for 110 
volts, 60 cycle alternating current. 

Even Milk is Not 
Always Beneficent 

M ilk contains over 300 times as much 
organic matter as sewage and is, there- 
fore, capable of creating far more serious 
coniRtions of nuisance in streams, and com-, 
plications in operating problemi in a munici- 
pal sewage treatment ^ant. 


Tbe solids content of average domestic 
sewage is about 800 parts per million, more 
or less^ depending on tbe total solids content 
of the water supply. The volatile or organic 
solids of such sewage, which are more nearly 
a criterion of its nuisance-producing power* 
amount to about 400 parts per million. The 
total solids in whole milk, on the other hand, 
amount to about 130,000 parts per million, of 
which 123,000 parts per million are organic. 
Even in diluted milk wastes from a milk re- 
ceiving station, such as washings from cans, 
doors, equipment, and the like, the normal 
milk solids content frequently amounts to 
approximately 1300 parts per million, of 
which 1230 parts per million are organic. 
The biochemical oxygen demand (amount 
of oxygen necessary to oxidize and stabilize 
the organic constituents) of such wastes is 
several times greater than that of ordinary 
domestic sewage . — Health News (New York 
State Department of Health ) . 


FUNNELS 

save weight and to prevent 
^ corrosion, aluminum alloy fun- 
nels will be used on the new 30,000 
ton Cunard White Star Liner, 
Mauretania^ She will be the first of 
her size to have such funnels. 


Copper-Alloy 
Automobile Engine Head 

F urther developments in the copper 
alloy used in the production of the 
Thermo-Flow power head, manufactured by 
the Federal-Mogul Corporation, and use of 
a new “spot and fin” cooling principle, have 
made possible the production of an improved 
type of power head for 1937-38 Ford 85- 
horsepower engines, slates the manufacturer. 

Road tests of the new power head, it is 
claimed, have clearly demonstrated the prac- 
ticality of up to 20 percent higher compres- 
sion ratios, resulting in up to 15 percent 
more power, up to 20 percent more mileage 
and “remarkable acceleration and traffic 
agility.” Oil dilution, carbon formation, and 
“pinging” under severe road or load condi- 
tions, it is added, have been practically 
eliminated. 

The special copper alloy has interesting 
characteristics. Because of its high expan- 
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hi<m coefficient and suhtiitantial elongation, it 
cannot crack due to over-lieating, freezing, 
or sudden chilling, a problem faced by all 
highway haulers and many motorists in sec- 
tions where extreme temperatures or moiin* 
tainous driving are encountered. 

It is also of unusual interest to note that 
the high heat conductivity of this new cop- 
per alloy is such that it cannot be cut by an 
acetylene torch; the heal flows away from 
the point of contact of the torch too rapidly 
to build up a melting lieat. 

The use of the new head has already ex- 
tended to truck and bus fleets — the former 
because of the extra power offered and econ- 
omy both in fuel and maintenance, the latter, 
because stop-and-go driving makes high ac- 
celeration extremely desirable; economy is 
also a factor. The extra power, speed, and 
economy interest police and fire departments 
and ambulance operators because additional 
speed and unusual traffic flexibility are es- 
sential in emergency service. 


Modern Retail Stoke 
Pioneers in Use of 
99 % Clean Air 

T he first retail store to utilize air freed 
of 99 percent of all dust particles is the 
newly opened and ultra-modern F. W. Wool- 
worlh and Company store at 39th Street and 
Fifth Avenue, New York City, In this 
pioneering installation, all air for the store 
passes through the “Precipilron,** an elec- 
trical air-cleaning device developed by West- 
inghouse research engineers, which removes 
99 percent by weight of all particles in the 
atmosphere, even those as small as four-mil- 
lionths of an inch in diameter, 'fhis installa- 
tion will enable New York shoppers to 
breathe almost pure air for the first time. 
In the area surrounding the new Wool- 
worth store, it is estimated that dirt is de- 
posited out of the atmosphere at the rate 
of 100 tons per square mile annually. In a 
year’s time hundreds of bushels of atmos- 
pheric impurities, of which about 90 per- 
cent will consist of particles no bigger in 
diameter than the hundredth part of the 
width of a human hair, will be collected on 
the plates of the Wool worth “Precipitions.” 
By weight, engineers estimate this collection 
will consist of one-third ash; another third 
of fixed carbon, such as soot, lampblack, 
and other derivatives; and the remaining 
third made up of volatile matter such as oils 
and greases. Sulfur, bacteria, pollen in sea- 
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In the clean-air system descrii>ed 
beloWf the atr enters throogb an 
intake (right in photograph at the 
right) passes through the iontaer 
cells (left in photo at right), where 
it is freed from dust, and then en- 
ters the store through the grille at 
left in photograph at the left. 
Below: Drawing shows in simplified 
form the construction of the air- 
cleaning cells, and indicates direc- 
tion of the flow of air through them 



Min, and many other vubstanres found in 
the atmosphere of any city, will also be de- 
posited. Every month, or as often as needed, 
the dirt collection will be washed off the 
plates down the sewer; a collection of harm- 
ful substances removed which otherwise 
would have been breathed within the store 
or deposited on the walls and store stock. 

The air inside the new Woolworth store 
is said to be purer than any ocean breeze. 
In the cleaning process, the air is first bom- 
barded by ions — minute electrical charges 
— emitted by wires as fine as human hairs 
which carry a charge of 12,000 volts. The 
ions attach themselves to particles in the air, 
thus giving the particles an electrical 
charge. Next, the treated air is drawn 
through a series of coils conristing of al- 
ternately spaced high-potential and ground- 
ed plates. By charging the high-potential 
plates at 5000 volts, an electrical field is 
established. As the treated air passes through 
these cells, the charged particles adhere to 
the plates and the air, now cleansed of all 
solid matter, passes on through ducts that 
lead to the areas being served by the equip- 
ment- 

physicians have already tested the reac- 



New nick«l-tii<rfylKlcmim-atccl shov- 
ar« to temptrad that they ara ax- 
tramaly flaxibla. Hiay may avan be 
clamped in a visa iakore) and bant 
as shown, yet will spring back to 
original shape whan ralaasad* Users 
can sea many raswlting advantages 
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tions of hay fever and asthma patients to 
electrically cleaned air. Those with hay 
fever caused by breathing pollen-laden air 
found almost immediate relief. Asthma suf- 
ferers whose troubles re'sult from breathing 
the dusty air of cities also have been aided. 
Certain types of sinus ailments likewise 
yielded, and continuing laboratory work is 
expected to develop more data for treatment. 


FRONTIER 

I^IXIE will be the chemical fron- 
tier of the nation during the 
next quarter century, according to 
Dean Frank C Whitmore, of Penn- 
sylvania State College. The raw ma- 
terials the South will supply include 
sugar, petroleum, sulfur, natural 
gas and coal, cellulose, starch, and 
vegetable oils. 


Better (Jlass 
Stoppers 

G lass stoppers used in botlIe«i containing 
chemical reagents have a disagreeable 
tendency to slick but they have been used 
because no bi*lter closure could be bad. A 
recently patented combination stopper 
avoids sticking, is completely interchange- 
able from one bottle to another, and has only 
glass in contact with the bottle’s contents. 
This stopper consists of a flat glass disk held 
in place against the ground neck of the 
bottle by a plastic screw cap. Experience 
with these closures has proved highly satis- 
factory. They are much cheaper than 
ground-glass stoppers — /). //, A, 


Cigarettes Filter 
Tobacco Smoke 

S EVERAL readers have written to us ask- 
ing whether it is true that the widely 
sold Zeus cigarette holder, employing a 
complete cigarette as a filler, actually re- 
moves nicotine and other products of com- 
bustion from the insphrated smoke. The 
answer is: “Yes, a very large percentage of 
them.” This is shown in recent careful and 
authoritative research. 

When this filter-holder was first developed 
as a result of discussions between Count 
Giuseppe Cippioo, who now heads the Zeus 
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Corporation, and Mr. Arthur Davi^, Chair^ 
roan of the Board of the Aluminum Com* 
pany of America, teste showed that it filtered 
ottt an average of over 50 percent of the 
nicotine in tobacco smoke. These tests were 
conducted by chemists in the Aluminum 
Research Laboratories. Since then, the hold- 
er has been improved so that now all smoke 
must pass through the inserted filter-cigar* 
cite, and the nicotine-removal percentage 
correspondingly raised. An official report 
rendered by the Laboratories of the Italian 
Government Tobacco Monopoly states that 
the holder with a single filter-cigarette re- 
moves 70.5 percent of the nicotine, and the 
one with two cigarettes removers 93.8 per- 
cent. 

While this scientific development may 
seem an obvious one to laymen, it is the re- 
sult of considerable research. The aluminum 
barrel, for example, was not a mere hap- 
hazard choice for the sake of convenience; 
it was selected because a metal of high beat 
conductivity was needed so that the volatile 
substances in the smoke would cool rapidly 
and be deposited within the filter cigarette. 


Polaroid for Desk 
Illumination 

A n entirely new type of illumination com- 
. pletely free from reflected glare was 
recently shown to the public when Polaroid 
Lighting, Inc., introduced the first lighting 
unit of this type, a desk lamp. 

Polaroid, the material effecting this con- 
trol of light, is the invention of the Boston 
scientist Edwin H. Land. It has also been 
mentioned as the solution to the problem 
of eliminating automobile headlight glare, 
and has been used in sunglasses. 

Mr. Wheelwright, of the Land-Wheel- 
wright Laboratories, explains the action of 
Polaroid as used to eliminate glare in illu- 



Tba Potnrizad lighting unit, 
primarily fur desk use 



Ordinary lighting of a magazine 
(top) and resulting glare. Bottom: 
Same, lighted with polarized light 


m (nation. I’hc accepted scientific version of 
many aspects of ordinary light is a series of 
waves vibrating in all directions at right 
angles to the light beam. Light waves vibrat- 
ing up and down penetrate the paper and 
ink when they meet (lie reading surface and 
come out with the color message and detail. 
Other light waves, vibrating from side to 
side in the same beam, strike the paper hori 
zonlally and glance off the surface as a stone 
does when skipped on water. These latter 
waves represent the glare which conflicts 
with useful light and impairs vision. 

Polaroid acts as a selector, letting through 
the vertical waves hut shutting off the hori- 
zontal ones that cause glare. With glare 
eliminated, other lighting problems can be 
solved, he pointed out. The light source may 
be placed directly in front of the reader, thus 
assuring even distribution of light across the 
page without concern as to reflections. While 
the reader has no sense of brightness with 
Polaroid illumination, much higher intensi- 
ties can be maintained. 

Professor Robert W. Wood, regarded as 
the greatest American authority on optics, 
has said of Polaroid: “It is the most signifi- 
cant invention in the field of optics, cer- 
tainly within the last generation, probably in 
the last century,” 

Marihuana More 
Dangerous than 
Heroin or Cocaine 

M ARIHUANA is “a more dangerous 
drug than heroin or cocaine.” Author- 
ity for this statement is United States Com- 
missioner of Narcotics H. J. Anslinger, Mr. 
Anslinger’s statement was made as part of 
a report on narcotics appearing in the bul- 
letin of the Federal Bureau of Investigation. 

“I am surprised to learn that certain 
police officers have been inclined to minimize 
the effects of the use of marihuana,” Science 
Service quotes Mr. Anslinger, “These offi- 
cers should review some of the cases that 
are reported to the Bureau. They would, 1 
am sure, be convinced that the drug is ad- 
hering to its Old World traditions of mur- 


DRIVERS 

ALTHOUGH the accident repeat- 
ers among automobile drivers 
constitute less than 4 percent of 
the driving population, this small 
group is responsible for nearly 40 
percent of the automobile accidents 
in this country. Much of the study 
of the accident prevention problem 
should therefore be concentrated 
on these individuab. 


dec, assault, rape, physical demoralization, 
and mental breakdown. A study of the effects 
of marihuana shows clearly that it is a dan- 
gerous drug, and Bureau records prove that 
its use is associated with insanity and crime,” 

Effects of marihuana, according to an au- 
thority quoted by Mr. Anslinger, are as fol- 
lows: 

“1. Feeling of unaccountable hilarity. 

“2. Excitation and a disassociation of 
ideas; the weakening of power to direct 
thoughts. 

“3. Errors in lime and space. 

“4. Intensification of auditory sensibilities, 
causing profound dejection or mad gayety. 

“.5. Fixed ideas; delirious conviction. This 
is a type of intelleclual injury so frequent in 
menial alienation. The user imagines the 
most unbelievable things, giving way to 
monstrous extravagances. 

“6. Emotional disturbance during which 
the user is powerless to direct his thoughts, 
loses the power to resist emotions, and may 
commit violence which knows no hounds 
when disorders of the intellect have reached 
a point of incoherence. During this danger- 
ous phenomenon, evil instincts are brought 
to the surface and cause a fury to rage within 
the user. 

“7. Irresistible impulses which may result 
in suicide. 

“The illusions arc those of sight, hearing, 
and sense. The mind loses all idea of space 
and extent, and lends to exaggeration in all 
things; the slightest impulse or suggestion 
carries it away.” 


Calculator Saves 
Millions 

E ngineers completed recently 'their 
ISith “inspection trip," covering thou- 
sands of miles of the nation’s power systems 
without moving outside their laboratory in 
the East Pittsburgh works of the Westing- 
house Electric & Manufacturing Company. 

The inspections, rounding out a seven- 
year study of abstract problems with con- 
crete results, enabled the engineers to tell 
the utility companies exactly what power 
load their systems were capable of carrying 
with safety and economy without additional 
equipment. They also determined quickly 
what addiiional equipment was required for 
expansion of the power transmission services. 



Adjuatuig a circuit on dia alter- 
nating current network calculator 
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The turn of a dial, the snap of a switch, 
reproduce in the laboratory a miniature 
replica of any power system in the world, 
'rhis instrument that “thinks” for electricity 
is called an alternating current network 
calculator. 

‘ Westinghouse started the calculator study 
in 1930 to investigate system problems in- 
volving voltage regulation, stability, and 
loading of electrical equipment. 

Like a G^man of electricity, the cah ulator 
discovers why, for no obvious reasons, trans- 
formers are overlowled and determines 
means of better controlling the circulation 
of power. It helped the United Stales Army 
engineers study the behavior of various pro- 
posed system designs for the generators, 
motors, and transmission lines for Houldcr 
Dam, Bonneville, and other Federal pro- 
jects. 

The calculator studies have indirectly 
saved the power consumers of the nation 
many millions of dollars by enabling the 
utilities to carry larger loads efficiently, 
safely, and economically without the ex- 
penditure of money on unnecessary extra 
(‘quipment. 

Before the calculator went to work, util- 
ities frequently had to invest in expensive 
lines and equipment as a safety measure. 
One company installed 50 miles of trans- 
mission line in order to carry an estimated 
peak load. The calculator later disclosed 
that the existing line would have carried 
the load safely. 

New Surgical 
Anesthetic 

B y mixing three parts of ethyl ether and 
one part of vinyl ether, a volatile sur- 
gical anesthetic superior to either alone is 
being produced. Vinyl ether alone was in- 
troduced a few years ago for this purpose 
but developed defects which are avoided by 
.using such a mixture with the customary 
ethyl ether.— D. f/. K. 


Spring-Suspended 
Rail Car 

P OSSIBILITY ol adapting aircraft deaign 
and production technique to the raill^ad 
industry is deroonatrated in the development 


Full-scale unit (above) of a new 
type of railway car truck in which 
coil springs and control arms pro- 
ject up into the car hody. Below: 
Partial section of a car body shows 
how the weight is spring suspended 



of a new type of railway car of spring- 
Huspended design recently successfully test- 
ed. The familiar monocoque, or stressed-skin 
principle, and construction of full scale 
Douglas fir plywood motleis, or mock-ups, 
were (wo of the aircraft industry’s methods 
employed. 

The experimental two-car train incorpo- 
rates an ingenious method of body suspen- 
sion. The car body is suspended on springs 
and control arms mounted on pedestals, or 
towers, which rise several feet into the car 
body from the railroad trucks. 

Weight reduction through stressed-skin 
construction is another feature of the experi- 
mental cars. With this method, the entire 
body — sides, roof and floor — carry the 
stresses, instead of letting heavy side trusses 
do all the work, with the superstructure 
serving merely as weather protection and an 
added weight burden. 

Use of Douglas fir plywood and lumber in 
the experimental car bodies made it possible 
to build them with a minimum of equipment 
and in a much shorter period than if they 
had been built of metal. The cost was con- 
siderably less and there wOs a degree of 
flexibility of design which is necessary to a 
project of this sort. In actual service-trains, 
the cars would be built of metals Advantages 


predicted and allready reidhsed in road taait 
on the piywooti mod^ ave superior ridhit 
comfort, light ^IghL eebnomy of operation, 
low first cost, and safety. 

Cortland T. Hill, grandson of jameis 
Hill, the famed **Empire Builder,^ Is oponaor 
of the project. Directly associated with Mr. 
Hill are William £. Van Dom, originator of 
the project, and Dr. F. C. Lindvall, of the 
California Institute of Technology. Impor- 
tant contributions to the design and con- 
struction of these new cars have been made 
hy Paul K. Beemer, Eliot F. Stoner, and 
Herbert J. Wieden, aircraft and automotive 
engineers who have introduced many innova- 
tions from those transportation industries. In 
this experimental work, the Atchison, To- 
peka and Santa Fe Railway is co-operating 
in providing motive power and testing facili- 
ties. 


TEMPERATURES 

A RECENT well drilled at Pales- 
^ tine, Texas, 9000 feet deep, 
showed a bottom temperature of 
225 degrees, Fahrenheit. One deep 
well in the Kettleman Hills region 
produced 200 degree, Fahrenheit, 
water at the rate of over 5000 
barrels a day— instead of oil. 


New Type of 
Timber Construction 

T O speed erection of buildings for the 
1939 Golden Gale International Exposi- 
tion on San Francisco Bay, as well as to 
facilitate dismantling after the 288 days of 
the Fair, a new type of limber joint was 
evolved. It is said to be one of the most im- 
portant developments in heavy frame con- 
struction in recent years. 

On several of the structures, the majority 
of the timber joints were constructed with a 
strap and pin type joint, consisting of a 
series of steel straps and channels inter- 
connected by means of a pin bolt. The steel 
straps are connected to the limliers by flush 
type sheer plates and bolls. The joint is so 
designed that it can take either tension or 
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A 108*foot tower conitructetl with 
the new timber joina described 


compression. The joint was developed under 
the direction of John J. Gould, Chief Struc- 
tural Engineer of the exposition. 

In the construction of the lOS-foot Tri- 
umphal Arch, the main frame was construct- 
ed with this new type joint. All framing 
was prefabricated on the ground, the lower 
60 feet of each side of the arch being erected 
in six hours. All studding and sheathing 
were assembled in panels and the sections 
provided with Byrkit lath ready for plaster- 
ing. 

This new type of joint will greatly facili- 
tate dismantling, an important factor in the 
economy of temporary structures such as the 
exhibit palaces of an exposition. It is claimed 
that the new design is also particularly well 
adapted for the re-ereclion of framework, 
thus leaking possible a maximum of salvage 
from the exposition. 

Why Leap from Fry- 
ing Pan to Fire? 

T he United Stales has made greater prog- 
ress in providing medical care for its 
people under the present system than any 
country that has abandoned that system, and 
the nation should, therefore, hesitate to 
adopt any system that would give less prog- 
ress toward good health. 

That is the American Medical Associa- 
tion's answer to the report of Miss Josephine 
Roche, head of the Inter-departmental Com- 
mittee to Co-ordinate Health and Welfare 
Activities of the United States Government, 
recently presented to the President. The 
American Medical Association commented 
on it in an editorial in the association's 
Journals 

Mias Roclie*s report, in the opinion of the 
medical association*! editor, says in effect 
that the answer to the problem of medical 
care is sickness insurance and federal or 
other idbsidy or both, but the medical aaso- 
ciuimy ^thr comments U>at failure of the 
autboia of the repdn to mention the positive 
side of present American accomplishments in 
the ^}4 of m^icine and health gives their 
a disitia! tone beyond what the situa^ 
Upp Wdrtrmitiw addei “Oor proipwsa np to 
nowi which jb tp^eater than that in any coun- 
try that ha* glMdoaed our aystem in bdhalf 
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of aome sodidiaed eymam of medloal care, 
^odd cause heeitathm In rejecting the pat- 
tern of progress that has bought such re- 
sults, in favor of patterns that have been 
tried elsewhere with far less success.*' — 
Science Service, 


HYDROGENATION 

AT the present yearly requirement 
of one and one half billion 
barrels of crude oil, the known 
aupphr of more than seven quad- 
rillion tons of coal could be con- 
verted by hydrogenation and crack- 
ing processes into enough oil to 
supply the world for over 24,000 
years. 


Controls “Brown Patch” 
AND Colors Grass Green 

S cientists have combined the practical 
with the esthetic in a new fungicide for 
the control of brown patch, a disease of 
lawn and golf grasses. The fungicide not 
only controls the disease but dyes the grass 
any desired shade of green. 

The United States Golf Association, 
through its greens workers, co-operated with 
the Department of Agriculture in the re- 
search work, which was under the direction 
of Dr. John Monticth, Jr. 

The scientists found they could match 
any grass with the proper shade of green 
by adding about half-and-half of malachite 
green and auramine 0, a yellow dye, togeth- 
er with about 2 percent of crystal violet, a 
red dye. This mixture is just as effective as 
a fungicide as the original dye. 

A half ounce of the mixture, costing about 
10 cents, diluted with two to five gallons of 
water is sufficient to spray 1000 square feet 
of turf. 

The fungicide keeps the grass green from 
three days to three weeks, depending on the 
weather. A rain before the fungicide has 
time to dry washes it off quickly. Too, the 
color will not stand up as long in hot sum- 
mer weather as in the winter. 

Greens keepers on golf courses have used 
the fungicide and found that it docs not 
harm healthy grass, and improves both the 
color of uneven greens and the tempers of 
crochety members who blame their poor 
putting on the uneven color of the putting 
greens. It also has been used on football 
gridirons and baseball infields. 

The fungicide may be applied with an 
ordinary knapsack spray, or larger equip- 
ment if available. 


Whey 

A MULTITUDE of uses have been found 
for whey, formerly milk’s equivalent 
of the famous pig’s squeal that couldn't he 
set to work. Sweetened and dried, whey, a 
by-product of cheese manufacturing, makes 
an excellent candy filling. “Whipped cream*’ 
can he made from whey. Flavor and food 
value of canned or home-made soup is im- 
proved by the addition of powdered or con- 
densed whey. Tomato juice and ftesh whey, 
when mixed, form an “attractive** beverage 
or starting point for a variety of tomato soup. 

This is the essence of a report by B. H.’^ 
Webb of the United States Bureau of Dairy 
Industry before the Food Technology Con- 
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Aimoiinee a NEW 
Canner^s Seale •• • 



'pHIS new EXACT WEIGHT Scale 
was developed expressly for the com- 
mercial canner of sea foods, vegetables, 
meats, fruits and like food products, many 
of which are seasonable and demand con- 
tinuous 24 hour operation under all con- 
ditions existent in the canning industry. 

Solidly built of brass, stainless steel 
and chrome plated this new EXACT 
WEIGHT Canner's scale incorporates 
everything known in metallurgy to com- 
bat corrosion from lactic acid, salt brine, 
vegetable and fruit acids which in the 
past have affected the accuracy of pro- 
duction line check-weighing scales. After 
a year’s actual test in the sea food in- 
dustry with astounding results we feel 
certain this new canner’s scale will func- 
tion satisfactorily in any canning opera- 
tion in the industry. 

Let us demonstrate this model , . . write 
for complete details. 


THE 

EXACT WEIGHT SCALE 
COMPANY 


Colwmbut, Ohio 
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Protect Your 
Inventions With 
U. S. Patents 

MAIL COUPON 
FOR BIG 48 PAGE 
BOOK AND FREE 
FORM FOR RE- 
CORDING YOUR 
INVENTION 
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TNVKXT10^^1lkccvery- 
^ tliiiiR else tocla>, is a 
business — you must know 
what you arc doing. First, 
you must know how to 
obtain patent — then how 
to market your invention 
Don’t move in the dark — 
get the ctnnplete story of 
Patents and the Inventive Field before 
prfjreeding. 

How To Proceed 

Our FREE 48- Page lio<»k t.iKcs you 
from the first step in obtaining patimt to 
last step in commercializing your inven- 
tion. Practically everything you need to 
know is in this book — prepared by cx- 
jierts with years of training in the patent 
field. We have served thousands of in- 
ventors in the United States and we can 
“erve you veiy rcasonalily on iibcral terms. 

Free Record of Invention-— Mail Coupon 

Poii’t delay- learn what you must do today 

Send for oik FKKE b<Mik, “Paleiit Tiuide” 
.ind I'ltEE "Itecord of Tnvenlion” Flank for 
volionflinv VOID invrnlioii 
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Reolsterad Patent Attorneys 

S48.K Adams Bulldlns, WASHINGTON, 0. C. 
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ference at the MasyachiiseltN InstitMte of 
Technology. 

“The high niifritive value of whey has 
prompted the Bureau of Dairy Industry lo 
investigate its use in food for man,” Mr. 
Webb declared. “Whey contains most of the 
minerals, lactose, and soluble protein of 
milk.” Previously, he explained, small 
amounts hatl been used as stock food, only 
a “very small portion being utiliml as hu- 
man food.” 

Use of sweetened whey or whey powder 
allows jam to be whipped to double its vol- 
ume, \ir. Webb also reported. Canned fruit 
whips were another food listed by the 
speaker which whey improves . — Science Ser- 


EAR IH STEAM 

¥N Italy, steam from the earth is 
^ used to generate 19«000 horse- 
power daily. Volcanic steam is used 
in Sonoma County, California, to 
generate electricity. Other places 
not yet developed are: the Valley 
of Ten Thousand Smokes, Alaska; 
Lassen Peak in California; Steam- 
boat Springs, near Reno, Nevada; 
and the Yellowstone Geyser region. 


AcCOKl>lt>N -F GLUED 
Ai.umine'm Insulation 

A new type of bouse insulation— so light 
in weight that 80 pounds of it is suffi- 
cienl to insulate more than 1000 square feet 
of roof or walls, and so easy to apply that the 
only tools required are a pair of shears, a 
banuner, and tacks — is called Air-Met. The 
insulating efficiency of the new product is 
based lo a large extent upon the application 
of the heal -reflective value of aluminum foil, 
according to an announcement by The Rii- 
beroid Company. Outstanding advantages 
claimed, in addition to high thermal effi- 
ciency, light weight, and ease of applica- 
tion, are ea«y portability, imperviousness to 
moisture and vermin, long life, and elimina- 
tion of dirt and inconvenience. 

The new product consists, primarily, of 
two thin, parallel sheets of aluminum foil, 
(bdinitely spaced about an inch apart by a 
series of triangular air cells of uniform si/e. 
Between the two sheets of foil is a light, 
flame-proof member which, by reason of its 
truss like design, serves the double purpose 
of holding the foil sheets parallel and insur- 
ing perfect uniformity in the size and spacing 
of the intervening air cells. When properly 
installed, provision is also made for air 
space between the outer surfares of the two 
sheets of foil and the surrounding studs, 
rafters, sheating, wallhoard or protective 
paper. 

The lightness «if the material and its eon- 


I^y the 

fact that enough Aii>Mct to instildte the 
average attic, 1000 square feet, is contaloM 
in two small cartons, each measuring 8 by 18 
hy 31 inches. 

The material is manufactured in two 
widths, 15 inches and 23 inches, representing 
the standard distances between studs, 
joists, and rafters. It comes in sheets about 
80 feet long which, when packed for ship- 
ment, are folded together lengthwise like 
an accordion. For in^alling, these sheets 
are simply spread hy hand, also as an ac- 
cordion would he extended. 

Elastic Metal 

T he ability to combine steel and rubber 
into one material is an important dis- 
covery in the science of producing artificial 
working materials. This German “elastic 
metal,” which is composed of a mixture of 
steel and soft india-niblier, is said to be an 
excellent material from which to manufac- 
ture springs of all kinds, as well as couplings 
in machinery. This composition can also he 
used to advantage for soiind-ahsorhing de- 


Read Paper by Two 
Billion Candlepower 
Light at 27 Miles 

H OW far can one read a newspaper hy 
the light of the world’s most powerful 
light? A group of technicians sought the 
answer lo this question recently, when 
the 2, 000, 000, 000 candlepower beacon atop 
the Colgale-Falniollve-Peet Building in Chi- 
cago was turned into the world’s largest 
reading lamp for 90 minutes. 

F'lying at 7000 feel over Chicago, passen- 
gers on hoard a special United Air Lines’ 
Mainlincr were able lo read a newspaper by 
the light of the huge airway heaeoii at a 
distance of 27 miles. 

At om‘ yard from its source, this beacon, 
the world’s most powerful light, is 20,000 
limes brighter than the niMUi sunlight at the 
earth’s ’ surface and eight hillion times as 
bright as the full mofui. 

Sand Blast (Jln Has 
Flat-Mouthed Ohieige 

A NEVV sand lilasi (jun, maniifai - 
tured by Michiana Products Corpora- 
lion, incorporates features of design and 
principle said to provide better surfaces for 
painting and finishing wood and steel rap- 
idly and without injury to the surfaces of 
the materials. 

^This gun, as the accompanying aketeh 
shows, has a eliamher in which the sand 
meets a haffli* which sets up a whirling 
motion, reducing the sand particles and in* 


(ImiMrttiit; Writ* «r trliit mim altliily) 


Space Cells* \\\\jf{j ^ '^Sheathing 

y\\ Air-Met 

— Xa — \/^j. _j Insulation 

^2 Aluminum Foil^ _ ^ ___ protective 

Base 

^Plaster 

How the accordion-folded alutninom imulatldn ii itittalled 




Above: CroM-section of the orifice 
of the eand-blast gun that it shown 
below cleaning a sheet-steel surface 




crrasinf!; tlu* luimher of ciittini^ San<l 

delivftrecl under pres^^ure thrtuigh a flal- 
lened tuificc fitted with ahra^ive-resifttunt 
alloy steel lips. The result is a flat stream of 
‘.and expelleil under uniform pressure. It is 
claimed tliat this design iierrnits the use of 
lower cost sand, removes grime, grease, and 
old finishes faster, and reduces huckling to 
a minimum on light materials, without cut- 
ling or pitting the surfaces. 

Wine in Tank (-aks 

A new type of iihenol-aldehyde refill 
(Bakelite) has been developed which 
will serve as a coating for lining lank cars 
and similar steel containers to make them 
M) resistant to chemical corrosion that wine 
<an lie carried in them without altering its 
flavor. The coating of tin cans for beer and 
wine with resins has become accepted prac- 
tice but the application of resinous linings 
to tank cars and tank steamers, which do 
not have an initial tin lining, reprevenls u 
suhstantial advance. — P. H. K, 

Common Sense Versus 
Sentimentality 

A cquitting criminals because of a 
. mental disease or semi-mental disease 
often but a release of wolves to prey on 
the people. It should no longer be tolerated. 
l>r. Foster Kennedy, New York psychiatrist, 
makes the foregoing statement in discussing 
the psychiatrist's responsibility to the crim- 
inally insane and to society in the Journal 
of the American Medical Association. 

Dr. Kennedy recommends the following 
program as one for ardent hope : - 
1. That in all cases of felony or misde- 
meanor punishable by prison sentence, the 
question of responsibility be not submitted 


to the jury. The jury should be called on 
to determine only that the ofbnsc was com- 
mitted hy the defendant. 

2. That the dispo^^ition and treatment ( in- 
cluding ptihishmcnt) be based on a study 
of fhe individual offender by properly quali- 
tied and impartial experl« co-operating witli 
the court 

That no inaviimiin tt riu he m I to any 
i-entence. 

4. 'fhat no paiolc or prohation he granted 
without Huitahle p-<ychiatrir examination. 

5. That in ron**idering applications for 
pardons and commutation, careful attention 
i>c given to roportH of qualified experts. 

(). That there he chosen a panel of qiiali- 
hed medical opinion, if po^^ihle from uni- 
veisiiy and major hospital staffs, who would 
a<l\ise the <‘onscience of the court. These 
physicians would receive adequate remune- 
ration from no private individual or corpo- 
ration hut from the state only. 

A** a community, thinks Dr. Kennedy, we 
arc loo jealous of the life of the killer and 
not thoughtful (‘tiough of the life that has 
heeii ended.' buerue Scrritv. 

Amateur Seismology 

A MORE thorough investigation of earth- 
quakes, especially in the western moun- 
tain region of the United Stales, is urged 
hv Dr. N, II. He<k, of the United States 
(dasi and (Geodetic Survey, an authority on 
-eismology and on the earthqiiaki' history 
of the United Slates. He mentions the im- 
portance of data supplied by amateur ob- 
‘•ervers. “The growing interest in amateur 
seismology/’ he writes, “gives promise of 
information from simple instruments which 
will supplement that from other sources. 
Not only will better estimates of intensity 
and epicenter be possible, but there will be 
developed a corps of obsiTvers who can bel- 
ter desrribe their experiences during an 
earthquake.” 

By-Product Utilization 

M ANliFACrilRK of lardliko fals Iiy 
the hydrogenation of fatty oils is 
being undertaken by the Hooker Elcetro- 
eliemical Company, manufacturer of caustic 
soda and clilorine by elect roly sis, to utilize 
the by-prodiiet hydrogen from their princi- 
pal operation. This plant, being erected in 
'I’acoma, W'ashinglon, emphasizes the re- 
mote fields into which the by-products of 
apparently simple chemical processes fre- 
quently lead. — P. H. K. 


Why Do Stranded 
Whales Die? 

W HALES are mammals, not fislies, and 
they breathe oxygen direct from the 
air only. They cannot breathe the oxygen 
dissolved in water, as do the fishes. That 
being the case, why is it that whales so soon 
die when washed ashore? 

The answer: Probably nolaidy positively 
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The complete “high pressure” 
quartz mercury arc spectrum is 
available from Hanovia Lamps. 

They are not “toys” or “gad- 
gets” but really worthwhile pieces 
of equipment, the result of many 
years of intensive study and de- 
velopment in the field of ultra- 
violet radiations. 

Ultraviolet radiations in any 
desired order of intensity. Lamps 
for every purpose. 

SUN LAMPS 
for Home Use 


Scientific Laboratory 

LAMP EQUIPMENT 

• 

Professional 

ULTRAVIOLET LAMPS 

• 

Special Designs for 
Industrial Usage 


Let us send you complete data. 

In writing for information, 
please specify your field of in- 
terest so that we may send 
you the correct details. 

HANOVIA 

CHEM. & MFG. CO. 

Dept. 336-E 
NEWARK, N. J. 
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kiiow9. txL ilmArnii hoimpff 

pom « eotfunwiioBlioii horn W. A. Omvttt 
of tlie Universitr o{ MtdbouriM), AniirsUtt, 
stating several hypoihxsm: 

**Vhen a school of vdiales was stramM 
on an Australian coast, much to the diseoiU^ 
hture of local health authorities, I put to 
various colleagues in the University of Mel- 
bourne the simple query: Why do stranded 
whales die? 1 received the following an* 
swers, and it was amusing to note that in 
most instances the explanation was colored 
by the special study of the colleague in- 
terrogated. 

“(1) The blood now being acted on by 
gravity collects in ihe dependent parts and 
produces anemia of the brain. 

**(2) The weight of the body impedes 
breathing. 

“(3) Vital organs are crushed by the great 
weight. 

“(4) The unaccustomed warmth, especial- 
ly if there is direct insolation, induces heat 
stroke. 

*'(5) The unaccustomed temperature in- 
terval between night and day gives rise to 
internal chills and probably pneumonia. 

“(6) The whales do not die because they 
are stranded; they are stranded because 
they are dying. 

“Perhaps the list can he extended l>y read- 
ers of Nature.** 

Perhaps, too, the same list can be extended 
by readers of Scientific American, though 
the list as given seems already to contain 
some weighty and adequate rea.sons. 


Ethylene Treatment 
OF Tobacco 

E thylene, now widely applied for 
treating citrus fruits, English walnuts, 
and other fruits to induce ripening, has a 
beneficial effect on the curing of leaf to- 
bacco. The treatment matures the leaves, 
improves the flavor and aroma of the tobacco, 
and reduces the curing period by as much 
as 40 percent. Investigations of the commer- 
cial application of this new treatment are 
being conducted by 'the British Colonial 
Office.-^/?. H. K. 


Mica Pellets for 
Insulation 

A n extraordinary property has been dU- 
^ covered in little flakes of a type of 
mica called vermiculite. Upon heating, these 
tiny flakes act somewhat like popcorn, ex- 
panding to about 16 times their original 
volume and giving a resulting pellet which 
resembles a miniature accordion. After con- 
siderable research, F. E. Schundlcr and Com- 
pany, Inc. have developed many uses for 
these expanded mica pellets, for they are 
fire-proof, vermin-proof, moisture-prooi are 
free pouring, harmless to handle, have klgh 
dielectric strength, are chemically inert, 
and are as everlasting as stone, 

The varieties of this mica which contain 
as much as 20 percent of water are heated 
by passing through huge Schundler fur- 
naces at a temperature of 2000 degreee, 
Fahrenheit. The water turns to steaaf and 
expands each pellet in a direction fit right 
angles to the planea of cleavage. The terrific 
heat— sujBEicient to melt 
the color from black or dark hrovn to a 
silvery or gdtden hue. raw asat^udiA 
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iUut 190 fioiiiids per cubie foot 
^ eij(p«ii«le4 pelletf welg^ only about 
«la poundii pet cubk foot. 

These pellets are being used as instilating 
Material \n refrigerators^ ovens, fireless 
cookers, incobaiors, as pipe and boiler cov- 
erings, in the hollow spaces over ceilings, 
and between walls of houses. 

Insulating plasters, fireproof insulating 
boards, roofing slabs, insulating cements, 



Vermiculite mica (Uft) and an 
equivalent quantity after expansion 
into pellets for insulation uses 


insulating liricks^ combustion chambers, re- 
fractory bricks, and acoustical tiles and 
plasters are some of the products which are 
made with the Schundler mica pellets as 
the base. The golden color of the mica i)cl- 
Icts is utilized in making gold paint. The 
materia] may also be used as a pigment 
of calsominc by tinting to the desired color. 
Mica pellets are also used as a decorative 
material in wall papers. 


New Resins 

S l^LFUR <iioxide and the olefins produced 
as by-products in the cracking of petro- 
leum react in the presence of catalysts or 
in light of certain characteristic wavelengths 
to form valuable resins. The two gases arc 
mixed with a catalyst in a sealed container 
at low temperature; on allowing the vessel 
to warm up, reaction occurs yielding easily 
molded resins of valuable characteristics. 
Catalysts used consist principally of oxidiz- 
ing agents, such as nitrates and organic 
peroxides. The resins themselves are easily 
molded and may be colorless and tran*?- 
parent. They are thermoplastic (s<iflcning 
on heating), and both hard or rubbery 
resins have been prepared.— D. U. K, 
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^HERE IS ONLY ONE ''WALDORF” 


lls lowers., sharply etched against the sky, are modern 
as tomorrow . . . yet its tradition of hospitality goes hack to a 
grand and spacious age. 


Thunderless Lightning 

C ONTRARY to general belief, every light- 
ning flash is not accompanied by a clap 
of thunder, according to K. B. McEachron, 
General Electric engineer in charge of high 
voltage and artificial lightning phenomena. 
His investigations have proved that there arc 
often lightning strokes which produce little 
or no thunder at all. Such flashes piay ap- 
pear just as luright as others, but their de- 
structive force is less. 

‘‘ITiunder is the result of a pressure wave 
caused by the sudden expansion of air cre- 
ated by a quick lightning discharge,” Mr. 
McEachron says, “All flashes do not release 
energy with the same speed. Our studios 
during the past diree years have revealed 
that h some eases the electrical current 
is built up and released slowly; that is, in 
one or tivo tenths of a second as compared 
to ikillbonths of a sopond in other ^koharges. 
This siHsalhNi lightning {produces no 
thunA^, %llie httmafi eye H looks the same, 
ahd A utorw the fact that 


Its glamorous restaurants, favorite gathering-places of 
metropolitan society, are vibrant with music and gaiety . • • 
while above, its rooms are star-quiet in the night, peaceful as 
the hills of home. 

Its guests include the great tmes of a busy world . , . 
and the quiet, unassuming people who make that world go 
’round. 

☆ 

THE WALDORF-ASTORIA 

PARK AVF.NUn • 49TW TO 50TH STKKKTS . NfiWYORK 



300 


fr— 

Catalog 

Just off the press 

Fully illustrated, 
BhowiuK special 
footwear and cloth- 
ing for rtshernian and 
camper, also special 
flsliing tackle. 

L. L Inc. 

193 Main Street 
Freeport, Maine 

pMARKS Polarized 

EYEGLASSES 
ELIMINATE GLARE 

Enjoy freedom from road glare while 
driving; avoid snow, sky and water 
glare. Also excellent to reduce indoor 
glare in home, office, and factory. 

NEW LOW PRICES 

POLAUIZED light or dark shade for bilght 
sunlight $r».T5 

POLARIZED <lcar for general wear $7.50 

Because thev possess the proptMt> 
of luduriziiig light th(‘\ eliminate 
gluie as IK* otlier glasses can 

Write for Literature 
POL.ARIZED PRESCRIPTION AMI 
HOOKOVERS AVAILABI.E 

POLARIZED PRODUCTS CORP. 

WHITESTONE. L. I. NEW YORK 
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’ WANT a nrw tiuidnenf profession 
of your own. ^vlth all the trade 
you can attend to? Then Income 
a foot eorroetioniit, und In a few 
we«lu oim big Inrome In nmlrc f«e*i — not medical or chi- 
ropody — eaay terma for home training no further capital 
nf!«ded. no goods to huv. no agency E«t 1894 AddrtHti 
RUghanson Laboratory, 8 Back Bay, Booton, Mass. 


STEREO-MIRROR 

Art and Beauty Aid 

The modern NON-rONCAVE, faultless niagnirylng 
mirror This SCIKNTIFK’ MinuUU gives a brilliant 
and uniformly enlarged image of every pictuie or 
photograph, with an astounding perspective. I'lctures 
and photographs can be thoroughly studied, under- 
stood and enjoted — tlicy appear almost life like 

A precious adlumt to ladles' drowsing sots Ladles 
call it BEAUTY-MIRROR 


Price $2.25 (fur a short time) 
for literaturv 

NU-MIRROR CO. BRIDGEPORT, CONN. 



SCIENTIFIC AMERICAN 

one has heard no thunder in connection with 
any given stroke is generally overlooked, 

“People have the conception that lightning 
moves very swiftly, and this conception is 
true, hut the rale at which the current builds 
up once the path is established may be rela- 
tively small, thus giving rise to the phenome- 
non of lightning without audible thunder. 
The sliokes of liglitiiiiig which are most de- 
structive, and do the most damage from the 
point of view of damage to trees or other 
objects which may be struck, are of a type 
in which the current builds up very rap- 
idly, not in terms of a fractional part of a 
second, but in terms of millionths of a sec- 
ond, and this very rapid rise of current 
produces a correspondingly rapid rate of 
pressure ri-c in the air, which transmitted 
to the ear gives the sound of thunder.” 

Mr. McEachron also declares that most 
thunder does not reach one^s ears as a single 
crack because sound travels at the rale of 
approximately 11(K) feet per second, and one 
portion of a lightning discharge in the 
clouds may he six seconds away from the 
earth; wheieas that portion of the discharge 
near the earth may he only one second away^ 
Then, too, Mr. McKaclirou points out, his 
investigations have sln>wn that there are 
often multiple discharges appearing as a 
single stroke, in which as many as 40 dis- 
charges have been recorded in one second 
of time. 

This type of lightning gives rise to a rip- 
ping or tearing sound because of the rapid 
succebsion of discharges, each producing 
sound waves which reach one’s cars at dif- 
ferent intervals. Added to this there is the 
reflection of sound from clouds, hills, and 
buildings, all tending to increase the echo 
effect. 


GOATS AND PIGS 

jplOMESTlC goau and pigs gone 
^ wild are such pests in Hawaii 
that, to prevent their destructive 
feeding on native plant life, tight 
fences are necessary in some places 
and it may be necessary to en- 
courage wholesale shooting of both 
animals. 


Cadmus of Alphabet 
Fame Believed Myth 

P HOENICIAN Cadmus, popular hero 
credited with fathering our alphabet, 
never existed, so far as archeologists can 
learn. We should honor some unknown 
Phoenician for leaching the Greeks the 
ABC’s; and the alphabet idea is older than 
Phoenicians, anyway. 

Reporting the latest views on the still- 
mysterioiis alphabet, Dr. John Day of Bar- 
nard College told the Archeological Insti- 
tute of America that the Greeks probably 
derived the alphabet from Phoenicians about 
the middle of the 9th Century B.c. Dr. Day 
succeeded in narrowing down the date by 
demonstrating from old inscriptions that 
five of the Greek letters could not have 
evolved later than the 9lh Century B.c., and 
five other Creek letters could not have evolv- 
ed earlier. 

Questioning the recent assertion by *^an 
eminent authority,” that Cadmus lived about 
1400 B.C., Dr. Day pointed oMt that when 
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LOID Fits In veil pocket Send $I In rash, money 
order or eliwk ($1 25 ('anadii and foreign countries) and re- 
ceive slide rule with genuine iealher case and instructional 
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tions In any nuantltias at kw cost. Free booklet 
''Making Inventions Pay" sent on request. 
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archeologists dug at the citadel of Thebes, 
Greek town supposedly founded by Cadmus, 
they found no trace of Phoenician relics or 
Phoenician writings. 

“We must conclude,” he declared, “that 
the only definite historical element contain- 
ed in the legend concerning the letters of 
Cadmus is the fart of the Phoenician origin 
of the Greek alphabet.” 

Phoenicians arc no longer credited with 
inventing the alphabet outright, discoveries 
of old Inscriptions having revealed that our 
alphabet is derived from the Roman, wliich 
came frpnl the Greek, which borrowed 
from the Phoenician, which evolved from 
letter forms either in .Syria to the north 
or Sinai to the Muith. — Srieme Service. 

Air Turbine Hand 
Grinder 

H igh prc'^sure air operates a light weight 
grinder which is claimed to have ex- 
ceptional power for faM, heavy-duty grind- 
ing. This new air turbine grinder, developed 
by the Onsriid Machine Works, Inc., has a 
speed of 50,000 revolutions per minute and 




ARMY-NAVY Bargains 

)lNV(riiHck>i $ .75 ('«rt. lirll S .60 

iiolo $1.50 Flint pistol $6 05 

Arnn $0.65 T M liuntiue knife $1.25 

>prln«lieIU rifle 50/70 $3.50 

New 1988 catttloe. 286 pages of plstulH, ariiior, 
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Driven by air 

is poweied by a ’/ 4 -liorhe power motor. The 
grinder unit may he practically concealed in 
the palm of the worker’s hand. Air pressure 
of 9() to 100 poundij js necessary to operate 
the air turbine and the air consumption is 
8 cubic feet of free air per minute upwards, 
j depending upon the model. Cooling action 
of the expanded air enables the unit to run 
rontinuou‘»Iy at less than room temperature, 
a feature sehiom possible with electrically- 
ojieralcd totils of this bori. 

This hand tool is useful in die- making, 
internal grinding, drilling, engraving, and 
many other operations when- high power, 
^il)^ulionless speed, and light weight are 
important. 

Petroleum, Source of 
Feminine Pulchritude 

T he women of America, regarded as the 
most beautiful of all nations, owe much 
of their charm to petroleum. No other aingle 
product contributes so greatly to feminine 
iieauty as does oil. 

The American Petroleum Institute reports 
that many of the haunting, alluring perfumes 
which modern femininity uses to appeal to 
the olfactory sense, are made with solvents 
and essences derived from p**lroleum sources. 
Woman’s hair, her “crowning beauty,” is 
waved and set by the aid of petroleum prod- 
ucts. Even the nail lacquer, so bright and 
gay, may lie made with petroleum solvents. 

The soft, smooth glow on the skin of the 
modern woman’s cheeks and hands were put 
there by Nature — via petroleum. Most of the 
pomades, facial creams, and other beauty 
preparations have highly rehned petroleum 
oils as their base; oils created by nature 
millions of years ago, aged by mother earth, 
and brought forth by the petroleum industry. 



A Whole Shop Full J|||p|||^h|r 
of Tools in Ono 

on 

alluyn, bone. 

glatis. 

wood. etc. 

290 different nccen- ra«i«r 

surles to grind, drill, "jwb* 

(lit. carve, «and, saw, 
engrave, sharpen, clean, 
pollMh, etc. Saves hours of tedious 
hand work. Plugs In any .socket AC 
or D(\ 110 volts. 

STANDARD MODEL 
A sturdy llllle hrlpmnto Weighs 1 pouiiil 
la.DOO r p in $10 75 puKtFiald, 3 \ 
n-HxorU's free 

DE LUXE MODEL 

FasU'Ni. most poworful f»ol uf 
its type and wcIkIU. 12 ininrri 
2 : 1.0011 r p m $1H 50 {M'sipuld. 

0 Arcissnrics Fnr I 

GET A DEMONSTRATION 

at vour Hardware. Department 
ur Toni Dcah-r or Older eltlur 
Model on lO-Day-i. Money Burk 
Trial Catalog Free 

CRAFTSMAN’S PROJECT BOOK 

Fasy working plans for making many IntereslinK and 
uiuibual projerts. 2r»f Hlamps or coin 

Cliiu|aWlMei6Mf| Ca .nOI W.MaaraeSl . Desi E, Cliicat«.lll. 

R SenU ratnlog □ De Luxe Miwle) «A.l 

$10 7.5 Model ni'rojitt JhMik □ Hend f O D 


GEARS 

In Stock— I mined iats Delivery 

..xliinirK tt|iroi‘h<-t» thrnat 
l>iHriiiVM lliulltlu [iiillav*. elr A 

t iiiti|*l<'tellnol*«>HrMM| in our t 
( 1*11 iiltK>«j not*’ ou w'erl/il x.<nr* of any kino. 
Nfinl n* your |innu* uiui InquirM’*. 

Write for Cateloq No. 20 

CHICAGO GEAR WORKS 
769-773 W. JackiM MvL. CHICAG0.il!. 


r FACTS ABOUT 

PATENTS 

W SELLING INVENTIONS 

I F you have an invention — or an idea ff>r one — 
you should read our Free Rooks. They tell 
how the p.itent laws protect yf)ii Why >our in- 
vention needs protection. \\ h.it a registered 
patent attorney can do for you. How to make 
>our .sketch and desciiption (we st-nd you :i free 
Form), Our hooks also tell how some in\enlors 
have seiured linancial assistance, 

HOW WE SERVE YOU 

4 jit 1 . r.-U»nt f»ir in- 

Slncp 1K98 wt* ha\<* knrved thou- Tcntoro. 
tiands of invrntoM Up answer 
vour riiipstions Till vi 11 whnt to 
lilt. W« riut lit Miiir ilmpniiAl a lara« ataff 
of itupari (Irnflainon 
and «ip«rl«n<*vd, r«vi«. 
tprad (vatont AOonwyn, , 1 

W» trv to k-ri. \ 

at minimum . 

Hutl non arrmnaa div 
f«*rr*d pay menu. Cet / 
the fact* aiiniit rmtcntM 
tmd lnvautlnit«. Ont 
about our 

»ervlM>M Mutt th« coil* , 

r>on 


Reqlsfqrtd Patent Attorneye 

K aln OMm: 40- E. Victor Buildlnq 
asfilneton, D. C. 

Mend ine free ropICH of vour IwHik- ' JNdnot Pintwilon" 
and "When and How lo Kail on Jnvanilon 


Ml reel and No. 





S C I E n’t I F I C A 




The Wide-Angle Lens 

HAT'S the use of a wide-angle lens? 
Ask the man who owns one — the com- 
mercial photographer, the news cameraman, 
the just plain you-and-us chap in search of 
unusual effects even at the cost of distorted 
perspective. 

Before we go into the use of the wide- 
angle lens, however, let us see exactly what 
we mean by the term and in what way it 
differs from the lens normally employed. We 
know that the “normal” focal length for a 
given size negative area is the diagonal 
nteasurement of that area. For example, a 
3^ by 4^ inch film ordinarily calls for a 
lens having a focal length of 5^ inches, 
while a 4 by 5 film, the size usually em- 
ployed by news cameramen, should have a 
lens of about 6Yj inches focal length. By this 
rule, therefore, if we were to use the 5^- 
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Wide-angle foreahortening 


him a udder g^ewdk^ W 
feetttiiig m ihoae IvegiiW ximn 

there is no dme to use dm h^oiilid 

At example ti a tight^^plaoe sknation that 
•wu overcome throu^ the nee of a ^ide- 
angje lens is shown in the illnstration of the 
coin dealer behind his grating. The lobby 
joat outside tbe grating was very small and 
would have created quite a difficulty for the 
photographer, who had to include as much 
of the grating as possible, had he not been 
ready for the emergency and had he tried 
to use a normal instead of a wide-angle lens. 

The close-up of the much-highlighted sul>- 
ject, actually the surface of a sheet of sand- 
paper taken at extremely close range with 
the light shooting from one side to show 
texture and bright highlights, is an example 
of the kind of thing that is often attempted 
with the short focus lens. 

In pictorial photography, the foreshorten- 
ing effect possible with the wide-angle lens 
is employed to good advantage in such sub- 
jects as that of the park walk illustrating 
this article. Reverting again to the extreme 
depth of field characteristic of the wide- 
angle lens, it may be mentioned that this 
particular shot was made from the hand 
with* the lens stopped down only to F:ll 
and with an exposure of l/25th second. 
Notice the satisfactory sharpness that pre- 
vails from the nearest to the farthest dis- 
tance, with the exception of the narrow strip 
nearest the lens. 

While it is not advisable to follow the 
procedure of the news cameramen in em- 
ploying a short focus lens as normal equip- 
ment, tbe advantages and usefulness of hav- 
ing such a lens “on tap” for the out-of-the- 
ordinary occasions are self-evident. 






jects. Such a lens is ordinarily supplied with 
small maximum aperture to assure full cov- 
erage of the negative area without introduc- 
ing distortion at the comers. 

The commercial photographer uses the 
wide-angle lens in order to cope with “tight” 
assignments, such as the photography of 
small interiors and of buildings at close 
range, as well as for copy work; the news- 
man makes the “short” lens his normal 
equipment because his work generally in- 
volves surmounting space difficulties; It also 


Theme Competition 

H ere is a second opportunity for the 
readers of this department to win prizes 
by competing in a fascinating phase of the 
art of photography. Each month there is 
.given a definite assignment in interpretive 
photography, to be fulfilled according to 
each individual photographer's own imagina- 
tion or artistic ability. Prints submitted in 
these monthly competitions will be judged 
on the interpretation of a theme, as well as 


A wide-angle *Vhat it it?” 

inch lens on the 4 by 5 camera, it would no 
longer be a “normal” lens; it would be rela- 
tively “short” for this camera, that is, it 
would be brought closer to the film plane 
and therefore include a greater area than 
the normal, provided it were so made as to 
give satisfactory definition over the larger 
are^. Conversely, while we are at it, the 6^- 
inch Ions employed on the 3% by 4^ cam- 
era would be “long” for the latter; that is, 
the lens would be removed farther from the 
film plane than the normal lens and there- 
fore include a lesser area than the latter. 

- In general terms, this is the whole story 
on the nature of the wide-angle or so-called 
“short-focus” lens. In addition, it must be 
added that the wide-angle lens is character- 
ized by a relatively greater depth of field, 
because of its short focal length, at any given 
distance from the subject; the subject may 
be approached closely enough to produce 

so-called photomacrographs or for the mere- _ 

ly utilitarian purpose of copying small ob- TtkmUi 






1 




iCJBWtli’tC A If ERICA N 



304 


SCIENTIFIC AMERICAN 


MAY • 1«8S 


An Engtutiertng 

Achievement . . . 

MODEL 130 




PHOTO ENLARf^ER 


i4l|*v 


For all 81*0 

up to 

2% X 3^/4 InchoN 
with 

FEDAR ANASTIGMAT F6.3 LENS 


The first lo'v <» i 
iDMtrumeiit in tukc 

iRtRlM vlw HCKmI1v<*s 

ttiid pi'OtliR'e 
cgUHl lo ilitiM* Ml c’X 
IM*nslve rouchinc-. 

The tlist Inw (mH 
itistruntent to tioi- 
lure u il’*! ItHli 

ftKiHaliiit TKItAK 
AnMutlKinnl F^d 
l,eiH with the pi«*- 
rNlon arul flrio ot>« 
that quality that 

aaauie fuat cx- 
fMisures and 
flharp I tear 


1 



Ckymplete 
With Lens 


•l.IKI Higher 
«» Went Coaat 


AMAZIMO FEATlIMKJi 
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GIANT ENLARGEMENTS: up to 20 times 
bv projecting on floor. 

f’:6.3 FEDAR ANASTIGMAT: a precision 
8|)eedy lens with flue optical <|UaIltleH, 
mounted on a lemovable lens lioard 
EXTREMELY FAST EXPOSURE: with the 
tHHt FEDAR lens and hliihlv efBcIeiit and 
well ventilated illuminating system, 

EXTRA SHARP PRINTS 
VERY EASY FOCUSSING 
CALIBRATED EASEL: 111 v 18" Baseboard. 
Hliuted T\iie Bordei Maker and Paper Hold- 
er Attached to Baseboard. 

STURDY DIAGONAL BRACKET: for In- 
creaslna focuHsltiK raiiBe. 

UPRIGHT POST: sturdy and reinforced. 
NEGATIVE MASKS: 4 musks for all popu- 
lar size iieRatlves 

NEGATIVE CARRIER: hooktypo with 
curved .supports for cut atid uncut illm. 
PROJECTOR LAMP: 12r) watt projector 
lump Included. 

ILLUMINATION: double dlfrusluR plates 
supply evenly distributed Intenslfled llKht 
and avoid inaunlflcallon of dust spots. Built 
In dlaphrftftm with red filter. 

CONTROL switch— cord and plug— approved 
by rndcrwiltera. 

Entirely Mnde in U, 5. A. 

Fully Guaranteed 

HBU IT AT YOUR DEALKR 

If not available you may order dlroet 
FEBERAL STAMPING A ENGINEERING 
CORPORATION 
Dept* SA*8 

2S Lafayette St. Brooklyn, New York 
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on pictorial appeal and technical excellence. 
Each month two ca«ih prize**-— 110 for the 
first prize and $.'> for second prize — will be 
awarded, and there will be two honorable 
mentions, each lo be a year’s new or exten- 
sion siilwcription to Scientific American. 

The simple riile^ of the contest are as fol- 
lows: (1) All prints submitted must be 
mounted, the over-all size of the mounting 
not to exceed 11 by II inches. Prints may 
be any size from 3^4 by 4 Vi inches up to the 
maximum area of the mount. (2) Not more 
llian one print may he submitted by each 
conlestant, it being left up to him to judge 
his own work, and lo select the one which, 
in his opinion, best portrays the theme of 
the assignment. (3) Prints may he forwaided 
by any means desired but each must be ac- 
companied by the required return postage. 
(1) No names or titles are to be placed on 
the fare of the photograph; on the back of 
the mounting must be given the contestant’s 
name and address, together with the name 
of the camera and of the film employed. (5) 
The competition will be judged by the con- 
ductor of this column and the editorial staff 
of Scientific American. The decision of the 
judges will be final. In case of a tie for any 
prize, duplicate prizes will be awarded to 
the tying contestants. Prize-winning photo- 
j graphs will become the property of Scien- 
tific American to be used in any manner at 
I the discretion of the publisher. (6) No en- 
tries will be considered from professional 
photographers. (7) Prints may be black- 
and-white or toned; no color prints will l)e 
considered. (8) All entries in the second 
Scientific American Theme Competition 
! (May, 1938) must lie in the hands of the 
! judges by June 1, 1938. The results will be 
announced in our issue dated August 1938. 
(9) This competition is open to all amateur 
photographers who are not in the employ of 
Scientihc American. 

MAY COMPETITION THEME) “HAPPINESS” 

The assignment for the second competition 
is “Happiness.” In this case, the interpreta- 
tion of the theme might involve the arrival 
of a check by mail, a group of children 
playing, a scene on lovers* lane, a workman 
at his chosen task, and so on to the limit 
of your reHOurcefiilness. These hints are 
thrown out at random and are not neces- 
sarily to be considered as definite sugges- 
tions. 

Address all entries: “Happiness” Compe- 
tition, Photograph Editor, Scientific Ameri- 
can, 24 West 40th Street, New York, N. Y. 

Here is something well worth shooting at, 
both to test your sense of photographic in- 
terpretation in competition with others, and 
because of the prizes involved. Go To it! 

Watch for the third assignment next 
month. 


Latitude of Kodabrom 

T he latitude of the new Eastman Koda- 
brom enlarging paper was illustrated in 
a panel at the recent Kodak International 
Exhibit for 1938. The exhibit included more 
than 200 photographs on varied subjects 
selected from about 1000 submitted by ama- 
teur photographers in 19 countries. 

The Kodabrom panel displayed six en- 
largements made from the same negative, 
and although the time of exposure in mak- 
ing the enlargement and the duration of the 
developing time was varied in each case, aU 
six prints were identical in result. All six 
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Send Bnelelat 8.A.M. 

fH&tm umiTiis, INC. 

10 W. Ilc4 Ik. Naw York, N- Y. 


enlargements were developed in D-72 of the 
same strength, with the exposure and de- 
veloping lime (in seconds) varied as fol- 
lows : 

Exposure Developing Time 


Print No. 1 

7 

120 

Print No. 2 

10 

90 

Print No. 3 

14 

60 

Print No. 4 

18 

40 

Print No. 5 

23 

35 

Print No. 6 

30 

30 



Flower Photography 

I NDOOR flower photography by artificial 
light makes a pleasant indoor exercise 
when “househoiind’* for one reason or an- 
other. While the lighting of a flower subject 
is not the easiest thing in the world (nor 
is the arrangement, for that matter), the 



•’Dafrodir* 

way can he made much easier by the reali- 
zation that the two principal features to look 
for are the display of texture and ihe repre- 
sentation of the flower’s form. “Daffodil.” 
for example, does, we believe, fulfill these 
two requirements, for the texture of the 
flower is revealed by light passing through 
the petals, and form is revealed by a suitable 
disposition of light and shadow. Two lights 
were used, one coming from the side, the 
Ollier (a weaker light) from the lop. 


Filing Prints 

Y OU can lake it or leave it, of course, 
but here’s an idea that may help some- 
body. You are familiar with the “expand- 
ing” envelopes that constitute a sort of 
portable filing case. These may be had in 
different styles of heavy material and in dif- 
ferent colors, hut this feature is immaterial. 
The point is : The pockets are separated one 
from another and each one is tabbed A to Z, 
1 to 31, or whatever. That docs not matter 
either. Sort your pictures out according to 
subjects, paste labels over the tabs, print in 
the name of the subject, such as Landscapes, 
Baby Portraits, and so on, and store your 
prints under the various headings. 


Film Kink for Leica Fans 

I F ever you are obliged to use in a Leica 
camera the Gontax “daylight loading” 
type spool, which is funrisbed with a per- 
forated paper trailer at each end, here is the 
way to do it: attach the end of the paper 
trailer to the Leica take-up spool and insert 


Famous KODAK 

BANTAM 

SPECIAL 

„ow$ 87 - 



LENS-Kodak Anattigmat EKTAR L2,0, 
•xfro-fatf, sugsr-cerrsetsd. 

SHUTTER — Cempur-Rcipid, 9 tpssdt fo 
1/500 tscond. 

COUPLED RANGE FINDER— Military typs; 
split-RsId; Rndt fhs rongs and faewtas in 
on* apsrafion. 

FILM-CENTERINO DEVICE-Lockt film ac- 
cwrofsiy In petition for •och axpeturs. 


K odak Bantam SpeciaFs 
great reception by amateur 
photographers makes possible 
this drastic price reduction. The 
'‘buy of the year” at $115, it is 
now yours for $87.50, including 
field case. 

Equipped with this brilliant 
miniature, you get the jiidures 
you want, when and where you 
want them . . . rainy-day shots, 
“off-guard” snaps, lightning-fast 
sport pictures, indoor snapshots 
under Photofloods, theatre and 
night club pictures, ^'our nega- 
tives are microscopically sharp; 
they yield big, richly detailed 
enlargements. 

PULL COLOR, TOO 

In addition to pictures in black-and- 
white, the Kodak Bantam Special, 
loaded with Kodachrome Film, gives 
you gorgeous full-color transpar- 
encies, to be viewed as they are, or 
mounted in slides for showing on 
the home screen with the new 
Kodaslide Projector. 

See Kodak Bantam Special at 
your dealer’s . . . Eastman Kodak 
Company, Rochester, N. Y. 

OtfU lAlTMAN MAKII THI KODAK 
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(•ACK View or iCICA ttOOKL IHOWIWa OANCrPINOM 

AND VlKWriNOKK |YiriCC» SITUATtO CLO$KLY TOOCTHCA.) 

LEICA! PROGRESS! 

. . . Term« that are lynonymoui, for whan 
one thinks of the marked progress made an 
photography, he cannot help out associate 
the Leica camera with it. The new Model 
0-1938 brings added convenience to photog- 
raphy by the ingenious arrangement of the 
viewfinder and rangefinder eyepieces which 
are side by side so that a mere flick of the 
eye is all that is necessary to change from 
one to the other. Arranging the eyepieces in 
this manner retains the large magnified 
image of the rangefinder, makiM focusing 
simple, quick, and convenient. This is ac- 
complished without the slightest amount of 
addM bulk . . . the Leica retaining its 
streamlined, compact, efficient design. 

Ask your dosisT sbout tbs Le/ca Timo^Pay- 
moot Plan or wnto for full informaiioo aad 
aampio copy of Loica Photography, 

THi OaiAINAL HINIATUSE CANOtO CAMERA 



LEICA 


MODEL C'ltaS 
WITH LKITZ IINON 

fM.S srreo LKMt 

AHONAriDWINOIR. 


DIPT. 69 
LUTZ, INC, 730 PITTH AVffi, N. Y. 


IMS- 


oppwriunii>«n in 

•rmr* UMiy pUn No pr««ioui« 

npftrinndA iMMdtid, rommon mIiooI 
Minmitton nulhciHint H«Qd for lr«« 
lKM>l(l«t, "(IpporiunKiu in T'hotocrn> 
pity |)«rAk>ulnrA nod rcqtiircra«ntN 
Amwrican i^oW^^^liWwerapfcy 

sect anchiSwi /uS. Oiice eof ni. 
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|AMERA7 m^ 

Jy VOIGTLANDER BESSA, y% or full 120, 
Voigtar F:3.5 lens in Compur rapid shut- 
ter. Like new 832.50 

MIDGET MARVEL, 35 mm.. F:4.5 Trio- 
plan lens in Pronto shutter, self-timer. 
Like new 824.00 

GEVIRETTE, Yj vest pocket, F:2.9 Trio- 
plan lens, Pronto shutter. Good condition 
^ 819.50 

Vest Pocket KODAK special, F:4.5 lens. 
Good condition 811.50 

ZEISS IKOMAT A. P:4.S Tessar lens in 
Compur shutter. Good condition 824.50 
NOVKIFLEX. 6x6 cm.. Reflex, Victor 
3 5 lens, Focal Plane shutter. Good con- 
dition ... 847.00 

ZEISS KOLIBRI, Vi V.P., Tessar F: 3. 5 
lens in Compur shutter ..829.50 

10x15 cm. VOIGTLANDER BERHEIL. 
evi" F:4.5 Skopar lens in Compur shut- 
ter. Excellent condition . 842.50 

6x9 cm. ICA BEBE, Zeiss Tessar 12 cm., 
F:4.5 lens in Compur shutter. Plate back 
with film pack adapter. ‘Like new 834.50 
BENTZIN Plan Primar, F:3.8 Trioplan 
lens in Compur shutter. 6x9 cm. film pack. 
Like new $36.00 

Alt ilomt UHeonditi€motly guoronttod 
Sold iubfoct to 10 day trial 



Utke-up ami Cointax opooh In tlie utual ifm- j 
of l 0 a<linz film, making «»re. «« wliar » 
nomal circumstances, that the perforation® 
engage the sprockets. Close the cover and 
start turning the winding key, clicking off 
14 or 15 **expo8ures.** This will unwind the 
paper completely as well as two or three film 
sections for the usual precaution, bringing 
your first film section into place. When the 
complete roll has been expoeed, it is not 
necessary to rewind into the original Contax 
spool; continue vrinding until the take-up 
winding knob no longer revolves. This will 
indicate that the paper trailer at the other 
end has been wound off the spool onto the 
take-up spool and you are ready to uncover 
the camera and remove the spool for de- 
velopment. 


What’s New 

In Photographic Equipment 


Model C Argus 

E ncouraged by the phenomenal suc- 
cess of the inexpensive Argus SS-mm 
camera, the manufacturers have now brought 
out a new model which, though costing dou- 
ble the price of the original Argus, incor- 
porates many remarkable features for a 
camera of such low price. The new Argus 
($25.00) includes the following: A built-in 
range finder of the split image, sextant type; 
a speedier lens — F:3.5 Cintar anastigmat; 
shutter speeds from l/5th of a second to 
1 300th; optical glass view finder; mount 
providing for quick interchange of lenses; 
film winder with automatic exposure counter. 
A complete line of accessories is available 
for this camera. 


Falcon Cameras 

C haracterized a. “a camera that m 

SO simple to operate that no special 
knowledge is requir^, no complications to 
master,** the miniature model Falcon cam- 
era ($3.98) has recently appeared on the 
market. 

Also included in the Falcon line of Amer- 



Agfa Film Loadings 

T WO new Agfa film loadings have re- 
cently been made available, according 
to an announcement by the Agfa Ansco 
Corporation. One is the 3()-expo8urc spool 
($1.()0) especially designed for the Robot 
camera and carrying duplex paper leaders 
and trailers. This is available only in Agfa 
Superpan. The other film is Agfa Hypan 
Reversible motion picture film, which is now 
made available on special order in 50-foot 
cassettes ($3..50) for the Siemens Halske 
16-mm movie camera. 






tout 

ROUL ffUR WORK 

THE F 4 I MMOSTMLE MMi RLM TMK 

• MADE IN AMERICA 
R OENlIIlfE BAEEUTE 
R Fully adjuatahla to Rlaia d 
all aiaaa Ima a full 36 
euttoauru soil of 38 mai to 
Ko. 116. 



NATURAL COLOR 
8 X 10 PRINTS $ 5.95 

5 X 7 PRINTS $3.95 

From KODACHROME 

3x4 PRINTS from 16mm. $3.9#^ 
Mounted, nneat quality Kiiaranteed or yriur moniy back 

RUTHENBERGco. ** 


4961 SuBfSt Blvd., Dsiit 85, HoHywsod, Calif. 


Pyrex Graduate 

K itchen technique has invaded the 
. photographic darkroom with the intro- 
duction by Willoughby’s of the new 32-ounce 
Pyrex graduate ($1.00) for photographic 
use. This graduate has the advantage of per- 
manent red graduations fused into the glass, 
facilitating easy reading. Its features in- 
clude resistance to breakage from hot or 
cold liquids, no sharp edges, smooth inside 
and outside, wide top opening for easy 
cleaning and convenient stirring. 



ACTUAL MZX 


MAXIM Exposure Meter 

Made in U. S. A. 

Instantly gives correct exposure for any 
camera, movie or still, under all light 
conditions. Includes readings for new 
ultra-speed films. 

EmlK)dying a new optical principle, the 
MAXIM is unquestionably the most 
scientifically dependable visual meter 
on the market . . . simple, speedy and 
compact, weighs less than an ounce I 

I 7 C with claar 

I * ^ tran^aiwnt 

JL“'" plasdccaaa 

At your dealer or said 
for descriptive literature S. 

Manufoctured by Masim Jnstrumottt Co; 

RAYGRAM CCHfK>RATIOH 

Soh IHtttibmott V. S. A* 

Vmsm AvMf, N. IT^ C; 
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Nt. lO^<«4>filgMd tor photocopying. onUrglng equip* 
m«nt. and now tirocoH photograpnlo printing, etc Hult* 
•hie foe cootrolling ptioto itood Umpi. Omniion: On 
•nd Off toggle permit! UM of light oontlntnilly •« Ik 
necejMiy for foeuning end tdJuKtmenii. TO tthe WITH 
TIME Set the pointer to^e time dexlrctl end lock 
holda pointer it tmt position. Throwing ttie toggle from 
Off to On poiltioa. rtoHeH elrcult end at Kainc time re- 


TIHB net the pointer to the time dexlrctl and lock 
holda pointer at tmt position. Throwing ttie toggle from 
Off to On poiltioa. rtoHeH elrcult end at Kiinc timo re- 
ieaaea lock which aHowK timer to function. By throw- 
ing It back immediately to Off position, awltrh turna 
off automaticallr when pointer reachea aero after time 
period haa^elapaed ffA CA 

No 609—^0 aeoonda. 10 amp #q*5w 


THE ^‘HANDY^ TYPES 


Hell gl»C4i llvelv 
luualral chime at 
any time you iw- 
lect raeful for 
fan film develop- 
ing Ideal time 
reminder and 
memory Jogger 
for laboretorlcA, 
hualncKi and pro- 
feaalonal oflIceK, 
achoola. IwapltalK, 
kltehena and oth- 
er ItoUMChold uaea 
N o H - eicc trie. 


Ne. l057-*d0 minute .$2-95 

Ne. 1059-80 minute . 3-20 

Circulere on Itotrueaf 

MANHATTAN ELECTRICAL BARGAIN HOUSE* INC 

I Dept. 88 too FultM IMreet N. Y. C. 



^00 H^lly**** The New 

SPEED GRAPHIC 

* 4I/|— Kalart Range-Finder 



Then Pay $ 11 . 4 S a Month 

f iMigracetf tkr&ugh Cpmmtrcial Crv41f Co. 

Nuwntf mo<l8t, wNh P;4A Zeltt Tetsar W' (•nt 
ih NjNf CoMpvr Shutfar, and coupled ranga-flnd* 
ar. Cempitfa, $184.80. Oown-paymant Inciudat ono 

t aar'i Inturanca againtl Ion, damage and thofl. 
by this and other CoMarat and aqulpmant on 
Kloln A Geodman'i Time Payment Plan. Write for 
dofcrlptlve bepklet. 

tiiadk in your old camrra 

s.-sir&'uusr'js 

KLEIN & GOODMAN 

RyfffgrHtIfflf Ph^hgraphk w 

tiljli tfi^ PMIadalehta. fa. 


— — 


ipan-tnAild cBmoroa !• the eaiidid eAmeim 
model, equJ|iped with the Wollenoak F:3^ 
lena ($21.50) or F:45 ($17.50), as desirod, 
and taking standard Kodak 127 or Agfa A8 
film to turn out 16 pictures to the roll. The 
camera has a built-in ^spyglass^ view finder, 
the case is of Neilite in ebony black, and all 
exposed metal fittings are attractively fin- 
ished in brush satin chrome. 


Enlarger with Inter- 
changeable Lenses 

E xtreme ease of operation and iinlirn- 
ited scope, the latter due to the easy 
interchangeability of lenses, is claimed for 
the Exakt enlarger, an importation of 
Henry Herbert, of New York City, The 
Exakt is said tu have all the conveniences 
of an automatic enlarger with the added 
attraction of an additional hairline adjust- 
ment that assures critical focusing. 

Several models of the Exakt enlarger are 
available ($55.(K) to $290.00), some with 
one lens and others with two or three, thus 
making it possible for the photographer to j 
adapt his enlarger to the exact requirements ! 
of the job in hand. 


Negative Viewer 

T he Mico Negative Viewer and Marker 
for 35‘inm. negatives is announced by 
Mimosa American Corporation, priced at 
$6.50. The negatives are viewed greatly en- 
larged, permitting comfortable examination 
of 35-mm. negative strips in the preliminary 
routine of determining which negatives are 
to he enlarged and which are to be ignored. 
Negatives selected for enlargement arc 
nicked with a notching punch for later iden- 
tification. For even illumination over the 
entire magnified field an adjustable light 
diffuser (75 cents) is available for attach 
ment to the viewer. 


The Dakko Enlarger 

I NCORPORATING many unusual fea- 
tures, the American-made Dnkko enlarger 
is creating a widespread inlcresl. Hand- 
somely designed and easily manipulated, the 
Dakko ($69.50) is 
-,yvAA featured by a niicro- 

H scope-type elevator 

if xM ii ment of the height 

cf the lamp housing; 
a micro-vernier ad- 
jiistment is provided 
within the hood for 
perfect instantane- 
O'** focus. An in- 
tense and clear field 
of white light is assured by a small GE bulb, 
in combination with a diffusing lens. The 
hiilb, 100-watt, has a life of 50 hours and is 
readily replaceable. 

Another feature of tiie Dakko is the fact 
that the housing may be swung to stay in 
position at any point within an arc of 360 
degrees, making it useful for enlarging to 
any size, up to photomurals. Ventilation is 
provided in the housing by an aero-syphon 
ventilator, which sprays the bulb with a 
constant stream of cool air. This syphon is 
equipped with heat dissipating fins. 

Two methods of accommodating the lens 
are provided in the Dakko. One is an 18- 
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BaiB Soys: 

Hscft** n iBMin mnaa of miallty marvalotM 
miai«tiir« (cuulid to you) vnluaa. Lot tlio 
nubinturo nrvuuMiiit go on*— oil 1 l|»ow ia 
wont 1 mod In the l«d8<w. i.o.i that tboutanda ^ 
of tniniacura catnarn fans am baing addad 
to our liat of happy, contanlaid and wall 
aadafiad Baaa cuatonaara. Howevar, don't l«t 
me atop you from pidktng up one of our 
•well 9x7 bergeina. 





Sand for flio now 
Ctno Bor^oInBram 

8 mm. 16 nun. Silent 
end Sound cameraa end 
equipment ... by fer 
the greatest offerinfr of 
Cine equipment direct 
from Cine headquertera 
for 28 yaara. Liata 
thouaenda of itema . . . 
50 pages . . . well illua- 
^atiKi, clearly divided 
into aecttona. Mention 
Dept. AD when writing. 


• DoUina II 


With Uadlonar Anaatlcmat ir:2.& lena. Compur 
Rapid ihutter to 1/ftOO aoc. An ouiatandlnR 
35 nun. Candid camera Coupled range 
tinder I4S.7S 

Bmeady cane 15.50 

• Voigtlonder Superb 

Takea 12 2^ x 2^ ahots on 120 Sim. True 
pitrullHX on all diatuneux Automatic ttiui traiii)- 
purt. t'onipur ihutter I hcc, tu 1/250. l4kopar 
F 3.5 lena Itegulurly |H5 at . $62.50 

Everoady cush $6.50 

e Candid Midget Marvel 

With aharp rutting F’4.5 Hugo Bfeyer anaallg- 
mat Vario ahutler . „ $18.50 

With F 2 0 Hugo Meyer Trloplan. Pnintor 
ahuttur $32.85 

Ereready case for hotli niodela * $4.75 


e Foth Derby 


Focal plane minicnm. Takes 10 3 x 4 cm on 
127 tllui Spet'cls ii' 1/500 nee. Built in delayed 
tti'llun releaia . . with Folh Anaatlginal 
F S 5 lena $^.75 

Zipper case . . . $1.25 


e Bass Argonaut 


in V on m Aim. murdr bak.llt. body. 
Rodenstock Trlnar Anastlgmat F 2 9 In Cbnmur 
It delayei! action shutter $27.75 

Leather Eveready ('u.4e $5.50 


e V. P. DoUy 


10 half V p. or 8 full v p (’onipact — well made 
— autonuitlc opening with eorvgen oiiaatlgmat 
F 3 5 ions t'oinpur model B shutter apeeda I 
see. (0 1/30U $23.50 

SPEED GRAPHICS 

3V4 X 8V4 or 4 X 5 Speed Graphic with 13 5 cm 
Laack double anaatlginat r:4.5 in Compur B abut- 
ter . , bran<] neu , $07.50 

2*4 X avi— SVi X 4*4 and 4x5 Speed Graphic 
less lens SSO.OO 

1%" Carl Zeiss Tosaar F 4 5 In ('wnpur Khutter $37.00 
4%” Carl Zeisa IVssar F,3 5 in Compur B abut- 
ter $63.00 

5 * 4 " ChiI ZeUa Teitsar F45 In Compur B abut- 
ter $47.06 

5*4" Call Zelaa Texxur F.3.5 in Compur B shut- 
ter $82.00 

0" Cnrl ZoiKft Tesaar F.4.5 In Compur B abut- 
ter 152.00 

Kulart Range Finder lnfitallc<l. complete 127,50 
Kalart Mlcromatlc Speed Flaah Gun ! 113.50 

Mendelsohn Cntversal Spaed Gun 25.00 

Special Grsphio Mounting I ; 1.50 

Model C Speed Gun. Chrome flnlsih $14.85 



r CAMERA CO. 


Dept. AD, 179 W. Madison Street 
Chicago, 111. 

OAMRRA CROaa RdADi OP TNR WORLD 
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yOU'RE TO BLAME 

If YOUR PICTURFS ARE 
NOT CORRECTIY EXPOSED! 



It’s not your camera, or the weather 
that’s at fault. You’re “guessing” at 
camera settings, when there’s no 
need to guess at all. You can be sure 
your settings are correct . . . sure 
each exposure is perfect no matter 
what the weather or what type of 
camera you own ... if you use a 
Weston Exposure Meter. This com- 
pact, easy-to-use meter gives correct 
camera settings indoors or out, for 
any type of still or movie camera, 
and any film including color. In- 
sures perfect exposures every shot. 
Sec the Weston at dealers, or write 
for literature . . . Weston Electrical 
Instrument Corporation, 634 Fre- 
linghuysen Avenue, Newark, N. J, 



**Make Money With Your Camera” 


PHOTO-MARKET!^ 

This lu3-page book tells wliat to 
"shoot." how and where, (ilven dlici- 
tions for siibmlttlnK photogiaphs to 
maRazines. Lists 17C4 niorkets for photo- 
graphs. together with the types most 
suitable for each. 

Seventh Edition^Revited"^U p-T o-Date 
50 Cents, Postpaid 

Scientific American 


PHOTOGRAPHK 



T»bln. RifMMiwt Of 

lsr»nl'3BWi? 

laent In tnd«.) 


PrM }M8 AlmMUU) incMM (1) SiMokl montli- 
)«y>nionOi p»»r r<U.Hri«r <3) Ajitiioritft' 

Mvt i*hoU>«»iiph»c (8) HftDdr E«|Hwiir« 

(4) loo of Httl c movie enmoTM. Wm*. 

grr?«‘te Si'sssrRjsiTTffif'.rfsJ 

for Frii. vopyl 

OAMtflA I 


leaf metal diaphragm, perfectly light-tight 
and accepting any lens from % to 3 inches 
in diameter without injury to the thread. 
Also, a lens plate is provided taking the 
regular Leica lens or capable of being 
adapted to receive the Wollensak lens, which 
is optional equipment with the Dakko. 

A variable opening mask, finished in op- 
tical black and felt stripped to prevent any 
scratching in the negative, permits the use 
of negatives from the standard 35 mm up 
to 2M by 3^/4 inches. A wing on the side 
of the housing holds the negative roll. 

The Dakko has a 16 by 20-inch easel. This 
new enlarging camera, by means of a few 
simple adjustments, may also be employed 
as a copying camera to copy pictures, trac- 
ings, and so on. 


Photoflash 

T he new Ma/da Photo Hash No. 7 will 
appeal to those news and amateur pho- 
tographers who desire a longer flash and 
minimum bulb size. The small bulb is filled 
with finely-drawn aluminum wire and also 
contains a small piece of aluminum foil. The 
flash is so timed as to require no change in 
synchronizers adjusted for Mazda Photo- 
flash Lamp No. 20. Its relatively long dura- 
tion of flash will be welcomed aUo by iiser^ 
of curtain shutter types of miniature cam- 
el as, particularly for properly synchronized, 
high-speed shots. 



The Agfa Clipper 

E xtremely inexpensive, simple in op- 
eration and compact in design, the 
Agfa PD 16 Clipper camera ($5.00) is re- 
ceiving serious consideration from would-be 
amateur photogra- 
phers who want to 
“feel their way” in 
photography before 
venturing the higher 
outlay demanded by 
the general run of 
modern miniature cameras. 

The Clipper is made of pressed steel and 
features a new “pull-out” front. The camera 
uses PD16 film (same as 616), taking 2Vs 
by 2Mj*inch pictures. The lens is a new type 
universal focus (“Unifo”) model, while the 
shutter is the self-capping type giving both 
instantaneous or bulb exposures. Other fea- 
tures: hinged back and film spool guides 
that simplify the loading operation, and a 
built-in shutter release guard that prevents 
exposures from being made when the cam- 
era front is in closed position. The Clipper 
is finished with a grained black covering 
that ih waterproof; exposed metal surfaces 
are finished in nickel and black enamel. 
Available accessories include color filler, 
portrait attachment, and leather carrying 
case. 


Complete Retouching 

Set 

P URCHASING an outfit complete saves 
a fellow a lot of headaches. Usually he 
can buy the complete outfit more cheaply 
as a “piece” than if he were to purchase 
the individual items separately. Also, items 
are included which he would not have 
thought of purchasing but which prove 
mighty handy nevertheless. The Trojan Re- 
touching Outfit, distributed by the Central 



Here are three answers 
to your question! 

The Imperial Line of Enlargers offer 
improvements and refinements not 
available elsewhere. They are the first 
and last word in precision in its truest 
sense. No matter which Imperial En- 
larger you choose, you can be sure of 
accuracy, dipendability, easiest opera- 
tion and full measure of value ! 


The IDEAL 

For 35nim, 3x4cm and 4x4cni 
ncKative«i. Kon-heat conducting 
1>akchte earner (the only om* 
of >ls kind) eliminates u.'ir of 
dust-collrcting ylass pressure 
plates Has 2 54" f 45 un- 
cemented four-clement flenar 
oVijectivc with nucro-focusing 
adjustment, including hudt-in 
ins Standard 60 watt or 75 
watt enlarging lamp. Single 
condenser lens system, enables 
complete correction foi _ 
distortion. Com- HI 

plete with Olijectivc AASO^^ 
and Carrier. 


♦i 



The SUPER MULTIFAX 

For 35mm up to 2J4"x3J4" 
(6J^ix9cm) negatives. Special neg- 
ative carrying system. Equipped 
with 4" Istnar f:4,5 Anastigmat 
lens interchangealile with other 
jectivcs. Adjustable centering and 
ft>cusmK arrangement for lamj) — 
iithcr 75 itr 100 watt lamp ma^ lie 
used. The only Enlarger with Fric- 
tion Drive TntMwl Post for vibra 
tionlcss manipulation. Honrontal 
projection. Double condenser and 
diffusing system, en- 
ables complete correc- 
tion for distortion. QQSO 
Complete with carrier • 

and masks. 



The LABORANT 

For negatives up to 3J4"x4fi" 
(9xl2cm). With SV/' Bcnar 
f’4.5 Anastigmat lens inter- 
changeable with shorter focal 
length objective.s. Adjustable 
centering and focusing arrange- 
ment for lamp . . . either 100 watt 
or 200 watt lamp. Linear magni- 
fication aliout 6 times with 5 54" 
lens. Horizontal projection. 
Double condenser and diffusing 
system, enables cormilete cor- 
rection for distortion. Condensing 
lenses interchange- 
able with other sizes. 

Balanced tripod post. 

Complete with carrier | 0050 
and set of masks. * 





A$k for the tmptriat Line ct your Deettr or 
Write for Detcriptive Literature . . . Dept» 
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Camera Company, and priced at $3.00, is an 
example of what we mean. 

“With the help of this new set/* the dis* 
trihutors claim, “any picture can be im* 
proved and aajon prints can he produced 
from apparently hopeless negatives/* 

An instruction book explaining the tech- 
nique accompanies the set, which includes: 
3 drawing pencils; 1 dram of Mercuro- 
chrome intensifier; Vjt ounce of alcohol; V* 
ounce of spirits of turpentine; 3 artists* 
brushes (No. 00, No. 1 and No. 3) ; one 
6-inch metal-edged ruler; V 2 ounce ammo- 
nia; Ms ounce pumice; ¥2 ounce varnish; 
1 etching knife; 1 dram India ink; 1 dram 
white ink; 1 dram sepia ink; 1 art gum; 1 
pencil eraser; 1 stump pencil. The outfit is 
packed in a metal 1m)x with a built-in mix- 
ing palette, the shipping weight being .'5 
pounds. 


Federal Enlarger 

S INCE the process of enlarging ininiulure 
negatives has become practically as fs- 
sfulial as the actual picture-taking itself, it 
is natural that some manufacturers are giv- 
ing their cIoHest atten- 
tion to the perfection of 
enlargers for amateur 

U**!*. 

Advance announce- 
ment has been made by 
the Federal Stamping & 
Engineering Company 
of the introduction of 
their new Model No. 
120 Photo Enlarger 
($17.%). Among its 
many features is found 
the fact that it will take 
negatives fr4)ui miniatures up to 2Vi by 3V4 
inches. It has a Ilaynar 3-inch Anastigmat 
lens and will make enlargements up to seven 
limes, linear. Other features Include: an effi- 
cient and well ventilated illuminating sys- 
tem; calibrated easel; 16- by 18-inch base- 
board; hinged type border maker and paper 
holder attached to baseboard bracket; four 
negative masks; 125-watt projector lamp; 
double diffusing plates for intensified illumi- 
nation; built-in diaphragm with red filter; 
approved type control switch, cord, and plug. 



Darkroom Kit 

I NTRODUCED as a suitable developing 
and printing outfit “for every beginning 
amateur who wants an outfit that will serve 
as the nucleus of his darkroom equip- 
ment,** the Agfa Darkroom Outfit No. 2 
($4.95) has been made available by the 
Agfa Ansco Corporation. The outfit includes 
three 5 by 7 steel trays covered with white 
acid-resisting enamel, a stainless-steel tray 
thermometer, two stainless-steel film clips, 
an 8-ounce glass graduate, one glass stirring 
rod, one 4 by 6 inch printing frame, a six- 
watt selenium aafelight bulb, five M-Q de- 
veloper tubes, ¥j gallon siaws container of 
acid hypo and an instruction book. 


YOUR QUESTIONS 
ANSWERED 

' A Service for 
Auteur niotograjpli^rs 

So* iV««f Pa^ 


# WORLD’S FASTEST CkNOID CAMERA 11 



for Its Pricel 


The Sportsman’s | 
PURMA Special 


ONLY 

15 


Guaraateed Shutter Speeds up to 1/450 
16 Ficturei oo roll Kodak 127 or Agfa AS Filoi 


Designed for tlie most demanding Sport amen nnd Candid 
Camera Kana. ALWAYS READV—SUNSHINE. RAIN Of 
INDOORS 

The perfect camera for fast action fihotB at the race track. 
Divlmmlng meeta, foothull gutiica, and all other sporting e\cnt« lilrda 
in flight and fa^t trains aUo stopped. 

Equally cfliclent on dull rainy days, or for Indoor stage, sporting events and candid sbots 
of your friends or peta ricturea taken with this carncia have won International Kalon acclaim In competition with 


Euro^^n^ cameras *vUln^ ^fo? 


'flirienev of the shuUer, the Purma apeaitl reqtilreK no 
Himply preaa two levers, one to set and the other to re^ 


LICITY OF OPERATION: Due to the high light 
fo(>ualng, no lena aperture to act, and no dials to opcniie 
lease the shutter 

SPECIFICATIONS: All-metal focal plane ahutter. <.pei>da 1/25 — 1/150 — 1/450. Beck F.O 3 anastigmat lens. 
2^’," focal length. fnciise<l from 12 ft, to Infltiity Itodv of special tiakelite. light-proof, dust and damp priMif. non- 
ra(lloa(>tlve Pieturen full coverage to all corners Enlargements to 10"xl0" Green windows supplied 

for use with pandiromatic fUms I scs ordinary V T fllm. Also special built-in optically-corrected view-flndci . pro- 
tective lens cap that Imks the shutter when In position Size Weight only 12 ounces 

You wtti he proud to own thin Purina Spaaial — a high precision instrument, beautifully constructed and capable 
^f photographic result t equal to any cumeia OHDElt NOW at only $15 postpaid or C.D D. plMt> postage. 


Atlanttc Photo Supply Co., Dopt. 1 


1 1 W. 42 St., Now York, N. Y. 


L 


A New Photographic Sonsation 

PHOTO ENLARGER 

WITH F.6.3 ANASTIOMAT LENS 


Takes all negatives from miniature to 214" x 3 Va" 

Federal Model #120 has many rennemctits A Iraimneraents never before offertMl 
In an enlarger at anv price ITeciston workmanship Is guarMniced Its slmpllelty 
of operation and splendid results will amaze and gratify you 
aPCCIFICATIONS AS FOLLOWS: Ideal fur Large Negatives Makes giant en- 
hirgcrnentH 2*4 x 7 times linear ctdargcmenls F H .’1 Anastigmat speedy lens, 
mounted on a removahie lens Imard Extremely fast exposure well ventilated Il- 
luminating system, easy fot-usinK. extra sharp pi inis, calHirated eaael. 10" x IR" 
hH^e^loa^(^ HINGED TYPE UGHDER MAKEU A: 1‘APEK HOLDER ATTACH- 
ED TO BAKKBOARD HTCUDY DIAGONAL BRACKET FOR JNCREAHING 
FOersiNO RANGE Has 4 Negative Mask-, for all popular slae negatives 
Hook (vpe negative carrier wltti curved support Projector lamp J2*>-WHtt lump 
included Built-in diaphragm wrlth red filler Dilftislng plates supply evenly 
distributed Uglit Control switch (ord and plug 
Compare these speclftcations with enlargers selling at higher prlies ami jim 
will he readily convineed of Its merit and value Price complete $17 yr» — \\est of 
Hot kies IlH ill postpaid COD if nreferred nlus ni>*lHgc 

Candid Camaro Supply Co., Dapt. It, 303 W. 42 St., N. Y. 


ONLY 

$ 17*95 



Photographers — 

Experim en ters — Schools — Field Workers 



NEVER BEFORE A BALANCE WITH ALL 
THESE EXCEPTIONAL FEATURES! 

Fittest Quality — Made of tested materials. 
Its construction will appeal to laboratories 
desiring the best equipment. The Bakelite 
cup is unaffected by practically any sub- 
stance that can come in contact with it ; 
the tool steel knife edge and agate bearing 
will give long life and accuracy. 

Extreme Sensithuty — Weighs to one deci- 
mal point farther than the usual low- 


AN ACCURATE BALANCE 
AT A PRICE WITHIN THE 
REACH OF ALL 

Sensitive to 1/30 gram 
Weighs up to 100 grams 
Compact — No loose parts 
Modern, durable construction 
Small convenient size 
Handsome streamline design 

Now permissible for auxiliary use in 
drug stores (N. Y* C. Serial Bl7.) 

priced counter scales and serves nearly 
every laboratory purpose short of precise 
analysis. The capficity of 100 grams is 
ample for the delicate weighings made in 
the usual cour.se of teaching, organic 
.synthesis, experimental work, compound- 
ing, photographic work, etc. 

Compact -Couveuieut — Does not monopo- 
lize a laboratory table. Placed on the de.sk 
of the busy technical executive, it will 
soon become indispensable. 


Gtsdusfod in cithw th« Metric Syatetn (itams) or the Apothecary** Syttem (greine, 
drains end auncea). In ordering, pleete mdicete which of these you desita. 

BENNETT BALANCE— $8.00 plus 40c Postage 

Tech Editorial Service, 26 West 40th Street, NewYorJe, N. Y. 
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DOLLINA 


9f 



A Precision Minicom 
ot a Very Low Price 

(Using Standard 35 mm. Film) 

T he Dollina “0** is the most unusual 
value in the miniature field. Its many 
refinements include : automatic counting 
and film-locking device, built-in optical 
view finder, front lens focusing to about 
4 ft., closed front, tripod socket, elchcd-in 
depth of focus table, attached range finder 
clip, loops for neck-strap and many other 
highly desirable features. Genuine leather 
cover and bellows. Makes 36 exposures on 
35 mm. film. 

With Certar f^4.5 lens in Vario type 
shutter (speeds: 1/25, 1/50, 1/100 sec,, 
bulb and time), complete C/yi 
with cable release, only 



Model 11 
DOLLINA 

DOLLINAS II and III 

With Built’in Range Finders 

of llie most dependable type, optically per- 
fect, lens-synchronized, operating on the 
split -image principle. These cameras also 
have built-in optical tubular view finders 
and other refinements. They are priced as 
follows: 

Dollina II, with dapendable range finder 
built-in, Schneider Radionor f/2 9 in 
Compur Rapid shutter . . , tSS.OO 

With Schneider Xenar f/2. 8 In Compur 

Rapid shutter SS.OO 

With Zeiss lessar f/2 8 in Compur Rapid 

shutter 75.00 

With Schneider Xenon f/2 in Compur 
Rapid shutter . . 80.00 

Dt Luxe Dollina III, has a built-in range 
finder in chrome mount, corrected for 
parallax, and many other refinements, 

With Schneider Redlonar f/2.9 in Com- 
pur Rapid shutter $46.00 

With Schneider Xenar f/2.8 in Compur 

Rapid shutter. . . 80.00 

With Zeiss Tessar f/2.8 in Compur 

Rapid shutter 92.50 

With Schneider Xenon f/2 in Compur 
Rapid shutter 97.50 


At IrdAing dealers everywhere, Dcsctipiive eireutar 
sent request. 

BURLEIOH BROOKS, Inc. 

127 Wetl 42*4 Street, De|rt- 27$, New Yerk City 



JACOB DESCHIN, conductor of our ** Camera Angles"* department ^ wUl 
answer in these columns questions of general interest to amateur photog^ 
raphers. If an answer is desired by mail, enclose a stamped, addressed 
envelope. Queries should be specific, but Mr, Deschin cannot undertake 
to draw comparisons between manufactured products nor to advise on 
the purchase of equipment or materials. — The Editor. 


Q. Is there any way of avoiiling the 
labor of making test 8tri;||^ in enlarflligf 
Could not some density 'meter measure 
negatives for exposure beforehand? 
— S. E. L. 

A. In the miniature field the Cargille 
Negative Integrator offers a generally accu- 
rate guide to printing exposure, while for 
these and other negatives, the Drcmmeter 
Print Exposure Gauge has been found emi- 
nently suitable. 


Heat electric fan, which dries glossy prints 
and makes them drop off the tins within 15 
to 20 minutes when the fan is placed at a 
distance of about three feet from the tins. 
One amateur finds that he gets satisfactory 
results by holding the tin in suspension over 
a lighted gas ring. In any case, the best re- 
sults are obtainable by thorough squeegee- 
ing through a photographic blotter which 
absorbs a lot of the moisture and leaves the 
prints lying absolutely fiat against the tin. 


Q, Is it true that the larger the di- 
mensions of the negative employed, 
the more critical becomes the factor 
of exposure? Little inequalities of 
lighting in small negatives are not so 
apparent, but in large negatives be- 
come glaring defects. In other words, 
does the larger camera require more 
skill in this respect than does the small 
one? — L. E. S. 

A. Poor lighting is poor lighting, no mat- 
ter what the size of the negative; a poor 
exposure in cither case is to be avoided as 
much as possible. Suitable lighting and ade- 
quate exposure arc the essentials of all good 
negatives, whether 35 mm or 8 by 10. 

Q, What is the longest telephoto lens 
one can use for hand-held exposures, 
without magnification shake in the 
negative? — J* K. 

A. Telephoto lenses of moderate focal 
length are often used in the hand without 
any trouble in this regard, although, gen- 
erally speaking, it is best not to hazard a 
shutter speed slower than 1/ 100th of a 
second. In the main, the use of telephoto 
lenses in hand-held exposures depends on 
the ability of the individual to hold the 
camera steady during the exposure interval. 
When using lenses of extreme focal length 
it would seem the better part of wisdom to 
mount the camera — or lens mount — on some 
steady support. 

Q* 1 find that the principal draw- 
back in using the ferrotype process of 
drying glossy prints is the long delay 
in drying. Can you recommend a faster 
method than merely setting np the tins 
against a wall In a warm room?-*— E« €. 

A, An inexpensive electrically heated de- 
vice similar in general principle to those 
used by professional photo finishers is avail- 
able. Another method is to use the Quik- 


Q, 1 use D-72 developer in enlarg- 
ing on bromide papers and make np a 
quart each time 1 mix a new supply of 
stock solution, 1 understand that in or- 
der to prevent oxidation of the develop- 
er it is necessary to fill the bottle to 
the top. Can you suggest a method of 
storing a quart of stock solution so that 
this danger of oxidation may be 
avoided after some of the developer 
has been used up?— C. S. 

A. D-72 is mixed 1 to 4 in bromide work, 
as you know. A good working solution is 
about 40 ounces for 8 by 10 or 11 by 14 en- 
largements. For smaller enlargements in a 
suitably smaller tray, 20 ounces of working 
developer may be su^cient, provided only a 
small number of prints are to be made. 
Coming to your particular problem, let us 
say that you make 8 by 10 or 11 by 14 
bromides. Instead of using a single 32-ounce 
bottle, buy four eight-ounce bottles or eight 
four-ounce bottles and distribute the 32 
ounces of stock solution in the four or eight 
bottles, as the case may be. Thus, every 
time you open a bottle of stock solution you 
will empty it completely. This will aolve 
your oxidation problem; it will also Mve 
measuring out the required stock solution 
each time you mix new developer. 

Q. How can 1 overcome the i^nlaanee 
of vibration when uking plektom at 
home of still lifes, or otlm jpletlires 
requiring relatively long ex|i<Miiirei?**i- 
H* F. 

A. Your question seems to imply that yott 
have recently been experiencing some trou^ 
ble in this regard and that your earefuQ? 
made negatives have ^come out** with evi- 
dences of camera shake, although you 
thought you bad taken every precaution to 
avoid tM** Elder shake is yuwf 

principal trouble, so our best sugget^ la 
that when you undertake any 


< I 1 
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All 


liMiu, re* Ao io eikk 

Stmt aotivMtos 

•It ft • stwI^siiXi With m me 

ttfffliifif' ^ disturb a shaky 

With yiytimM seated i^ing the 
df^itise the expQ9W>f operating the re« 
leWW ^ release, you should 

bl^ye no futther trouble. 

Qe Whal do yon recommend as the 
most suitable wood to use lor making 
a grid lor a darkroom sink? — N. H. 

A* Redwood 1 by 2 inches has been found 
completely satisfactory. It is inexpensive and 
will stand up for a long time without warp- 
ing. 

Q, In developing miniature nega- 
tives do you think it is sufficient to 
test the temperature ol the solution in 
the storage bottle and then pour it 
directly into the developing tank? — 
0. A* 

A, There is sometimes a real difference 
between the temperature of a developing 
solution while in the storage bottle and what 
it becomes when poured into a developing 
tank. It is suggested that the better method 
is to test the temperature in the storage 
bottle andf after bringing it to the point 
where it should be, pour it into the devel- 
oping tank, where the temperature should 
again be tested. If it is then under or over 
the required temperature it should he 
brought up or down as required. When the 
temperature is just right, turn out the dark- 
room light, roll the film strip onto the reel 
in total darkness, immerse the loaded reel, 
cover the tank, and there you are. 

Q, Pd give my hat to learn how to 
avoid lorgetting to bay essential chem- 
icals and other Items when they have 

nanay m ifTe 

on a wall, with a pencil dangling close by, 
and write down your requirements whenever 
a particular supply is getting low. Make it 
a point to replenisli that supply the same or 
the very next day. 

Q, How can one overcome the illu- 
sion created by a brilliant, colorful 
ground-glass image in reRex cameras 
so that eompositional values are not 
distorted by depth and color that do 
not appear in monochrome rendering? 
— J. L. 

A, This ordinarily comes with experience, 
for most reflex camera users eventually learn 
to disregard tbe colors and consider only the 
compositional and tonal values. In the mean- 
while, you will prolmbly find it useful to 
cover your lem with a blue filter when com- 
posing your sttbjiect, being sure to remove 
the filter before making the exposure un- 
less, of course, the blue filter is required. 

Qe Is it inadvisable to use an cx- 
tmsure constantly? Must it he 

considered a emteh for a cripple to 
lean upon and to discard as soon as 
possihletf^S* Ef he 

A. You can take pictures without an ex- 
posure meter, to be sure, but you can do a 
better job wkh one. %e more experienced 
the photpgrfiiber^ the less need he has for 
the eonsiaiit use of a meter. Nevertheless, 


a meter is today belff Used even by men of 
long experience, im light intensities are 
often very deceiving and even tbe best find 
it useful to check up on their guesses before 
making important dbots. Tbe exposure meter 
is far from a crutch; it more closely resem- 
bles the friendly presence of a wise com- 
panion who invites you to listen to his coun- 
sel, at the same time encouraging you to do 
your own thinking. The more experienced 
you become in judging exposures the less 
you will need the constant use of the meter, 
but if you are wise you will never discard 
it, for when in doubt the meter will make 
it possible for you to say: ‘T know it is so” 
rather than ‘T guess.” 

Qe I seem to find it difficult to wipe 
dirt and dust off my enlarging camera 
after a period of neglect in this regard. 
What do you recommend?— K. B. 

A. Cheese-cloth and a dose of 3-in-l oil is 
one of the best cures we know in this case. 
Not only does « good wiping with this oil 
clean the dirt from the housing, pillar, and 
so on, of your enlarger, but it imparts a 
pleasant, bright appearance that will sur- 
prise you. If, after once cleaning the en- 
larger properly with this treatment, you take 
a minute or so every time you use the equip- 
ment to wipe it off with a clean, dry, lint- 
less cloth, you will find that the finish will 
remain clean and bright for a considerable 
length of time. * 

Qe What does one do about drink- 
ing water in the darkroom where every 
container may be spattered with de- 
veloper or hypo spots? — R. M. 

A, A glass turned upside down on a clean 
shelf will always provide a clean receptacle. 
Or you can provide a peg set in the wall at 
an upward angle, over which the inverted 
glass is placed, out of the way and protected 
single Wglgllf inra^ticfim paper, 

— D. K. 

A, Only the weight — and the price, the 
cost of the double weight being considerably 
higlier than that of the single weight. The 
emulsion is the same. Some papers are avail- 
able only in double weight and in that case, 
of course, there is no choice, but most papers 
may Im; had in either weight. 

Qe When working steadily in the 
darkroom for a considerable period it 
sometimes happens that I run out of 
dry toweling. Possibly you have, too. 
What has been your experience? — 
W. J. A. 

A, The same, and here’s the cure: Paper 
toweling on a rack. It is cheap, wonderfully 
al)8orbent, and singly detachable from the 
towel roll with one hand, 

Qe Do you know of some effective 
method of imparting density to a thin 
negative without the bother of intensi- 
fication?— R. S. 

A, While nothing can really take the place 
of a good intensifier, some workers have 
occasionally found that a fairly workable 
substitute in emergencies is the use of a 
liiht yellow filter capped over the enlarger 
lens. This prolongs the exposure, of course, 
though this disadvantage usually can be 
overcome to some extent through the use of 
a large diaphragm opening. 



Take pictures from any poai- 
tion — get sharp focus shots of 
things on the move — wriggle 
into cramped quarters after a 
tough one. You can do it with 
a Kalart Synchronized Range 
Finder installed on your new 
or used 2 >4x3 *4, 9x12 cm. film 
pack or Speed Graphic camera. 

The Kalart Range Finder 
gives your camera the auto- 
matic focus and convenience 
of an expensive minnie . . . and 
you still retain the advantages 
of man-size negatives. 

An outstanding p h o t o g- 
rapher of wild life enthusiasti- 
cally reports: “We couldn’t 
have bagged half of our pic- 
tures without the Kalart Syn- 
chronized Range Finder. I 
really think it is the most use« 
ful piece of equipment with us. 

It made it possible for us to 
focus and take a picture of a 

glass looks like.” 

Model K, $20.60 installed, 
now available for 36 different 
2^x3^ and 9x12 camera and 
lens combinations. Model G, 
$27.50 installed for 2^x3%, 
8^x4%, and 4x5 Speed Graph- 
ics. Special installation for 
5x7 Speed Graphics and 9x12 
Linhof cameras $82.60. Adjust- 
able for different focal lengths. 

NEW KAURT 

MICROMATIC SPEED FLASH 

Th« dependabia Hath at all thtiHar ipaadt. 

Adjustable in time delay by 
one-thousandths of a second, 
making it possible to match in- 
dividual shutter variations and 
flash bulb characteristics. Fits 
practically all cameras includ- 
ing Leica and Contax. $13.50. 

All Kalart Equipment made 
In U.S.A. See your dealer or 
write. 

THE KALART COMPANY 

Room 544 S$ Warrtn Stratt 

N«w York. N. Y. 

THE KALART SynchrMitzid 
RANGE FINDER 
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TELESCOPTICS 

A Monthly Department for the Amateur Telescope Maker 

Conducted by ALBERT G. INGALLS 


T ubes for telescopea afford opening for 
individuality of design, and those shown 
in Figures 1 and 3 arc worth study for ideas. 
Figure 1 represents a 10", //8 reflector made 
by C. 1. Mitchell, a dealer in sporting goods 
at Temple, Texas, and its tube rotates effi- 
ciently within the retaining bands on ball- 
bearing roller-skate wheels. It also rotates 



door and the key in his pocket.” Access to 
the ir dome is by way of a hatch that opens 
outdoors, thus shunting warmed air away 
from the instrument. The telescope (Figure 
3) is an //6.9, 10" reflector with unusually 
clean tube, built of cast aluminum rings 
held on Shelby tubing by opposing nuts. 
Internal diameter, 12". Setting circles read 
to 5' in R.A. and 1® in declination. There is 
a slip ring. Cell carries a 9-point floatation 
system. Altitude at Carson City is 4650 feet, 
with probably enviable seeing conditions. 
These data were furnished by Robert Black- 
more, 132 N. Arlington Ave., East Orange, 
N, J. 

A mateurs who sometimes complain of 
. disadvantageous working conditions 
may take renewed courage after studying 
Figure 4, which shows the sky-hole in the 
level roof of a typical Brooklyn residence, 
with the hatch cover off. William S. von Arx, 
573 Monroe St., Brooklyn, N. Y., the author 
of the chapter on “Stellar Photography,” in 
ATM A, nightly sits on a temporary cross- 
board at ceiling level 18" below this roof 
and operates the equipment shown, getting 




Figure 1: Mitchell, of Texas 

old days of sail many a sea-captain had just 
such an arrangement on his bunk, to keep 
it level. The polar axis is a differential hous- 
ing with roller bearings, and the brake to 
make the telescope «.tay put when set on an 
object is applied to a brake drum attached 
near this housing. The declination axis is 
3" steel tubing— a generous allowance for 
rigidity. Weight of telescope, 700 pounds. 
There is a flea-power electric drive which 
works through a V-belt with idler. The finder 
was made from a 5.50-diopter spectacle lens 
plus the lens from a pocket magnifier, and 
the maker slates that he found a sighting 
post inside the lube superior to cross-hairs. 
The telescope is mounted above a level 
garage roof, on a heavy wooden structure of 
posts, which does not touch the building, 
and there is a run-off roof over it. “Fifteen 
months of my spare time were spent to build 
this ’scope,” Mitchell writes. He stales that 
he would like to correspond with other 
amateurs. 

F igure 2 shows the observatory and 
Figure 3 the telescope owned by Mrs. 
Marion Grant Bowen, of Carson City, Neva- 
da, who was helped in the construction by a 
brother. The ground floor of the 16' by 22' 
observatory literally has the comforts of 
home — a foyer, dressing room, bathroom, 
and library. Many a mere man dreams of 
such a retreat, well out of shouting distance 
from domestic appeals for help and, as Elli- 
son put the expression, “with a lock on the 






Figure 2: Mrs. Bowen, of Nevada 

excellent results despite the strong sky-glare 
of the great city. He describes this equip- 
ment as follows; 

«rTlHE photographic equatorial shown car- 
X ries a 508-mm (20") focus, //6 East- 
man Aerial objective, 3.3" aperture which 
just covers a quarter plate nicely. The area 
of feky included per plate is about 11° by 
14°, of which 10° square yields excellent 
definition — scale: 1 mm=400 seconds. The 
guide telescope mounted on the camera is a 
72-mm triplet of 21.5 focus, provided with 
the usual reticle and a ^4" eyepiece. The 
‘carbureter’ attached to the lower end of the 
camera is a small clock which beats four 
times per second, permitting the observer to 
count seconds with more precision than ‘one- 
chimpanzee-two-chimpanzee-three-chim . . .’ 
and also relieves him of the necessity of re- 
moving his attention from the guide star in 
order to know how far the exposure has pro- 
gressed. Near the clock is a thumbscrew for 
moving the plate holder in R. A.— multiple 
exposure plates. The rubber bulb and hose 


operates the 4" Packard-Ideal shutter 
(square panel over the lens), which works 
with a reassuring clatter but without notice- 
able vibration. Exposures as short as 1/5 sec. 
can be successfully managed by biting the 
bulb. This method is often pursued in times 
of bad seeing. Operating the shutter with 
the teeth leaves both hands free for guid- 
ing; the latter being a busy business at 
times. More than this, a mental count is 
kept of the seconds during which the shut- 
ter is open. 

“Since the mounting is unhoused it was 
necessary to make it easily demountable. 
To accomplish this the yoke simply pulls 
out of the north and south bearings, thus 
reducing the mounting to three easily han- 
dled units. One by one— according to a very 
rigid sequence — ^the parts are slowed below 
the roof level and the hatch cover drawn to. 
Three sockets were cemented to the roof 
when the polar axis was considered well set, 
so that the polar adjustment is identical 
each lime. It has proved to be sufficiently 
accurate to continue exposures over two or 
three nights — taking the whole mounting 
down between times — without perceptible 
damage to the images even under miero- 
scopic examination. 

“With the exception of moving parts, the 
camera and mounting are made entirely of 
wood finished with lead gray paint, so that 

It 1^ •! [ <** ‘TBft cfcth* wrnfic 

pine, all well seasoned, quite rigid and con- 
veniently light in weight. Where necessary 
the wooden members are reinforced with 
heavy comer irons and lag screws. 

“The clock drive built into the south pier 
is of somewhat unconventional design. Suit- 
able worms being quite expensive, it was 
decided to use a friction drive instead. A 
smoot^h, accurate motion in R. A. is secured 
by a small round-belt pulley bearing directly 



Figure 3: The Bowen relUctor 
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Figure 4: von Arx, of New York 

on a large (12") “V”-belt pulley having a 
length of %" o.d. high-pressure cord rubber 
tubing cemented in the groove. The email 
pulley is driven by a train of worms and 
gears originating in an electric phonograph 
motor. Tlie ratio is such that the motor runs 
at about 40 percent top speed and 80 percent 
‘standard speed. For adjusting the rate of 
the clock a hand screw (on the right of the 
S. pier) which has a fine metric thread bears 
any amount over the sidereal rate and hoidi^ 
It there — for widening objective prism spec- 
tra known amounts. On the north side of the 
pier is a third control within easy reach 
from the eyepiece, for momentary accelera- 
tion as needed in guiding. A switch on a 
length of cable 'cuts the gun* as necessary. 
With the second control down and this 
switch in hand, a star image can be made 
to commute between two lines in the reticle 
at a uniform rate as many times as is neces- 
sary to build up an image of a star's spec- 
trum. With the switch *on,* the image ad- 
vances, When it reaches the end of its pre- 
scribed course the switch is thrown 'off* and 
the diurnal motion of the earth carries it 
back to its starting point. The objective 
prism spectrograph (//4.5, 10,5-cm. focus, 
with a 60® crown prism) clamps on the east 
tnmion of the Dec. axis at an angle of 
median deviation, which permits the guide 
telescope to be used on the star under ob- 
servation. 

''The camera is also equipped with a 15® 
crown objective prism, a ‘normal* grating 
(0.99 Am) and a 90® prism for photograph- 
ing the North Polar Sequence since it is in 
the blind spot of the mounting. This blind 
t’pot is a very definite disadvantage but, 
pound for pound, few mounting designs 
equal the stability of the double yoke. Then, 
too, as those who work with the Hooker 
telescope solemnly affirm, ‘There is nothing 
interesting iiMb of plus 67 anyway!* ** 

I EST hew readers of the magazine now 
J run away with the idea that, ip order to 


SCAIV SIIMMER SKIES 

with a TINSLEY Four Inch Portable Reflector. Tripod of Alumi- 
num, adjustable in height; Parabolic Mirror of Pyrex coated 
with Aluminum; ‘ complete with three Eyepieces $134.00 
With case 


$134.00 

$165,00 


Send six cents for Illustrated Catalogue giving full details of 
the above instrument and many others, sizes 4" to 20"; also a 
complete line of Supplies for the Amateur Telescope Maker, the 
best in quality at most reasonable prices. 

TINSLEY LABORATORIES^ 

2035 Ashby Avenue Berkeley, California 


ANMOUBTCING A NEWMOriVT 

Portable. For your 6" Reflecting Telescope. Steady — 
Simple — Practical — Easy to Assemble. Packs v^th 
Stand into a space 6'^ x 6" x 40 '\ Weight 20 lbs. For 
all around use. At home or on a trip. 

Altazimuth with rigid take down stand $10.00 

MIRROR MAKING KITS. Glass, abrasives, rouge, 
and genuine black Wilmington Pitch. (There is no 
good substitute for this), with complete instructions 
for making a 6" reflecting telescope $5.00 

FOR EXACT FOCUSSING. A fine spiral adjustment 
can be fitted to any of our 1 % diameter aluminum 
eyepieces. We invite customers to send in these for 
fitting at $1.00 each. 

We are headquartem for telescope makers^ supplies. Write for catalogue. 

TWENTY YEARS OF EXPERIENCE TO HELP YOU 

John M. Pierce • 11 Harvard Sl • Springfield, Vermont 



JAMER’S “ALL-IN-ONE” KITS 

one tully polished di«igonal, eyepiece lenses for making 1 inch, inch 
and i4 inch positive oculais with instiuctions for mounting the lenses. 

Also the only COMPLETE and AUTHORITATIVE instruction 
hook - Amateur Telescope Making” edited by A. G. Ingalls — 500 
pages, piofusely illustiatcd. Kits may be purchased with or without 
this hook but we supply no other instructions for making reflectors 
because it is impractical for the beginner to hope to make a peifect 
mirror without it. 

4 inch kit $2,00 with book $5.00 

6 inch ’MLL-/N.ONF* kit $3.00 with book $6.00 

8 inch "yfll./N-ONF** kit $6,00 with book $9.00 

10 inch kit $10.00 with book $13.00 

Send $1 deposit with order — balance C. O. D. 

Unbeatable Quality . Unbeatable Price, a Compare Either I 

C. W, JAMER BOX 4 BAYSIDE, N. Y. 


.-TELESCOPE MAKEBS^ 
KITS-OUR SPECIALTY 

COMPLETE $375 

■ivM. t«mpcr«il lyuf*. Initnwtloni, tte. With 

‘‘Amateur Teleteepe Maklnf" 16.35 

PYREX KITS— 6"— 15.50, 8"— $8.00 

ALUMINIZING 

OPTICALLY CORRECT FINISH 
6''—$2.i0 8"— J3.J0 

MIRRSfe’ 

PERISCOPES 

I" pent. wtem. 42 mm. Mhr. Ntj* 

•ml 1” r.L. Bamideii JflU.IHI 

I VC," dla. SFlOlAi 

FHEE eataloa TrlftropM, Mieroteopei, BitK^culan, 
etc. Inatrwtiona for Tvleacopc Makinp, Jfh. 

PRECISION OPTICAL SUPPLY CO. 
lOOl B. 163rd Street , New York City 


ALUMINIZING 

NEW SURFACE-HARDENED ALUMINUM 
COATINGS 

with greater resistance to mechanical abra- 
sion and iinifornily superior in reflectivity 
at the s.imc re.isonable prices maintained 
in the past. 

Coating Prices: 4”— $1.75, 5"— $2.00, 6" 
—$2.50, 7"— $J.00, 8”— $3.50, 9"— 

$4.25, 10”— $5.00, 11”— $6.50, 12”— 

$7.50, and 12 Vi ”—$8.00. Larger siiea up 
to 36 inches in diameter on request. 

Diagonal Coatings for diagonals of the fol- 
lowing widths : 

I*/,"— 50c, 1»^”— 60c, 1 Vi”— 75c, 2” 
—$1.00, 2»4" — $1.25 and 3” — $1.50 

LEROY M. E, CLAUSING 

5507-5509^2 Lincoln Ave. Chicago, 111, 
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ment can l3e nupplied. 

For deUttied information address 
Dept, S,A,^5 

C.P.Goerz American Optical Co. 

317 EAST 34tli STREET NEW YORK 


KITS OUR SPECIALTY 


Pyrex ^ 4.25 


4" kit 3.00 

6" kit 3,75 

S" kit 6.75 

10^^ kit 10.00 


rouge, pitch or beoawax, and instruotion». 

Money-if^ck guaranlew that 

THESE KITS ARE SECOND TO NONE 
REGARDLESS OF PRICE 

(§mkd for free catalogue) 

M. CHALFIN. UZS Unpfellow Avc, New York. N. Y. 


ACHROMATIC 

NOLID 


OCTILARN 


Precision tmiU, optically and mechanic- 
ally, doublet solid oculars mounted in 
threaded brass cells and latest type steel 
barrels of 1*4"" standard diameter. As 
fine as any ocular ever made rc)?ardlcss 
of price. 

Focal lengths : 1" — 1 '4'" — 2 " — 2J.4"' — 3" 

The Ipj" and arc especially .adapt- 
able to RFTs Lenses are recessed to 
heci) eye at proper distance from lens. 

The 2"' and 3" efl oculars will convert 
reflectors and refractors to RFTs with- 
out further alteration of the telescope. 
See ATM "Advanced — pa^e 633. 

PRICE $3. AO rurh—— All tiv« lit b«au* 
tiful rii«« •l.A.OO. tJn€<indttl<iM«l 10« 
day monoy.liack guafrantea. Callage* 
and Anialatar Avtronomar* A**4»cta- 
Uoo* can get spacial diaaonnt* on 
ifuantlty order*. 

CW.JAMER Box4,BayAld«>,N.Y. 



Itig whoopee with'' 

plgtinhtp or oKceWot Woade hi WllW 

W HILE a 6" diameter is the 

•hte for the beginner* a very mike 
4'^ or S'" siaes and Figure 6 shows i 4 " 
“Baby Grand” made several yews ago by 
J. P. Hansen, FramiR|d><>iEt Mass^ who says 
it ”works great,” and cost “around f 25 ,” Yhc 
stand is from an old drawing board, the pet* 






Figure 5: Mosher, of New York 

be an amateur telescope maker one must be 
able to concoct creations like those just de- 
scribed, Figure 5 is inserted in order to show 
a more typical maiden effort such as those 
who successfully finish instruments of a more 
ambitious kind have themselves begun on. 
This is a b'' reflector made by John J. 
Mosher, 26 Lansdale St., Rochester, N. Y., 
and the parts of the mounting are made up 
of pipe fittings — a reducing T, a short nipple, 
a elbow, another short nip, and other 
standard fittings for the upright. As such 
fittings often have some looseness ^d shake, 
setscrews in tapped holes take this up. No 
blueprints for speciHc telescopes such as this 
are available, each instrument being the 

i. C i . 

creation but the bug gets into his blood 
stream and he discovers he wants a new and 
more ambitious one about as often as his 
wife wants a new hat. Well, it will cost him 
bomething less than he would otherwise 
spend in the same time burning up gas on 
the road, overeating in restaurants, or mak- 




Figure 7: Wibon, of West Virginia 

terns were homemade and the castings were 
made in a local foundry, while others were 
cast in aluminum in the home basement, us- 
ing metal melted in the furnace, the molds 
being of plaster of Paris. Hansen wisely 
mentions that such molds must be thorough- 
ly dried. He says he was over'anxious to get 
the mounting finished, poured the metal into 
olds and “the whole business blew up 



Figure 6: Humeth oi Moiigchtiafllts 


Figure 8 s Wheeler, of So* Carolina 


and attractive appearance and, though it is 
small, it has a much better mounting than 
the average beginner's No. 1 job usually is 
or even needs to be, 

A nother simple telescope — a maiden ef- 
k. fort — is shown in Figure 7, this time 
an 8" but with simpler mounting than the 
previous one. H. C, Wilson, 877 Chester 
Road, Charleston, W. Va., is the maker. 
Tube, galvanized iron with heavy wire rolled 
into the top for stiffening. Mounting,"^"" p|pe 
fftting plus an old tree stump-*-very 
Cost, 127.50. 

S QUARE tubes for telescopes lunotion as 
well as round ones and are muioH easier 
to make. Figure 3 shows how Paul Mowbrgy 




eonvwfd « eyi^efts 
bot Info • liine, «d^g Msontlinga in tbe 
lom ot a snntnngio within iihtcli tibit tiihe« 
whb iti t*' mktatf wm pivoted. There are 
bearings at top and bottom ends of the 
rectantfe (**doftb1e yoke^ is the technical 
term for diis) and tbe whole Is a thoroughly 
efficient and rigid kind of mounting, simple 
to make, easy to take to pieces or erect, in> 
expensive. The world's largest telescope, the 
100" reflector at the Mt. Wilson Observatory, 
is mounted similarly. The large steering 
wheels on the two axes are the maker^s idea, 
being used for turning the tube in declina* 
tion, the astronomer's equivalent of latitude, 
and in right ascension, the equivalent of 
longitude. 

ANOTHER double yoke mounting ap- 
pears in Figure 9, the photograph hav- 
ing been sent in by R. P. Hassler, of 
R.F.D. 1, Lcveme, Minn. The tube is of 
metal and the yoke and frame are made 
of steel channels and an old motor car 
chassis. This is a 19" telescope — ^rather be- 
yond beginner sisc. 

*‘TF paint is applied to galvanized iron or 
I zinc, it will peel off after a time, but 
the following treatment will make it stay 
on,’* according to Lawrence A. Cox, 47 Up- 
per Green East, Mitcham, Surrey, England. 


'T' '' '""‘I 


U. S. Army &. Navy Oovernment Surplus 


Bautch & Lomb Navy Telescopes PrisiaaticRifleSiflitftObicrvers'Scope 

Said t* Im Mit la sitMt of |t$0.00 


An excellent finder, 7 lenses, achromatic tcle- 
s<t)|)e tube, erwtor draw tube and eveplw*e 
draw tube. Excellent for stmtting game. Object 
Lens 2** ; magnifies 3 to 10 imwer ; Exit pupil 
0 2 !;<> 0.09" ; Eye Lens 15/16". Cross Hairs. 
Angfila/ field 3*30' to 20^• Erect $1030 


Image. AH bronze. 


| 4 ,, 

If/'" 


Navy Light- 
weight 

Mile Pertable 
Searchlight 


Cast aluminum A 
bronze bousing 
romplale with rar- 
rjrlnx ease Mangin 
type parabolic glass 
reflector. Made by 
G E and Nat'i 
^ XlUy. 5 Inch dlam- 
V( eter Oomplcte with 
'i G or 12 volt lamp 


Made by Warner A Hwasey. 6 power. Consists of 
athromatic ocular A objective lens. caJlUrate<l reticule 
with Cross Hairs, 2 highly polished prisms flrmly set 
ill solid cast bronae frame with soft rubber eye-cup. 
Mloromater adjustments tor yardage and windage. tTsed 
on Krag, Enfleld, Savage, Springfield, etc Coinplete 
oith mount and oak leather rase (not shown). AW, SO 
Raflular Frlaa 188.00 Naw 


New U. S. Navy Altimeters 

(Can be used as Barometers) 

Manufactured by Tay- 
lor Instrument fk»m- 
paiiy. Original cost 
$70.00. Range 0-~80. 000 
ft. Compenaated. Di- 
ameter, 3% In. face — 
Overall 4% in. 

Limited amount^S*®® 



NEW PARABOLIC SEARCHLIGHT MIRRORS 


KOrAL 
LENGTH 
10 In. 
12M! In. 
14^1^ In. 


GI.A88 

THICKNESS 

Jifl In. 
yw In. 
Vio In. 


Mirrors were made for the T. 8. Army A Navy by Bauach & Lonib and Parsons of 
England. Perfectly ground and highly polished to a very accurate parabolic surface. 
Heavily silver plated and coated with a moisture and heat resisting paint. 


60 Inch Parabolic Metal Searchlights 

2,5 6/10 In. focal length. 13 In. dla. opening In centre. Made for T 8. Army A Navy by General 
Electric Company and others. Reinforced non-ferrous reflector heavily silver plated. Price CRII 

See also our former advertisements In previous issues tor other items. * 

MANHATTAN ELECTRiai BARGAIN HOUSE, INC., Dept. S. S., 105 Fulton Street, New York City 


Figure 9t Hmitr, of Minnesota 

“Add Vj oz. dilute Bulfuric acid to one pint 
of saturated solution of copper sulfate. If this 
solution is swabbed on to the metal liber- 
ally, it will immediately blacken the sur- 
face. It should not be wiped off but al- 
lowed to dry on, and the surface then given 
a coat of gold size. Afterward it can be 
dead-blacked or painted otherwise as nec- 
essary.” 

W HEN well-meaning friends insist on 
labeling you, even in public print, an 
“astronomer,*' often to your embarrassment, 
or where they do not realize what a real 
astronomer is and what on amateur astron- 
omer isn't, the following quotation taken 
from an account of the life of the late Am- 
brose Swasey, the famous professional tele- 
scope builder, by Prof, J. J, Nassau and 
published in the Journal of Applied Physics 
(New York) might be read to them: **Whcn 
once Mr. W. H, Crocker of San Francisco 
remarked, 'Why, Mr. Swasey, you are an 
estronomer/ he replied, *Whea I was a boy, 
tny lather kept a great number of ^eep 
and when working around the, bam and 
•keep, seme of the wool rubbed 
OB on me, ihei didn't make a sheep of 


Keep in Touch With the 
Latest Astronomical Events 

Send IGc for a sample copy of 

★ THE MONTHLY A 
STAR FINDER ^ 

Yearly SulMeriglltn $1.00 

aOCKEFCLLER CENTER OBSERVATION ROOFS 
80 Roekefeiter Plaza New York. N. Y. 




For 119 Years 
KERN Drawing 
Instruments & Sets 

400 combinations 
from $2 to $260. 
DeiH'ndable. Swiss 
made. Write to 

KERN CO. 

ISO Liberty 8L. N.Y.C, 


ATEMSCO OCULARS 

Approved and used from coast to coast for the third year. Fibre Lena 
cells — Brass mounted — diameter V/^ inches. 

RAMSDEN TYPE— — 1"— — efl oculars ) ni 

SOLID OCULAR— " cfl S 1 

FREE mth every order amouniing to $3.(10 or more 
Ah ATEMSCO single lens terrestrial ocular 

Amateur Telescope Makers Supply Co. 

Box 213, Flushing, N. Y. 


Fluorescence Outfit S2#50 Complete 

Ultra Vtolat Anmn with aluminum finished reflector on lamp of modern 
**S?i*if I frfted base, 11 Inch flexible arm with standard turn-button 8ot*ket 

approved wrd and plug. Finished in antluue bronse. Outfit Is complete 
with Jtlsse sample and full Instructions. Weight packed 5 Ibe. 

Plugs Into any 110-120 volt A.C. or D.C. circuit. p*'-™ » 

aSS.n.'^vJ *'^‘*.** J?®*" »?"■«**«• Expiet* Collect. No 

BtzjupL Na C.O.D. ilQparata inatructiw end infarmattve feldtr about U, V. for IGc. 


84 Weal Rraavlway 


RARKY ROSS 

Setoafige mtut JtMh^rmiQry Agpmmtuo 


Now York, N. r. 
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Writ# for , 
im Bvinnsd*' 
•nd Clto r*te> 


diractonr Mid 
Boot^Mid-Mo* 
tor Ooloetor. 


ftRtures incTuding 
famed Hooded Power 
— Evinrude Co-Pilot 
—Underwater Silenc- 
ing. Starts instantly! 
— spins into action 
with a flick of the 
starting cord. Costs 
less chan 3^ an hour to 
operate. Send for catalog ! 
ILTO ML on// $37.30 

Blto PAIi (built byUvln- 
ru<le) wel«lw only 14 
pounds, and drh os boats 
at twlow the iwood of 
oars. Blto ACK $47.60 
— tUo htiHky Jiandl 
twin, only $fl7 . 60. Eacl» 
an outNtandlnj; valutM 
Address EViKllunil 
MOTORS, r,477 N. 
27th Ht. Mlluaukc(‘ 
F. 0. B. f«€ton 


EVINRUDE OUTBOARD /V\OTOR5 


Independent and Unbiased 

INSURANCE SURVEYS 
AND ANALYSES 

Unaffiliated and confidential 
audits of entile set-ups, as- 
suring covet age needed at 
lowest cost, by a business and 
engineering .synopsis. 

L. S. Treadwell & Co., inc. 

INSURANCE ENGINEERS 
fie JOHN STREET NEW YORK 



Write ‘SPEAK* Read 

ANOTHER LANGUAGE 

Give yourself the most precious gift 
of all— a NEW LANSUAGE-^r 
endow a dear one with the ability 
to speak, read and understand 

FRENCH • GERMAN 
ITALIAN • SPANISH 

or any of the 23 languages offered by 
the Linguaphone Institute. 

The quick, easy way to acquire native 
accent and perfect fluency at home 
under the greatest language masters. 
Linguaphone Courses are used by Amer- 
ica's foremost actors, singers, writers, 
teachers and thousands of the public. 

Send for FREE Booklet 

LINGUAPHONE INSTITUTE 
20 Rocitofolfof Cofitf New York City 


CURRENT BULLETIN BRIEFS 

(BuUttins listed as being obtainable through Scientific American can be supplied onlf by mail) 


Death Begins at Forty is a pictoriallzed 
record of the automobile accident prob- 
lem in the United States during 1937. A 
number of interesting charts and diagrams 
show graphically what may happen to you 
if you are not “a safe driver.** The Travelers 
Insurance Company, Hartjord, Connecticut. 
—Gratis, 


Hastelloy — Hich-Strencth Alloys for 
Corrosion Resistance is a 36-page 
booklet that presents complete information 
on four alloys which have been developed 
to withstand certain severe conditions of 
chemical corrosion. Complete details are 
given regarding chemical and physical prop- 
erties, available forms, methods of fabrica- 
tion, and typical successful applications. 
ITrite for Bulletin 538A to Scientific Ameri- 
can, 24 ITest 40th Street, New York . — 3 
cents. 


Petroleum Facts and Figures, Fifth FMi- 
tion, 1937, contains about 250 pages and 
is the first to be published by the petroleum 
industry trade association since 1931. Effort 
has been made to incorporate all pertinent 
data available regarding the industry, and 
much of the statistical data is presented 
in pictorial graphs and charts. The subject 
matter covers utilization, production, trans- 
formation of raw materials, transportation, 
markets and prices, and so on, covering 
the entire field of petroleum products. All 
information published in the first four edi- 
tions is included in this one volume, with 
all data modernized. American Petroleum 
Institute, 50 (Pest 50th Street, New York 
City. — 75 cents. 


Koppers Specifications is a booklet of par- 
ticular interest to architects and en- 
gineers. It gives data regarding standard 
roofing specifications, including spray pond 
roofs which permit the re-use of water in 
air-conditioning systems and water-cooled 
roofs to insulate the upper floors of build- 
ings. (Trite for Bulletin 538B to Scientific 
American, 24 (Pest 40th Street, New York 
City . — 3 cents. 


The Worker in General Motors, by 
Alfred P. Sloan, Jr., tells the story of 
employment in General Motors plants, par- 
ticularly as concerns wages, hours of em- 
ployment per year, and living conditions 
available. General Motors Corporation, De^ 
troit, Michigan, — Gratis, 


Savings and American Progress is a dis- 
cussion of the relation of wealth-creating 
enterprises to employment and the Ameri- 
can standard of living. Illustrated with a 
series of simplified charts. (Prite for Bulletin 
538C to Scientific American, 24 (Pest 40th 
Street, New York City, — 3 cents. 


American Planning and Civic Annual is 
a 404-page book, stiff covers, presenting 
the best thoughts of specialists in civic 
planning and giving accounts of recent 
events which have taken piece in the broad 


field of national, state, and community park 
and building programs. The price of the 
volume includes membership in the Amer- 
ican Planning and Civic Association. Illus- 
trated with a number of photographs. 
American Planning and Civic Association, 
901 Union Trust Building, P^ashington, 
D. C.—$3.00. 


Explosives for Field Clearing gives a de- 
scription of practical methods of blasting 
stumps and boulders. The proper methods 
for placing the explosive charges for dif- 
ferent types of stumps and boulders are de- 
scribed and illustrated with diagrams. In- 
structions are given for the protection of 
buildings. IPritc for Bulletin 5381) to Sci- 
entific American, 24 (Pest 40th Street, New 
York City. — 3 cents. 


Vivid Portraits gives complete and specific 
directions for taking portraits with or- 
dinary cameras. It tells how to avoid stereo- 
typed treatment. American Photographic 
Publishing Co,, 428 Newbury Street, Boston, 
Massachusetts. — 50 cents. 


Aik Conditioning, Refri(,ekation, Heating 
is a compact catalogue describing equip- 
ment for these purposes in the home as well 
as in offices and industrial plants. Descriptive 
and dimensional data are included. — (Trite 
for Bulletin 538 E to Scientific American, 
24 (P est 40th Street, New York City. — 3 
cents. 


Boat and Motor Selector is a cardboard 
“slide rule” which tells at a glance just 
exactly what types of outlioard motors can 
he used on certain types of boats. Evinrude 
Motors, Milwaukee, Wisconsin. — Gratis. 


An Experimental Study of the Problem 
OF Mitogenetic Radiation, by Alexan- 
der Hollaender and Walter D, Claus, is the 
detailed account of careful, two-year experi- 
ments which seem to demonstrate that the 
famous Gurwitsch rays, often called “onion 
rays,*’ concerning which as many as 600 
scientific papers have been published, never 
existed! National Research Council of the 
National Academy of Sciences, Washing- 
ton, B, C.-~—$l .00. 


Bulletin of the Texas Archeological 
and Paleontological Society, Volume 
9v is a 244-page, illustrated annual contain- 
ing a dozen papers describing archeological 
research in the western states. Dr, Otto 0, 
W atts, Hardin-Simmons Building^ Abilene, 
Texas, — $3j00. 


Industrial Advantages of a Paterson 
Location is a survey of basic conditions 
in that New Jersey industrial center. It cov- 
ers briefly the convenience of Paterson to 
markets, its proximity to auxiliary indus- 
tries, transportation available, fuel and pow- 
er costs, water supply, labor supply^ and 
so on. The indmtHal Commission, Paterson, 
New Jersey.— 
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LEGAL fflGH-UGHTS 

Patent, Trade Mark, and Related Legal Proceedings That 
May Have a Direct Effect on Your Business 

By ORSON D. MUNN, Uu.B., LL.B., Sg.D. 

New York Bar 
Editor, Scientific American 


Light but Strong 

A RATHER important patent for an in- 
side frosted electric light bulb was re- 
cently held to be valid and infringed, by 
I he Circuit Court of Appeals for the Second 
Circuit. The patent, numbered 1,687,510, re- 
lates to an electric light bulb in which the 
interior surface is frosted in such a man- 
nej that the bulb is strong enough for com- 
mercial purposes. The Court found that 
many attempts had been made to provide 
inside frosted electric light bulbs prior to 
the patent in suit. Bulbs frosted in this 
manner, however, were so fragile that they 
would break when subjecled to ordinary 
usage. 

The inner surface of an electric light 
bulb is ordinarily frosted by subjecting it 
to a sand blast or to an acid etching bath. 
This results in a multitude of tiny pits or 
depressions in the surface of the glass. 
The inventor of the patent in suit discov- 
ered that it was the sharpness of the pits 
and depressions that was responsible for the 
weakness of the bulbs. He found that if he 
subjected the frosted surface to an additional 
weak acid bath for a short period of time 
the sharp angular pits and depressions were 
converted into rounded crevices and the 
“trength of the bulb was greatly increased. 
As a result of this invention, inside frosted 
idectric light bulbs became practical and 
went into extensive commercial use. 

Prior to the patent in suit, focusing screens 
for cameras had been treated in a similar 
manner to obtain certain optical effects. No 
one appreciated, however, that the strength 
of an inside coated electric light bulb could 
be increased in this simple but effective 
manner. The Court accordingly came to the 
conclusion that the solution of the problem 
in this manner amounted to invention, and 
it sustained the validity of the patent. With 
regard to the apparent simplicity of the in- 
vention the Court stated : 

“Like all problems when solved, it may be 
argued to be simple, but where, as here, it 
appears that the accomplishment had eluded 
the search of those interested in finding its 
solution until this inventor’s contribution, 
he should l)e accorded the fruits of a patent 
for his accomplishment,” 


Reversal 

O N this page of the April, 1938, issue of 
Scientific American under the head- 
ing “Price Cutting,” we discussed a rather 
important suit decided by the New York 
State Supreme Court regarding the so-called 
Fair Trade Act. 

Tha Fair Trade Act permits a producer or 
distributor to fix by contract the resale price 


at which merchandise bearing his trade 
mark name or brand may be sold. The Act 
also provides that knowingly selling mer- 
chandise below the price fixed in the con- 
tract constitutes unfair competition. Similar 
Acts have been passed by many of the States 
and an Act providing for contracts in inter- 
state commerce has been passed by Con- 
gress. 

in the case decided by the New York State 
Supreme Court a retailer sought to take ad- 
vantage of the provisions of the Art and 
brought suit against a competitor for selling 
merchandise below the price fixed by the 
manufacturer or distributor. The Supreme 
Court decided that the Act provided for ver- 
tical, as distiijguished from horizontal, price 
maintenance and held that a suit for unfair 
competition under the Act could only be 
brought by the distributor or manufacturer. 

An appeal was taken by the retailer to the 
Appellate Division of the Supreme Court 
and the decision of the lower court has now 
been reversed. I'he Appellate Division points 
out that the statute provides that an action 
for unfair competition may be brought “at 
the suit of any person damaged thereby.” 
The court then concludes that the retailer 
was damaged by the price cutting of his 
competitor and accordingly under the ex- 
press wording of the statute was entitled to 
maintain the suit. 

In all probability an appeal will be taken 
to the Court of Appeals of the State of New 
York and the question of who may maintain 
a suit for unfair competition under the Fair 
Trade Act in New York State will not be 
definitely decided until the decision of the 
Court of Appeals is handed down. 


Incubation 

T he Circuit Court of Appeals for the 6th 
Circuit has recently decided a suit of 
more than ordinary importance involving a 
patent for the method of incubating eggs. 
The Court held that the sale of an incubator 
capable of being used in accordance with 
the patented method, coupled with the dis- 
tribution of catalogs and advertising matter 
teaching the use of the incubator in accord- 
ance with the patented method, constituted 
contributory patent infringement. 

The patent in suit taught the method of 
incubating eggs whereby the eggs are main- 
tained at a constant temperature throughout 
the incubating and hatching period. During 
the incubating period the air surrounding 
the eggs is maintained at a relatively low 
humidity while during the hatching period 
the air is maintained at a relatively high 
humidity. 

The defendant sold an incubator which 


was capable of being operated in the mapner 
itescribed and claimed in the patent, and 
distributed catalogs to its customers describ- 
ing the patented process. The Court found 
that this action on the part of the defendant 
constituted contributory infringement and 
enjoined the sale of any incubators “capable 
of being used to practise the patented meth- 
od and directly or indirectly represented as 
being capable of such use.” 

This case is of importance liecause, even 
though the patent in suit related only to the 
method of incubation, the Court enjoined 
the sale of the incubator per se. Another in- 
teresting point was involved in this rase. 
One of the defenses was that the method 
had been in public use more than two years 
pirior to the application date for the patent 
and that therelfore the patent was invalid. 
The Court found that whatever public use 
there was took place in Canada and accord- 
ingly rejected this defense because the de- 
fense of prior public use must be based 
upon use in the United States. 


Valid 

I T is well established that in a suit for 
patent infringement brought by the pur- 
chaser of a patent against the seller of the 
patent, the seller cannot defend the suit on 
the grounds that the patent is invalid. The 
reason for this rule is to be found in equity 
and good conscience. Certainly a person 
who induces another person to purchase a 
patent should not be permitted later to assert 
that what he sold the second person was 
actually of no value. 

In a recent suit for patent infringement 
decided by the Circuit Court of Appeals for 
the Ninth Circuit, one of the patents in suit 
had been sold by the defendant to the plain- 
tiff, and as to this patent the Court stated: 

“As to patent 1,511,699 it is clear that ap- 
pellant by his assignment to appellee is 
estopped to deny the validity of the patent.” 

The defendant argued that this rule was 
not applicable to the present case, on the 
rather interesting theory that he actually did 
not have any interest in the patent at the 
time that he purported to sell it to the 
plaintiff. The Court correctly overruled this 
contention, however, and pointed out that 
the defendant agreed to assign, and purport- 
ed to assign, whatever title he had to the 
patent and that this action gave rise to an 
e8topi)el to deny the patent’s validity. 


Diaper Doll 

T he popular dolls, which have been 
sold extensively throughout the country, 
which wear diapers, drink from bottles, and 
simulate some of the normal biological func- 
tions of a baby, have recently been involved 
in a suit for unfair competition. The plain- 
tiff in the suit sold his doll under the name 
“Q-T Baby Doll,” and its carton bore the 
following legend: “Drinks its bottle, wets 
its diaper.” 

The defendant sold its doll under the 
name “Beauty Doll Baby,” and the Court 
found that it sold its doll in a carton similar 
to the plaintiff’s, and that the carton bore 
a similar legend. The Court concluded that 
the defendant’s conduct constituted unfair 
competition, pointing out that the name 
“Beauty” was similar in sound to “Q-T”, 
and that the use of the same legend and 
style of package was likely to cause con- 
fusion. 


Books SELECTED BY THE EDITORS 


THROUGH SCIENCE TO PHILOSOPHY 

By Herbert Dingle ^ Asst. Prof. Astrophysics, 
Imtperial College of Science and Technology 

AN outstanding book by a noted astro- 
XjL physicist, who is equally noted for his 
incursions into the philosopliy of science, 
and especially for his attacks on what he 
calls the “paralysis of the reason with in- 
toxication of the fancy” of men such as 
Eddington, Milne, and Dirac, because of 
their tendency to arrive at irrational con- 
clusions as a result of starting with con- 
venient assumptions not based on actual 
observation or experiment. In this work he 
is also critical of Jeans. *T am frequently 
amazed,” he writes, “at the easy assurance 
with which writers speak of the latest grop- 
ings of physics as though they were eternal 
verities.” The average reader of the present 
book on science and common sense, the 
scientific method, time, causality, indeter- 
minacy, free will, and current philosophies, 
will not find it light going, since it is “deep 
stuff.” (363 pages, SM. by 9 inches, 18 illus- 
trations.) — $5.20 postpaid. — A. G. /. 


THE MODERN CONJURER 
By C, Lang Neil 

A ll phases of modem magic are treated 
^ in the pages of this book, from the 
simple manipulation of cards through card 
tricks, tricks with coins, billiard balls, hand- 
kerchiefs, and so on, to parlor tricks and 
puzzles requiring no particular skill. The 
first chapters are devoted to the mannerisms 
and gestures of the performer, his cloth- 
ing as it can best be adapted to his work 
of trickery, his wand, and the conjuring 
tables that are of such great assistance in 
modem magic. (386 pages, SVs by 8 Vi, pro- 
fusely illustrated with photographs.) — $2.15 
postpaid. — A. P. P. 


BRITTANY PATROL 
By H. fPickliffe Rose 

T his is the sort of story which verifies 
the threadbare old saying that truth is 
stranger than fiction. It is an intimate ac- 
count of the operations of the so-called 
“Suicide Fleet” which patrolled the waters 
of the coast of France to guard against sub- 
marines during the World War. (367 pages, 
6 by 8% inches, 43 photographic plates.) — 
$3.70 postpaid. — F, D. M. 


THE ART AND SCIENCE OF MARRIAGE 

By Esther B. Tietz, M.D., Ph.D. and Charles 
K. Weichert, Ph.D. 

T he two authors are, resperJtively, resi- 
dent physician at Longview State Hos- 
pital in Cincinnati and Associate Professor 
of Zoology at the University of Cincinnati, 
and the book has an Introduction by Dr. 
Morris Fiehbein, Editor of the Jaurnd of 
the American Medical Association. Dr. Fiah- 
bein states that, white there have )»een nu- 
merous books on the same general subject 
written by psychologists, ministers^ sexolo- 


gists, and others, there has usually been over- 
emphasis on some one aspect of it; the 
present authors* presentation is well bal- 
anced. Eighty percent of the text describes 
the body and its functions, including the re- 
productive system. The 2® percent by Dr. 
Tietz covers courtship and marriage and is 
so to the point and so practical that it could 
hardly be more so, since it does not mince 
even a word. Recommended, not to children 
or easily shockable elders, but to engaged 
couples. (269 pages, 8% by inches, un- 
illustrated.) — $2.65 postpaid. — A. G. /. 


MANAGING YOURSELF 
By Milton Wright 

B ootstrap book. Read u, do what 

it tells you and you will have succeeded 
in elevating yourself by your own bootstraps 
into a better personality — more able, more 
likable, therefore more successful. How to 
concentrate, strengthening your memory, also 
diagnosing that tired feeling and finding 
mental energy, organizing yburself, using 
your imagination, establishing confidence, 
acquiring physical fitness, learning to think 
straight, and, finally, managing other people 
— this is its scope. It is most readable, in- 
tensely human, practical, and applicable in 
our battles with everyday life to most of us 
who aren*t entirely hopeless. It is suitable 
for self-analysis, is not just another inspira- 
tional book full of sweet sentiments, and 
ought to help almost anyone to improve him- 
self. (319 pages, 5Mi by 8 inches, unillus- 
trated.) — $2.65 postpaid. — A. G, 1. 


CHEMISTRY, MATTER AND LIFE 
By Stephen Miall and Lawrence Mackenzie 
Miall 

“T^TE have tried to describe in language 
W that any educated person can under- 
stand some of the main principles of chemis- 
try, the nature of matter, and some of the 
chemical changes that take place in living 
plants and animals,” say the authors. The 
result is a very condensed summary — one to 
be suggested to those who are reviewing 
facts already studied. (292 pages, 7V^ by 5 
inches, 8 illustrations.) — $2.50 postpaid. — 
B. M. N. 

MOTION PICTURES IN EDUCATION 

By Edgar Dale, Fannie W. Dunn, Charles F, 
Hoban, Jr., Etta Schneider 

T eachers and administrators in vari- 
ous branches of education will find here 
a summary of the literature which has 
grown up around the motion picture as an 
aid in education. Such a background will 
assist these workers to evaluate what has 
been done in this field and to proceed to 
plan what can be done in tlie future with 
this modem educational medium. The book 
is divided into six parts: The Administra- 
tion of Visual Aids; Teaching with the 
Motion Picture and other Visual Aids; Se- 


lecting Instructional Materials; Film Pro- 
duction in Schools; Experimenul Research 
in Instructional Films; Teacher Prepara- 
tion in Visual Education. (472 pages, 6 
by 9 inches, unillusiraled.) — $2.70 post- 
paid.---4. P. P. 

DICTIONARY AND MANUAL 
OF FIREWORKS 

By George W. W eingart 

S EVERAL years ago we had occasion 10 
dig up a book on pyrotechnics for one 
of our readers and discovered at that time 
that they are scarcer than the proverbial 
hen’s teeth. Tliis little volume seems to be 
the first discussion of the subject which has 
been published in many years. It is useful 
primarily to those who have charge of fire- 
works displays at fairs, celebrations, and the 
like, for it gives instructions in the safe 
and most effective use of explosive types of 
fireworks, flames, and Hares. There are also 
included quite a number of formulas for 
making colored flares, fusees, torches, and 
some other of the less dangerous display fire- 
works. An explanation of many of the chem- 
icals used leads off the book and information 
is given as to where they may be obtained 
and the approximate price. This is a small 
volume, but is packed with information. 
(170 pages, 6 by 9 inches, illustrated with 
many drawings and several colored plates.) 
— $3.15 postpaid. — F. U. M. 

RETROSPECT 
By T. A. Rickard 

T he autobiography of a noted mining 
engineer and editor of mining journals 
of first rank. Replete with incident and colot, 
travel and the romance that go with it. In- 
spiration for the youthful reader to go and 
do likewise — that is, to succeed — and for 
the older who read vicariously. Of vast inter- 
est to mining men. (402 pages, 6 by 9 inches, 
4 illustrations,)— $3.15 postpaid.— /I. G. /. 

OFF WITH THEIR HEADS 
By Victor Wolfgang Von Hagen 

A NARRATIVE of adventure among the 
head-hunters of the Upper Amazon. 
Woven in with the account are many anthro- 
pological sidelights on the food, dress, hous* 
ing, superstitions, and customs of these 
people. (220 pages, 5Va by 8 Vi inches, 15 il- 
lustrations, map.)— -$3.20 postpaid.— C. /. 

THE MODEL RAILROADER, 

VOLUME FOUR 

Edited by A. C. Kalmbach 

A S in years past, this volume comprises 
L the complete series of issues of the 
magazine which is published for that large 
group of fans who delight in the intricaoies 
of model trains and railroads. It is an at- 
tractive collection of data on the construe* 
tion of locomotives and all the $eneral 
equipment for model railroads. It is weU 
illustrated witlh iiictiures and diagrsiiM and 
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in ill ^ pttti iM eqifipumt tbit iB«y 
be (480 piges, 18% by 7 i«che».) 

>^13^ pOitpaid^-^F, D. M* 

TELEVISION CYCLOPEDIA 

By Alfred T. Witts, AMJ£,E. 

D evelopment of the television an 

haa brought with it a nomenclature 
peculiar to itaelf. In this volume the author 
lists those words and phrases, an under- 
standing of which is necessary to an under- 
standing of television in all its ramifications. 
An attempt has been made to provide con- 
cise knowledge, as distinct from mere defini- 
lions of words and phrases, and the attempt 
has been admirably successful. (152 pages, 
6 by 9 inches, illustrated with drawings.) — 
$2.40 postpaid. — A. P. P, 

SCIENTIFIC METHOD 
By F. W, WesUtway 

A MO.ST comprehensive thick chunk of 
a volume Is this one — with a content 
affording prolonged and serious study. This 
omnibus of the scientific method is for those 
who wish to learn to think straight— the 
true '^scientific method'* we hear so much 
about and something that is most difficult 
to hold fast to even if the desire is present. 
Words and their elusiveness, the function 
.')f logic, induction, general principles of in- 
vestigation, observation and experiment, the 
analysis of phenomena, hypothesis, proba- 
bility, error — these are the subject matter of 
some of the chapters. Numerous others ex- 
plain the systems of thinking of most of the 
great philosophers; still others quote long 
examples of good scientific thinking by 
great scientists and thinkers of the past and 
present. The author has a special flair for 
making difficult things as clear as possible. 
The serious “graduate” from this book will 
rightly feel that he has “been to college” 
and had his thinking processes melted down 
and recast. (588 pages, 5 by 8 inches, 35 
illustrations.)— $3.95 postpaid,—/!. 6, /. 

OUR RHEUMATISM 

By Oscar Parkes, MM., ChM. 

A SIMPLE and easily understood expla- 
nation of rheumatism and its allied con- 
ditions, written by a British author and 
physician who has himself been rheumatic. 

It also includes descriptions of some of the 
newer methods of treatment, such as the 
ultra-short wave, octazone gas and the trac- 
tion couch. (106 pages, 5% by 9 inches, 14 
illustrations.) --42.00 postpaid.—^. 0. /. 


^Chwalbesdi^ gnd ibe nne ^fideh was inda* 
pendently invented about the same time by 
Alfred E. Beach, one-time editor of Scien- 
tific American. Details of the construction 
of many important tunnels and, later, sub- 
ways in this country and abroad make of 
this not only an interesting volume, but one 
which has great value as a reference. Some 
details of the Moscow subway are also given, 
as well as a concluding chapter entitled 
“Unfinished Business,” which gives the his- 
tory of the attempts to devise a satisfactory 
plan of tunneling under the English Chan- 
nel. (24^. pages, 6% by 9% inches, illus- 
trated. ) —$2.95 postpaid.—/’. D. M. 

EXPERIMENTAL RADIO 
By R. R. Ramsey 

T hose who are experimentally inclined 
and who like to demonstrate for their 
own satisfaction the various phenomena of 
radio reception will find in this, the fourth 
edition of an old standby, modem data that 
will enable them to experiment to their 
heart’s content. The majority of the experi- 
ments are so arranged that they can be con- 
ducted with the standard types of current 
supplies available today, rather than with 
the battery set-ups so common in the ex- 
periments of earlier days in radio. The book 
covers all phases of radio and includes de- 
scriptions of experiments in television and 
wired wireless. (196 pages, 6 by 9 inches, 
diagrams. )--|2.90 postpaid.—/!. P. P. 

AIR CONDITIONING IN SUMMER 
AND WINTER 

By Richard E, Holmes 

M any books on air conditioning have 
been published in recent years and 
each new one has seemed to be an improve- 
ment over the preceding one. At any rale, 
this particular volume is more complete 
than any we have seen recently, giving, 
as it does, a careful explanation of the 
fundamental principle underlying all air- 
conditioning systems, and carrying through 
discussions of requirements for comfort, the 
different kinds of systems, the air-condition- 
ing load in summer and winter, heaters, 
humidifiers, refrigerants and refrigerant 
tables, and many other pertinent phases of 
the subject. In a sense it may be considered 
rather technical, as it has considerable math- 
ematics, tables, and technical diagrams; it 
is the sort of book that either the graduate 
engineer or the student would find invalu- 
able as a source of information and refer- 
ence. (2% pages, 6 by 9 inches, illustrat- 
ed.) — $3.20 postpaid. — M. 


THE STORY OF TUNNELS 
By Archibald Black 

A BRIEF aurvey of ancient tunneling 
methods carries this volume quickly 
into the development of the “shield” meth- 
od of tunneling, in such wide use today. 
It discusses the first “shield” of Barlow and 


Fer gaie by 

Scientific amebican 

24 W««t iOtk Street 
Pllew York City 


Astronomy 
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Her«*|8 almost a complete elementary course 
In Aatronomy^ packed In an easily read book- 
let. Contains just the right Information busy 
people want on this subject. No theory. Non- 
teehnlcal. You can know the facts regarding 
the stars, oonstellatlous, planets, etc. Their 
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Zero To Eighty 


by Dr, E. F. Northrup 

Explaining the inventions and reflec- 
tions of one of the foremost technical 
minds of our time. A Hcicntific intro- 
duction into the possibility of inter- 
planetary and future air travel by 
means of the clccttic gun, augmented 
for those with a sctcniiflc background 
by a Technical Supplement, which 
leaves the body of the book unen- 
cumbered for the lay reader. 

Illustrated, Cloth, yi.OO 
THE SCIENTIFIC PUBLISHING CO. 

44 Park Place, Princeton, N. I, 
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Man Can Now 
Talk With God 

Says Noted Psychologist 

'‘A new and revolutionary religious 
teaching based entirely on the misunder- 
stood sayings of the Galilean Carpenter, 
and designed to show how we may find, 
understand and use the same identical 
power which Jesus used in performing His 
so-called Miracles,” is attracting world- 
wide attention to its founder, Dr. Frank B. 
Robinson, noted Psychologist, author and 
lecturer. 

• psychiaiia/’ this new psychological! religion, 
believes ami te.iches tli.it it is today possible for 
every normal human being, understanding spn- 
itual law as Christ understood it, “to duplicate ; 
every work that the Carpenter of Galilee e\er i 
— it bclie\es and teaches that when He ‘^aid, 
“the things that I do shall yc do also” He meant 
what He .said and meant it literally to all man- i 
kind, through all the ages. 

Dr. Robinson has prepared a 6000 word 
treatise on “Psychiana/' in which he tells about 
his long search for the Truth, how he finally | 
came to the full realization of an Unseen Power I 
or force “so dynamic in itself that all other 
power.s and forces fade into insignificance be- 
jiide it" — how he learned to commune directly 
with the Living God, using this migluy, Tie\ei- 
failing power to demonstrate health, haI)pine^s 
and financial .success, and how any norm d 
being may find and use it as Jesus did. He is 
now offering this treatise free to every reader 
of this magazine who writes him. 

If you w'ant to read this “highly interesting, 
revolutionary and fascinating story of the dis- j 
covery of a great Truth. “ just send your name 
and address to Dr. Frank B. Robinson, 703 5tli 
Street, Moscow, Idaho. It will be sent free and 
postpaid without cost or obligation. Write the 
Doctor today — Copyright, 1935. Dr. Frank B. 
Robinsrm, 
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50 Years Ago in . . . 



(Condensed From Issues of June, 18fi8) 


SAFETY — “A block signal Bysiem, so arranged that a train entering 
a section of track will set a signal at the end of the section toward 
which it is moving to ‘danger,’ and set to ‘safety’ a similar signal 
by the same movement, on the section it is leaving, has been patented 
by Mr. George W. Peterson.” 

lick — “T he great telescope of the Lick Observatory was mounted 
in the south dome on Mt. 

Hamilton in the early part of 
the present year, and is now 
. . , practically completed. . . • 

The pier of the telescope is a 
rectangular cast iron column 
weighing 20 tons, built up of 
four sections rigidly bolted to- 
gether. . , . The lower section, 
which at the floor level is 9 
by 5 feet, expands into a broad 
base, 16 feet long and 10 feet 
wide, resting upon the solid 
masonry foundation which 
forms the tomb of James Lick. 

. . . On top of the pier is a 
balcony, surrounding the mas- 
sive head piece which forms 
the support for the polar axis, 
a Andy finished shaft of steel, 

12 inches in diameter and 10 
feet long, weighing 2,800 lbs. 

It is pierced centrally by a 
6-inch hole, through which 
passes a shaft for communi- 
cating the motions in declina- 
tion to the telescope from the 
balcony.” 

NIAGARA — “There have been 
bO many false alarms about utilizing the wasted water power of 
Niagara Falls that one hesitates to accept rumors of new propo- 
sitions as likely to be carried out. The latest one which appears to 
have any backing, though not altogether an original idea, is to tap 
the Niagara River at some distance above the falls by means of a 
tunnel driven along the side of the river. Tlie water would be dis- 
tributed by means of lateral underground conduits to turbines 
placed on the bank below the falls.” 

CRIME — “Photography is gaining prominence in the criminal 
courts. With its help a Berlin merchant was lately convicted of 
crooked ways in keeping his accounts. The slightest differences in 
color and shade of inks are made manifest in the photographic copy. 
Blue inks appear nearly white; brown inks, on the contrary, almost 
black. A contemporary states that the books of the accused were 
submitted to a photographer, who look off the pages concerned and 
brought into court the moat undoubted ocular proofs of the ille- 
gitimate after-entry of some of the accounts. A subsequent chemical 
test substantiated this evidence.” 

PSYCHOLOGY — “Too many men make their hoys feel that they 
are of little or no account while they arc boys. Lay a responsibility 
on a boy, and he will meet it in a manful spirit. On no account 
ignore their disposition to investigate. Help them to understand 
things. Encourage them to understand what they are about. We are 
too apt to treat a boy’s seeking after knowledge as mere idle 
curiosity.” 


AIR CONDITIONING — “An apparatus has been introduced in the 
Standard Theater, of this city, which in a very simple way is de- 
signed to solve the problem of securing a cool auditorium in sum- 
mer. A fan is placed in the basement which draws air from outside 
the building and delivers it through the furnace pipe's and registers 
to various parts of the auditorium. The air before it reaches the 
fan is drawn over ice arranged on shelves. This cools it so that a 
temperature of 70 degrees is easily attainable. 
... For a single evening’s work about ten 
tons of ice are expended.” 

TORPEDO BOAT — “Torpedo gunboats and 
torpedo cruisers are the order of the day 
everywhere. It is now a long time since our 
naval authorities first came to the conclusion 
that, though we must be possessed of some 
big ships with heavy armament, both offensive 
and defensive, at the same time a large num- 
ber of smaller light and swift craft were 
absolutely indispensable. Not a few critics of 
distinction have again and again urged that 
the larger vessels were too cosily, and that a 
million sterling spent on one of these might 
be much more advantageously laid out on 
several second or third rale vessels of greater 
speed. Swiftness is everything as regards tor- 
pedo warfare.” 

LIGHT — “The electric light is getting to play 
an important part in medical investigations. 
With a little ‘pea light’ attached to the end of 
a slender rod, Sir Morell Mackenzie examines 
the throat of the German Emperor. The little 
battery that supplies the electricity hangs 
around the surgeon’s neck.” 

FIRE — “The Chemist and Druggist (London) 
records the fact that show bottles in the windows of a chemist shop, 
just opened at 16 High Street, acted as burning glasses and set fire 
to the store.” 

I^HONOGRAPH— “According to the New York Herald, Thomas 
A. Edison, the inventor, has been interesting himself with his new 
baby and a phonograph at his home. When the baby crowed with 
glee, the crow was registered on the phonograph; when it got mad 
end yelled, its piercing screams were irrevocably recorded on the 
machine. That phonograph is now a receptacle of every known 
noise peculiar to babyhood. It is Mr. Edison’s intention to make 
a record every three months.” 

r- ^ 

AND NOW FOR THE FUTURE 

C[Naval atrength— -a pictorial survey of the present statvui 
of the Japanese Navy. 

([Plant breeding-— an art and a science, by Keith C. Bar* 
rons. 

CTHeUum— the gas that makes dirigibles safe, by Paul 
H. Wilkinson. 

^Floods — escaping their wrath by a coordinated topoct- 
ing systenH by Alexander Maxwell, 

(QC-particles— where they fit into the picture of taodum 
physics, by Jean Harrington. 
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S vPfon: I get .ick? After all, I'm only human. And 
If I ^ get a -touch of colic ... or have a nervous 
breakdown ... do yon know what'll bring it on? 
Esm'- Yes, sir, worrying about how long it would take 
“8 to get the doctor if anytiiing should happen. 

"Or suppose a pipe bursts in the bathroom? Or a 
burgUr comes along? When something like that happens 
you don't write a letter, or go after help on horseback. 

sir. You hop to a telephone 1 


“And what about my mother? She’s got marketing to do. 
Sometimes she needs to get in touch with Dad during the 
day. And there are errands to be run. WeU, she can't do 
aU those things without a telephone ... and at the same 
time give me the attention I expect. 

“All Dad needs to do to have a telephone is get in 
touch with the Business Office. I'd do it myself if I could 
just get out. But I can't. So is it any wonder that worry 
Is keeping me awake half the day?'' 


BELL 


telephone 


SYSTEM 




MEN IN WHITE UNDER 
ULTRA-VIOLET 


E ven in the far corners of this operating room, 80 
to 90 percent of all bacteria are killed by the 
newly developed, tubular, ultra-violet ray lamps sur- 
rounding the main source of Illumination. At the sur- 
gical wound, the germicidal effect is practically 100 
percent. As reported in the article oh page 344, these 
new lamps are rapidly being adopted by restaurants, 
food stores, bakeries, butcher shops, and the like. 
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Through pine foretu and jungle-like growth, the dredge Tampa moves slowly, improving the Caloosahatchee River 

Farms for the Everglades 


S TILL more fruits, still more fresh 
I vegetables, will soon be shipp€*(i 
from Florida’s sunny lands for the 
winter table. Millions will be benefited; 
for that reason, if for no other, special 
interest is attached to what the Govern* 
ment has been doing of late to pul agri- 
culture in the mysterious Everglades of 
that state upon a far firmer footing than 
heretofore. 

The measures taken by the Federal 
authorities are intended first to hold 
within bounds and then to guide sea- 
ward, in definite channels, the flood wa- 
ters resulting from the heavy rainfall of 
the average wet season in Florida and, 
besides, to rear barriers tliat can be 
counted upon to lessen the ravages of the 
hurricanes that sweep with varying sev- 
erity across the state practically every 
fall. 

This truly gigantic problem was given 
the Corps of Engineers of the United 
States Army to solve seven years ago. 
The defenses that those experts have de- 
vised and directed in the construction 
are now approaching completion. When 
finished, they will represent outlays ag- 
gregating close td 17,500,CXH) dollars. 
The key feature of the entire undertak- 
ing is the control of Lake Okeechobee, 
the second largest body of fresh water 
lying wholly within our boundaries. 
That lake, roughly circular in outline, 


Leveies, Drainage Canaln Permit Reclamation of 
MysteriouH Everglades • . • Soil in Black and 
Rich . . . TliouHandn of Aere» for New Farms 

By R. G. SKERRETT 


has an average diameter of 30 miles. Its 
surface ar(^a, with the water at normal 
sitage, is fully 725 square miles. Where 
tlie lake is deepest, the bottom is at sea 
level, and at that point the water is 15 
feet deep when the surface of the lake is 
where the engineers would like to hold 
it. Large parts of the lake are very much 
shallower; even so, because of its im- 
mense expanse, the lake can retain a 
tremendous volume of water when the 
surface is raised only three feet. 

B efore the state started the drain- 
age of the Everglades, flood waters 
could flow over the lower lip of the lake. 
Such overflow recurrently submerged 
far-flung areas of the Everglades until 
the water could make its way slowly to 
the sea (»ver the nearly level intervening 
territory. The rainfall in southern Flor- 
ida in the course of a year may vary 
from 45 inches to 65“ inches, mainly 
within a span of four or five months — a 
tremendous amount of water either to be 


absorbed by the soil or moved onward 
to the sea. 

Lake Okeechobee is the natural catch- 
basin for the run-off of an area of 4200 
square miles lying to the north of it ; an 
area of several hundred miles, directly 
south of the lake, slopes sufficiently to- 
ward the lake to lead excess precipita- 
tion into the lake. The state engineers, 
and consulting engineers to whom Flor- 
ida also turned for guidance, promptly 
recognised that the Everglades could not 
be reclaimed unless the water pouring 
into Lake Okeechobee in the wet season 
could be led away to the sea in definite 
channels that would serve the twofold 
purpose of controlling the flood stages of 
the lake and of providing outlets for the 
surplus rain falling on the low lands of 
the Everglades themselves. Up to 10 
years ago, Florida had spent, all told, 
nearly 18,000,000 dollars in digging four 
main drainage canals running eastward 
from Lake Okeechobee to the Atlantic 
seaboard ; in excavating the Saint Lucie 
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Canal, aho teaching to the Adantic; and 
in rearing levees along the southern rim 
of Lake Okeechobee to confine Hood wa« 
lets that would otherwise submerge ex- 
tensive areas of reclaimed and cultivated 
land. 

The Saint Lucie Canal has served as 
the main safety valve in carrying flood 
waters from the lake to the sea, while 
the four drainage canals have functioned 
principally to carry off the rain-water 
reaching them fn»m the flanking Ever- 
glades — not the lake. In the dry season, 
they served as arteries to deliver to sec- 
ondary canals water drawn from the lake 
to provide irrigation. As a further aid in 
getting rid of the waters pouring into 
Lake Okeechobee in especially wet sea- 
sons, tlie state dug a second flood-control 
canal leading from the southwest side of 
Lake Okeechobee to a connection with 
the Caloosahatchee River, and thence 
onward to the Gulf of Mexico. The situ- 
ation seemed a promising one until Sep- 
tember, 1926, when a hurricane swept 
across the southern section of Lake 
Okeechobee, from east to wevSt. The high 
winds, with a velocity of more than 125 
miles an hour, drove before them a wall 
of angry water seven feet higher than 
the lake surface had been just before the 
storm arrived. That surging, irresistible 
mass launched itself against the earthen 
levees standing in its path, battered and 
breached them, and spread the lake, 
swollen by the heavy rainfall, loose upon 
the outlying lands, 

I N September, two years later, another 
hurricane hit Lake Okeechobee, trav- 
eling from southeast to northwest, the 
winds attaining a maximum velocity of 
more than 135 miles an hour. The north 
shore and the south shore, alternately, 
felt the full force of the cyclonic winds 


which blew before them a turbulent 
body of water 12 feet higher than the 
general level of the lake. That storm 
destroyed property to the value of more 
than 3,000,000 dollars and took the lives 
of 2000 persons. Again levees were over- 
topped by the pounding waves. 

Such was the state of affairs when 
the Federal Government came to the 
rescue in 1930 and began to plan per- 
manent relief measures that would keep 
Lake Okeechobeei’s waters confined even 
if a hurricane of record violence should 
again blow across the region. To achieve 
this, the Army engineers designed, and 
have since erected, levees considerably 
higher than previously built there, and 
so broad an<l firmly established that they 
can resist the pounding of hurricane 
waves and hold their crests safely above 
the storm -driven waters. 

The levees rise to an average of 20 
feet above the ground at the shore level ; 
are more than 200 feet wide at the base ; 
and slope thence to their crests where 
tlieir flat tops are from 15 
to 30 feet wide. Dredging 
and placing of material re- 
quired in erecting the dikes 
has involved the handling 
of millions and millions of 
cubic yards of sand, gravel, 
shell, and rock — ^not to men- 
tion the job of clearing away 
immense quantities of over- 
lying muck unfit for con- 
struction purposes. 

In digging or otherwise 
excavating the materials 
used in rearing the 80-odd 
miles of levees — 68 of which 
encompass the southern half 
of the lake — the dredges 
have incidentally cleared a 
navigation channel paral- 
leling the southern line of 
levees. This channel has a 
controlling depth of eight 
feet and a surface width of 
80 feet at the normal stage 
of the lake. The channel is 
protected on its lake side by 


a dike formed of some of the material 
excavated during the progress of the 
work. This sheltered waterway gives ac- 
cess to the drainage canals that tap the 
lake and to the communities that have 
grown up on the land side of the south- 
ern levees. 

Where each drainage canal meets the 
lake, the Army engineers have provided 
hurricane gates of steel which can be 
opened and closed either by electric mo- 
tors or by hand. They are of a type that 
can be operated against a considerable 
head of water. In time of storm, they 
will be closed, and at other times they 
will be operated as required for the 
regulation of water or the passage of 
light-draft craft. At the lake entrance 
to the Saint Lucie Canal and at the cor- 
responding entrance to the Caloosahat- 
chee Canal have been built new naviga* 
tion locks capable of accommodating 
larger vessels than in the past. Improved 
channels have been dug in the lake ; and 
deeper water and a broader channel now 
link l^ake Okeechobee with the Gulf of 
Mexico, via the Cabmsahatchee River, 
The Saint Lucie Canal is likewise in 
process of being made fit for heavier 
traffic throughout its entire length of 24 
miles. In short, Florida has nearly com- 


Reclaimed Evergladet land will feed 
sugar cane to mills such as this 
one, located at Clewiston, Florida 




The tip of the state of Plotida» showing the 
vase area of the low43dng, swampy Everglades 





The greet tixe of the levees on Lake 
Okeechobee may be noted here dur- 
ing finishing and dressing work 

pleted a canal directly across its penin- 
sula, between its Atlantic and Gulf 
coasts; and tliat waterway promises to 
be a boon to yachtsmen and a material 
aid in promoting further agricultural 
and industrial development of the whole 
adjacent territory. 

I N its improved condition, the Saint 
Lucie Canal will be able to receive 
from Lake Okeechobee, at flood stages, 
5000 cubic feet of water per second and 
lead that water to the canaFs junction 
with the Saint Lucie River, that dis- 
charges into the Atlantic. By dredging, 
straightening, and deepening the chan- 
nel of the Caloosahatchee River, that 
stream will be counted upon to transport 
2500 cubic feet of water per second from 
Lake Okeechobee to the Gulf of Mexico 
whenever that relief is needed. Lake 
Okeechobee, with 68 miles of new levees 
on its south shore and 15 miles of im- 
proved levees on its north shore, together 
with its more capacious control canals 
and better defended drainage canals, is 
now a skilfully balanced project and is 
equipped, as it was not before, to meet 
all probable conditions and to contribute 
to the safe and steadily widening re- 
clamation of the Everglades. 



The Everglades, which mainly lie be- 
low Lake Okeechobee, have an aver- 
age east-and-west width of 40 miles and 
extend southward for 90 miles before 
reaching tidewater. They have an area 
of nearly 2,860,000 acres, of which some- 
thing like 80 percent is said to be sus- 
ceptible of drainage. The Everglades 
occupy a shallow limestone basin in 
which has been deposited, during un- 
told thousands of years, an immense ac- 
cumulation of rotted vegetal matter. 
That muck has a vertical thickness of 
two feet near its southern limits and is 
12 feet deep adjacent to Lake Okeecho- 
bee, Where that black soil rises above 
the water in the form of low-lying humps 
or “hammocks,” it has usually evidenced 
its natural fertility by the character and 
kind of its luxuriant plant life. 

But there are vaster low-lying and al 
most dead-flat expanses that are covered 
with saw-grass, which is both difficult 
and painful to penetrate. The boggy soil 
from which saw-grass springs, even 
when drained, has generally required a 
number of years of cultivating to make 
it yield a marketable crop of any kind. 
The agricultural chemist discovered an 
answer to the puzzle: he found that a 
small quantity of copper sulfate and 
some other chemicals, when spread over 
each acre, would work an astonishing 
transformation. The soil so treated be- 
comes almost immediately fit for plant- 
ing and capable of producing abundant 
and profitable yields. 


<^W1THAL it [the Everglades] 
^ is a strange country, a land 
of anomalies and the grotesque. 
Here fish sing (on the reef small fish 
attach themselves to the hull of a 
boat after dark and give off their 
plaintive notes all night long) ; snakes 
often live in trees; epiphytes grow 
as tetrestrialsi terrestrials grow as 
epiphytes; giant oak trees are arbours 
for aerial plants and ferns; cacti 
grow in water; oysters grow on trees 
that dip into the creeks; large pine ^ 
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With a favoring climate, a wealth of 
sunshine, and the soil suitably drained, 
lands in the Everglades speed up germ- 
ination and induce unusually rapid 
growth. Palm nuts, which ordinarily re- 
quire from two to three months before 
sprouting, will, in the favoring soil of 
the Everglades, send their shoots above 
ground in two weeks. Beans and peanuts 
will break through the surface within 
two days after their seeds are planted; 
and it is said that cotton will ripen its 
bolls two months sooner than elsewhere 
in this country. 

T here are now thousands of acres of 
land in the Everglades upon which 
sugar cane is grown, and during the 
months of ripening as many as six har- 
vests may be reaped. These cane fields 
yield as much as three tons of sugar per 
acre annually — an extraordinary produc- 
tion. This has been achieved through the 
sustained collaboration of experts of the 
United States Department of Agricul- 
ture and the leading cane growers and 
sugar producers in Florida. 

About 30 years ago, when the state of 
Florida first began the systematic drain- 
age of the Everglades, she sold the 
earlier of those lands for as little as 
$1.25 an acre. Since the great richness 
of the reclaimed lands has been proved 
by men skilled in agriculture, the value 
per acre has increased nearly a hundred- 
fold in many sections. This fact is men- 
tioned merely to illustrate that the lands 
of the Everglades, virtually unexplored 
to any comprehensive extent for genera- 
tions and even until within the last three 
decades commonly classed as well-nigh 
worthless, are now coming into their own 
because of their inherent fertility and 
the betterments brought about by the 
engineer and modern mechanical aids. 

With Lake Okeechobee held within 
bounds by the defenses reared by the 
Army engineers, and with ampler chan- 
nels provided for the prompt escape sea- 
ward of the very heavy seasonal rain- 
falls, the Everglades assume a new eco- 
nomic position in the nation, and from 
now on can be counted upon increas- 
ingly to supply tens of millions of us 
with luscious fruits and fresh vegetables 
when such commodities are most needed 
and not to be had from nearer sources. 


trees and broad-leaved trees grow on 
rocks lacking soil; fig-trees grow as 
petriphytes trying to strangle the 
rocks; giant palms more than a 
hundred feet tall and cactus trees 30 
feet tall grow as humus-plants; 
strangler figs kill other trees, and 
often turn upon themselves and com- 
mit suicide.” — From **The Proposed 
Everglades National Park,” by Dr. 
John Kunkel Small, New York 
9otanicai Garden, in Nature (Lon- 
don). 



ESP 

What Precautions arc; Being Taken to Forefend 
Against Error in the Extra-Sensory Perception 
Research as Conductcni at the Duke University? 

By PROF. J. B. RHINE 

Parapsychology Laboratory, Duke University 


O NE of the leading problems in the 
scientific news at the moment is 
ESP, or extra-sensory perception, 
the current technical name for telepathy 
and clairvoyance. This work was given 
some of its present impetus by the pub- 
lication in 1934 of my hook, “Extra- 
Sensory Perception.” So misleading, 
however, have been some of the recent 
references to this research that I am 
compelled to accept this opportunity to 
clarify certain essential points. 

The ESP research [July 1934 and 
July 1935, Scientific American. — Edi- 
tor.] was started to test the assumption 
that nothing can enter the mind except 
through the channels of sense (that is, 
vision, hearing, taste, and so on). In 
order to investigate this assumption, my 
associates and 1, as well as many oth- 
er university experimenters, have tested 
many hundreds of normal people to dis- 
cover whether they can perceive things 
(that is, know about them) without any 
sensory contact via the known senses. 

The tests are simple, consisting of 
naming cards in an inverted pack. In 
the more advanced tests in use for some 
time the cards are held out of sight and 
beyond the reach of the person calling 
them. If the subject can get more cards 
right than chance allows, this would give 
evidence of a way of perceiving which is 
beyond the senses — extra-sensory — in 
short, ESP. And according to the now 
numerous published reports from well 
beyond a dozen college laboratories, that 
is what happens in most of the ESP ex- 
periments to date. The results are better 
than chance by tremendous odds. 

A S a natural result of such unorthodox 
^ results, the work in ESP has 
brought about a great deal of discussion, 
pro and con. The first battle line on this 
scientific front formed on the question 
of whether the results were really due 
to an extra-chance factor — whether the 
mathematical basis of the results is se- 
cure. Several of my fellow-psychologists 
(Drs. R. R. Willoughby of Brown, C. E. 
Kellogg of McGill, Dael Wolfle and 
H. 0. Gulliksen of Chicago, and C. P. 


and J. H. Heinlein of Florida State Col- 
lege for Women) have criticized the 
mathematical methods used in the ESP 
work. 

Leading authorities in the held of 
mathematics, however, have approved 
the statistics and its application. In the 
English edition of “Extra-Sensory Per- 
ception” I quote a letter from Prof. R. A. 
Fisher of London University approving 
the mathematics used, and a pronounce- 
ment made within recent months by the 
President of the Institute of Mathemat- 
ical Statistics, Prof. Burton H. Camp of 
Wesleyan University, stated: 

“Dr. Rhine’s investigations have two 
aspects: experimental and statistical. On 
the experimental side, mathematicians 
of course have nothing to say. On the 
statistical side, however, recent mathe- 
matical work has established the fact 
rhat, assuming that the experiments have 
been properly performed, the statistical 
analysis is essentially valid. If the Rhine 
investigation is to be fairly attacked, it 
must be on other than mathematical 
grounds.” 

Prof. E. V. Huntington, of the Harvard 
Department of Mathematics, has sub- 
mitted tables for evaluating the results 
of the card tests which still agree closely 
with those previously in use. It appears 
clear, then, that the mathematical and 
statistical verdict is in favor of the ESP 
investigators. 

But the critics, failing in their attack 
on the mathematics, are already looking 
for another possible point of attack. If 
the results are not due to chance, they 
are saying, then “sensory cues” from the 
cards may account for the success. The 
person calling the cards, it is charged, 
may get cues from the back of the card, 
from shiny table tops, or from the feel 
of the cards as he handles them. Per- 
haps even the experimenter involuntarily 
makes faint noises that guide the calling. 

What do the people investigating ESP 
say to these criticisms? That obviously 
these have been the very dangers which 
from the outset the research was planned 
to avoid. How the investigators did it 
has been repeatedly described in articles 


in the Journal of Parupaych^logy^ the 
publication reporting current experi- 
mental work in this field. 

From the very beginning, precautions 
against sensory cues were carefully used. 
Shiny table tops were avoided, cards 
were hand-stamped and inspected. They 
were called before being touched or even 
right down through the pack, and in the 
main block of the research not even the 
experimenter knew the card to be called 
and hence could give no involuntary cues 
to the subject. 

Even so, in the articles referred to 
above, all tests where the subject could 
as much as see the backs or edges of 
the cards, or even touch the unseen 
cards, were set aside. The survey in- 
cludes only those trials in which there 
was no sensory contact with the cards, 
and all of these trials, high or low in 
score, are included in the report. 

Thus narrowed down, the evidence for 
ESP consisted of tests either at a dis- 
tance with walls between subject and 
cards, or of tests with opaque screens set 
up which shielded the cards from the 
subject’s sight and touch, or of tests with 
each card sealed in an opaque envelope. 
These last were used even with blind 
subjects. 

B ut even when restricted to such 
cue-proof conditions, there remain 
142,825 trials by 118 subjects working 
under the observation of ten different ex- 
perimenters, six of whom are or have 
been college instructors in psychology. 
Four laboratories — Columbia University, 
University of Colorado, Tarkio College, 
and Duke University — contributed to the 
results involved in this survey. 

These 142,825 trials (which include 
all the work, goi»d and bad scores alike, 
which was done under the rigid testing 
conditions described) gave an average 
of ^.8 hits per 25 calls as against a mean 
chance expectation of 5.0. The odds are 
10^“"’ to 1 that so large an average score 
for so many trials would occur by mere 
chance — odds so great that it would take 
1% digits to write out the figure! Thus 
the most rigidly guarded conditions 
yield results that incontestably indicate 
that something more than chance occurs 
in the ESP tests. 

If the senses are barred, as the con- 
ditions would appear to require, either 
there is some error yet to be uncovered 
in this pioneer research now being con- 
ducted in more than a score of American 
colleges or else extra-sensory perception 
must be added to the range of known 
mental abilities. One should not and 
need not believe or disbelieve in ESP, 
as it stands today; he should, if he is 
able, undertake to assist in finding out 
more about the question, preferably 
through laboratory research itself* The 
research, its worst critics will concede, 
deserves careful consideration and repe- 
tition . — Science Service, 
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OUR POINT OF VIEW 


Five-Year Patents? 

I NVENTION has its birth in a number 
of stimuli. The desire for glory, for 
prestige, for the satisfaction of the ego, 
are rather important causes of inven- 
tion, but by far the greatest incentive 
to progress through invention is that of 
profit. Except for a few seekers after 
knowledge in the abstract, a few others 
urged on by scientific curiosity, and a 
few accidental discoverers of a new prin- 
ciple or device, inventors are impelled 
primarily by the profit motive. And 
progress, for the general good of all, is 
the worthwhile result. 

Now Congressman McFarlane would 
make the inventor the loser by reducing 
the possibility of profit. He recently sub- 
mitted a bill to make compulsory the 
licensing of any patent after three years 
instead of giving the inventor an exclu- 
sive right to his brain-child for the 
traditional 17 years. He has since with- 
drawn that bill and substituted one 
which would make the licensing of a 
new invention compulsory after five 
years if the patent has not been de- 
veloped in that time, if the patent owner 
cannot meet the demand for his prod- 
uct, or if he charges an “excessive price.” 

The thought behind this tinkering 
with the present highly successful 
patent law is to force immediate com- 
mercial production of every new inven- 
tion, whether or not the time is pro- 
pitious. An individual or a company 
may spend hundreds or even thousands 
of dollars in the development of, for 
example, a new machine. Having 
patented several “editions” of that ma- 
chine, the inventor finally starts produc- 
tion with his last, most efficient machine. 
His preceding patents are undeveloped, 
unused. After five years, a competitor 
steps in, demands a license to com- 
mercialize the unused patents, and starts 
production. It is conceivable that the 
competitor comes into tlie market at the 
“propitious time” to build a competing 
business that may drive the owner of 
the patents out of production entirely 
(though paying royalty to the owner). 
Again, since vdues of an invention are 
often intangible, a competitor may show 
that the original patentee is charging an 
excessive price for his product and thus 
obtain a license to compete with him, 
using his own invention. 

The comment which Dr. Charles L. 
Parsons, secretary of the American 
Chemical Society, made in regard to 
the three-year bill — that thi;ee-year 
patents would be valueless — applies 
equally to the five*year bill. Indeed, that 


conclusion is inescapable when one ex- 
amines the facts with an unbiased mind. 
Such a patent law would exert little con- 
trol over “monopolistic trusts” (as so 
many corporations are now dubbed by 
spellbinders, and against which the bill 
is aimed) but would definitely slow up 
the larger progress which is now being 
made by scientists, engineers, research- 
ers who hope to have a patent to sell in 
return for their labors. — F. D. M. 

Scientific Method versus 
Prejudice 

W HEN Prof. J. B. Rhine at Duke 
University set out to reduce the 
previous looseness of the so-called 
psychic “science” of earlier periods to a 
laboratory procedure under controlled 
and reproducible conditions, he at first 
limited himself to two special aspects 
of it — telepathy, the perception of the 
mental activities of another person by 
other means than the normal senses, and 
clairvoyance, the perception of objec- 
tive events by similar means. 

Now, for the first time, Prof. Rhine 
reveals the preliminary findings of a 
third and allied kind of research which 
it appears has quietly been undergoing 
tests at Duke since 1933: precognition 
or foreknowledge. How can this ques- 
tion be tested scientifically? 

Certainly we cannot test it by citing 
striking experiences such as most of us 
have had. No matter how strongly those 
experiences convince the individual, 
they cannot be switched to others in the 
form of proof. They are too indefinite, 
too intangible, too vaguely bounded to 
reduce to anything like a common de- 
nominator between minds; and they 
may be nothing but beautiful coinci- 
dences, anyway. Therefore Rhine tests 
precognition by the same ESP cards 
used before in testing telepathy and 
clairvoyance, but with an added kink. 
With clairvoyance it has proved possible 
to “call” or name more cards than prob- 
ability calls for, when a pack of 25 
cards is laid face down and the subject 
is asked to identify each card down 
through the pack, without removing any. 
Suppose now there were such a thing as 
precognition. Then, if the subject were 
asked to do the same thing, but to name 
the cards in the sequence they would 
take after being shuffled at the end, 
precogniflon of future events would 
seem to be shown if the subject was 
able to name more cards than prob- 
ability called for. This is what has hap- 
pened. In an extended* series involving 
113,075 trials and 49 subjects the scores 
were better than probability in the ratio 


of 400,000 to one. Coincidence, or what? 

As yet Prof, Rhine regards these find- 
ings as tentative ; far more work remains 
to be done. Unfortunately, many persons 
are judging the tests at Duke on the 
basis of inclination, preconception, or 
what-not, when open-mindedness — nei- 
ther incredulity nor credulity — seems to 
be called for. Nothing short of such an 
attitude is scientific. — A, G, /. 

Training 

T raffic court is an excellent place 
to find out various things about the 
competence of automobile drivers. In a 
recent survey by Dr. Lowell S. Selling, 
Director of the Psychopathic Clinic of 
the Recorder’s Court in Detroit, it was 
found tliat not one out of a hundred 
drivers who had been brought into court 
for various traffic violations had learned 
how to drive his car with confidence, 
tactfulness, and a thought for the other 
driver. Such investigations as this are of 
great value in guiding the thoughts of 
those who are directly and indirectly re- 
sponsible for safety on the highway. Dr. 
Selling has found, for example, that 
many of the drivers involved in traffic 
offenses are insane; many are feeble- 
minded; many are illiterate; many, of 
course, are relatively normal but have 
never been properly trained in motor- 
car driving. 

More and more is going to be heard in 
the future about adequate training of 
drivers. Such training will eventually 
and automatically weed out the insane, 
the feeble-minded, and the dangerous 
illiterate; it will make possible a revi- 
sion of the thought processes of those 
normal human beings who aspire to 
safe driving, rendering them competent 
to drive a motor car with a maximum of 
safety to themselves and to others. 

Such training must be carried out on 
a grand scale and must be thought of as 
a permanent institution that will 
eventually — within not less than a gen- 
eration — make every motor-car driver 
aware of his responsibilities and fully 
able to cope with them under all or- 
dinary as well as emergency circum- 
stances. 

Driver training is undoubtedly the 
only answer to the most important phase 
of the motor vehicle safety problem. 
What form it will eventually take we 
cannot venture to say here. But every- 
one concerned with highway safety is 
going to hear a lot about it in the very 
near future; thoughts will eventually 
cl’ystallize into action and then some- 
thing definite will be done about the 
whole pressing question. — A, P, P, 
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But Can You Eat Onions? 


T he scene is a doctor’s office. The 
patient under examination com- 
plains of periodic headaches with 
a general feeling of exhaustion and 
muddle-headedness between. The doctor 
asks: 

"Is there any food you can’t eat?” 
"No. I can eat absolutely anything 
eatable.” 

"How about cucumbers?” 

"Well, I can’t eat them. But then, most 
people can’t.” 

"How about milk?” 

"Never touch it.” 

"Why?” 

"It used to make me sick when I was 
a kid.” 

"What about eggs?” 

"0, they make me awful sick every 
time!” 

"Can you eat an egg custard?” 

"Yes, 1 can, and 1 can take eggnog, 
and I can eat hard-boiled eggs all right. 
But it always makes me sick to see 
any soft, uncooked egg while.” 

Naturally the patient had trou 
ble with onions, too. 

This scene is characteristic. 

Certain more alert doctors are 
going at this diet business 
in a new way. The old way 
was to pick out the things 
the patient liked, tell him 
not to eat them, and call the 
rest a diet. The old way was 
to tell the patient what to 
eat. The new way is to find 
out experimentally what foods 
he can eat with comfort and 
safety. 

F or many long years certain 
individuals have known they 
could not eat shellfish or strawberries 
without getting hives, or eggs without 
getting headache, asthma, or hay fever. 
It is now known that these troubles are 
often due first to some peculiar sensitive- 
ness of the individual, and second, to the 
entrance of a little undigested food, and 
particularly protein, into the blood. 
Medical men call these disturbances "al- 
lergic” in nature, the type due to foods 
being called "food allergy.” An entire 
medical specialty is now devoted to find- 
ing allergic causes for asthma, hay fever, 
indigestion, flatulence, sick headaches, 
certain skin eruptions, and other trou- 
bles. 

The medical specialists so concerned 
are called allergists. They first tried to 
identify offending foods by means of 
skin tests. A little scratch was made on 


Non- Allergic Food Sensitivities . . . How to Trace 
Down Dietary Idiosyncrasies Scientifically ... A 
Lady Who was Suffering Mainly from Fox’s Disease 

By T. SWANN HARDING 


the skin and a droplet of a solution of 
the food to be tested was put on it. In 
cases of sensitivity a big hive soon ap- 
peared at the spot. While these tests oft- 
en helped in finding the cause of asthma 
or hay fever, they have not proved very 
useful in locating the causes of indiges- 
tion, flatulence, and general malaise. It 
seems that the skin is more closely re- 
lated to the inside of the nose and lungs 
than to the digestive tract. 



Too much deduction hat been made 
from the diet of laboratory rats 

Today many allergists admit that skii^^., 
tests are of little value when it comes to 
finding foods that cause indigestion. Dr. 
Walter C. Alvarez, of the Mayo Clinic, 
goes so far as to say that often they are 
a nuisance because when once patients 
find that their skin is sensitive to certain 
foods they are forever after afraid to eat 
them, and sometimes they are reduced 
to skin and bones as a result of unneces- 
sary starvation. No one should ever go 
without a food simply because his skin 
reacts to it. He should test it and see 
whether eating it actually causes distress. 


Among the leading pioneers who have 
been waking up the medical profession 
to the importance of sensitiveness may 
be mentioned Dr. Alvarez, Dr. Albert 
Rowe, and Dr. Warren Vaughan. 

Incidentally, not all food-sensitiveness 
is allergic. As Alvarez has pointed out, 
such things as pepper, mustard, and al- 
cohol may simply irritate the digestive 
tract, and onions, cucumbers, melons, 
dried beans, and tomatoes probably con- 
tain small quantities of drug-like sub- 
stances which produce regurgitation, 
belching, and flatulence. This may well 
account for the fact that many of the 
annoying disturbances produced by 
eating certain fopds are not diag- 
nosable by skin tests. 

T here is the case of a doc- 
tor who could eat onions 
without difficulty if they were 
first soaked in vinegar, but 
vdio had an attack of asthma 
every time he ate them other- 
wise, raw or cooked. This 
suggested that some chemi- 
cal irritant was washed out 
or altered by the acid vinegar. 
Another person maintained 
that cucumbers with the rind on 
were harmless to him, whereas 
peeled cucumbers gave him dis- 
tress. Still another found that the 
harmful part of an apple was in its 
peelings. 

Many cases were found in which symp- 
toms suggesting gastric ulcer were caused 
by eating banana, apple, cabbage, tur- 
nips, or meat, or drinking milk, alone or 
In combination. In one instance appen- 
dicitis was simulated when onions were 
eaten. Many persons complained of 
canker sores in their mouths after eating 
certain foods. 

A certain man who each morning 
fought off an almost irresistible ten- 
dency to go to sleep found with his doc* 
tor’s help that this was due to the creatn 
in his coffee. Severe hunger pains, usu- 
ally considered typical of stomach uket, 
have also disappeared in a few oases 
when milk, chocolate, or oftn^ juftoe 
was banished from the diet. 
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An interesting case was that of a 
young man who suffered from a sort of 
mental cloudiness that prevented him 
from working. In spite of treatment by 
many doctors the condition persisted* He 
was dull, listless, apathetic, and bothered 
by a variety of abdominal pains and dis* 
tresses* Yet, when he was given a diet 
composed only of foods that rarely dis- 
tress anyone, his head cleared and his 
ambition returned in 48 hours. Subse- 
quently he gained in weight on a some- 
what more extensive diet and returned 
to work. 

Often two factors combine to cause the 
trouble. Thus a certain woman could eat 
wheat in winter hut had to avoid it in 
summer in order to avoid hay fever. An- 
other individual became wheezy on exer- 
cising only if he was eating wheat. 
Fatigue, nervousness, mental strain, 
worry, and so forth may make an indi- 
vidual sensitive to certain foods that he 
can eat freely without difficulty when at 
his best. 

The symptoms caused by this non- 
allergic food sensitivity are most often 
the following: A hay- fever type of stuffy 
nos€'; indigestion; flatulence; abdominal 
pain; and, occasionally, diarrhea, hives, 
headache, stupid feelings in the head, 
canker sores, but much more rarely irri- 
tations of the joints and bladder. 

S tudents of nutrition and even doc- 
tors have long concerned tliemsidves 
with the mineral, vitamin, and caloric 
content of foods and the biological value 
of their proteins. But the digestibility of 
various foods has been neglected. Doc- 
tors have tended to follow dietitians in 
this neglect. Yet the digestibility of a 
food is extremely important. It may bulk 
larger at times than its content of vitamin 
A, calcium, iron, or complete protein. 

So far, most of llie hooks on dietetics 
either ignore the subject of digestibility 
or else dismiss it with a few words as of 
minor importance. Unless a dietitian has 
been especially trained under an aller- 
gist she is likely to have little patience 
with those who claim they cannot take 
milk, eggs, orange juice, or spinach. Pa- 
tients in and outside of hospitals are 
often forced to eat so-called “health 
foods” even after they have explained 
that they could not tfderate them after 
childhood. 

The average physician, when asked for 
advice on diet, warns usually against 
fried, greasy, or “rich” foods, or against 
those foods which he himself finds it diffi^ 
cult to handle. He may recommend oth- 
ers he likes. He may give the patient a 
printed diet list that will fit that indi- 
vidual's needs about as well as the key 
to one safety deposit box fits the lock of 
another* If the patient protests against 
eating foods that are considered good 
for him he gets scant sympathy. He may 
he told he k unco<>perative, or that the 
trouble is in his head. He may be im- 


patiently ordered to do as directed. Yet 
the doctor’s dietary advice, like that of 
the hospital dietitian, is built around the 
big idea of the nutrition scientist; that 
is, to supply all patients every day a diet 
complete enough to ensure good growth 
and ultimate reproduction in a baby rat. 

For this reason the physicians above- 
mentioned began a while back to query 
patients about what foods they could 
safely eat. As was indicated by the dia- 
log at the beginning of this article, this 
inquiry must he carried on with skill, for 
many of us think we can eat anything, 
until we are questioned closely or our 
memories are refreshed by reading a list 
of foods. The results of these inquiries 
are interesting and of much importance. 

Dr, Alvarez found that the following 
foods produced more or less distress in 
10 to 28 percent of 500 persons ques- 
tioned, the foods being listed in descend- 
ing order of frequency: Onions (usually 
raw) ; milk, cream, or ice cream; apples 
(raw); cabbage (cooked); chocolate; 
radishes; tomatoes (more often raw); 
cucumbers; eggs; fats, greasy, and 
“rich” foods; cantaloup; meat or beef; 
strawberries; coffee. Among the foods 
that very seldom offended were: lamb, 
gelatine, butter, sugar, rice, barley, ar- 
rowroot, carrots, asparagus, turnips, 
peas, beets, squash and canned pears. 

Chocolate is a very common and often 
a serious offender, yet how many avoid 
tea and coffee to drink chocolate or 
cocoa! Pie and pastry, which have such 
bad reputations, were rarely complained 
about. The commonly despised fat and 
greasy foods w’ere blamed by many, but 
this, as was also true in case of onions, 
is often due to the fact that they happen 
to be tasted when belching. Hence they 
are blamed at times for the sins of other 
foods. 

If the food is one that is rather rarely 
eaten — like crabs or strawberries — the 
patient easily spots its effects, but if it 
is one that is eaten at nearly every meal 
be may go on suffering mild distress for 


years without ever realizing that the 
offending food is wheat or milk. Hence, 
rarely used foods are doubtlessly more 
often cited in such lists as the above, 
though certain commoner foods may be 
more distressing. In some cases, of 
course, the aversion is purely psychic 
and due to some unfortunate association. 

T here is now pretty general agree- 
ment annmg a number of investiga- 
tors that wheat, eggs, milk, chocolate, 
cabbage, onions, tomatoes, and oranges 
frequently offend. Yet these are such 
foods as are eaten daily by most of us. 
Moreover, it takes an unusual person to 
discover without expert assistance that 
his breakfast coffee or the toast that goes 
with it is responsible for such mild but 
efficiency-reducing symptoms as flatu- 
lence or a stuffy head. 

As to the kind of symptoms produced 
— onions, cabbage, apples, radishes, 
dried beans, cucumbers, and milk were 
usually accused of causing gas, belch- 
ing, or distention. Onions, radishes, can- 
taloups, cucumbers, lettuce, fats, and 
melons generally produced regurgita- 
tion, a lingering taste, or “repeating.” 

Migraine was most often caused by 
onions, milk, peanuts, cabbage, eggs, 
pork, apples, coffee, oranges, and cucum- 
bers. Vomiting, severe pains, and diar- 
rhea were most frequently caused by 
milk and its products, chocolate, raw 
apples, raw onions, eggs, tomatoes, 
cooked cabbage, and certain meats. So 
much for samplings made among people 
who are sick enough to see a doctor yet 
who do not complain of stomach or in- 
testinal trouble. 

Dr. Osee Hughes, on the other hand, 
interviewed about a thousand individuals 
in good health, at Ohio Stale University. 
Her results tended to confirm those of 
Dr, Alvarez. The symptoms mentioned 
by those who were queried were very 
.similar to those already listed here. 
I’hcre were, however, some differences 
in the relative standings of individual 
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foods, as stated by the different persons. 

The foods that most commonly dis- 
agreed with healthy young women were, 
in descending order of frequency: onions 
(raw), radishes, cabbage (cooked), 
beans, cucumbers, onions (cooked), to- 
matoes (raw), greasy or fried food, 
frankfurters, bananas, strawberries, 
eggs, and chocolate. Apples and milk, 
which stood high on the list of Dr. 
Alvarez, had rather a low standing. 

T he foods that most commonly dis- 
agreed with healthy men and women 
between 30 and 65 years of age were, also 
in descending order of frequency : onions 
(raw), cabbage (cooked), beans, greasy 
foods, cucumbers, peppers (raw), sauer- 
kraut, ‘‘sweets,” pork, chocolate, milk, 
tomatoes (cooked), onions (cooked), 
bananas, radishes, and seafoods. In gen- 
eral, people did not avoid foods that 
mildly disagreed with them but often ate 
them regularly. 

Raw onions and cooked cabbage stand 
high as offenders on all lists. Frank- 
furters probably assumed a prominent 
place in the lists derived from the young 
women because they were college girls 
who frequently went on picnics and 
wiener roasts. The older group of healthy 
people found milk more difficult to han- 
dle than did the young women. 

But what can be done about this? Is 
there no way out? As was mentioned 
earlier, there are certain foods which 
rarely offend. Therefore it is possible to 
devise a diet on which a person’s nutri- 
tion can be maintained temporarily, us- 
ing foods that rarely offend. This is 
called an elimination diet. Once one is 
found that works perfectly, other f<»ods 
can gradually be added, one after the 
other, till all offendei s have been spotted 
and the ultimate diet is as diverse and 
rich as the particular individual can 
stand. 

Putting a person on an elimination 
diet may not only reveal that he or she 
is sensitive to one or more foods; in 
many cases it promptly demonstrates 
that he or she has neither sense nor in- 
testinal fortitude. In other words, a fuss- 
budget with too many strong likes and 
dislikes is unmasked. 

For instance, a woman with a facial 
rash declared she had been all over the 
world seeking successful treatment but 
got no relief. She declared also that she 
would do anything to be cured. The doc- 
tor told her that the trouble was duo to 
eating some food to which she was sensi- 
tive. In order to identify the food he told 
her to go for four or five days on an 
elimination diet of nothing but lamb, 
rice, potatoes, butler, sugar, and Jello. 

Immediately she began to complain 
bitterly that she could not do without her 
morning coffee ; that she didn’t like rice 
and didn’t like Jello ; that she must have 
ice cream now and then and a bocktail 
before dinner. After much grumbling 


she said she would try to adhere to the 
diet, but the next day the doctor saw her 
getting outside of a large chocolate ice 
cream soda. His diagnosis of this case 
was Fox’s disease. 

To those who are unfamiliar with this 
technical term it should be explained 
that it was named after an interne who 
wasS himself named Fox. He was asked 
by his chief what he thought was the 
matter with a woman upon whose case 
he had been working. He replied to this 



Counting the bacteria in seafood, 
but some are sensitive to seafood 
even when it contains no bacteria 


effect : “Well, doctor, it looks to me as if 
she was just a plain damned fool!” 
Hence this condition, rather frequently 
met with, came to be known as Fox’s 
disease. 

Many people are quite familiar with 
one or two of their own dietary idiosyn- 
crasies. But other such weaknesses must 
be unmasked by an expert. If the indi- 
gestion or pain or migraine occurs at 
intervals of weeks or months, the cause 
can often be found by making a written 
record of all unusual foods, not eaten 
every day, consumed in the 24 hours pre- 
ceding the upset. Suspicion should rest 
heaviest upon foods eaten at the preced- 
ing meal, as distress usually follows 
quickly. 

Aftei three or four attacks an exami- 
nation of the written list may enable the 
patient to identify the offending food. If 
relief is obtained upon letting it alone 
much will have been gained. But the food 
should be further tested by eating it 
again to make sure it is responsible for 
the attacks in question. If the result is 
positive the hwid should thereafter be 
avoided. Lists of foods eaten during peri- 
ods when the patient is comfortable will 
aid in guiding him as to what to eat. 

If the distress be present after almost 
every meal the problem of finding the 
offending food must be simplified, per- 
haps by actual fasting for a short time. 
Should the distress continue, food obvi- 
ously could not be the cause. If it ceases, 
then the patient can be given a new food 


daily until the offenders are spotted. 
Good foods can then be kept on the 
dietary list and the bad ones discarded. 
Since some patients haven’t the hard! 
hood to fast the elimination diet often 
comes in handy. 

The diet most commonly used by 
Alvarez consists of nothing but lamb, 
rice, butter, sugar, and canned pears. 
For breakfast the patient may have a 
lamb chop with puffed rice or rice flakes, 
or steamed rice with butter and sugar, or 
some syrup from the can of pears. 
Cooked rice can also be made into little 
cakes and fried in butter. No pepper and 
sauces; no onions — the meat being 
either roasted or else fried in butter, and 
no other fat. The only drink is water. 

For luncheon the patient may have a 
chop or a piece of roast lamb, again with 
rice and canned pears. Dinner is a rev 
production of luncheon — eaten back- 
ward if desired, or off the mantel shelf. 
Obviously no coffee or tea or soda foun- 
tain drinks, or candy or even chewing 
gum, is allowable. Any added substance 
put int(» the mouth complicates the prob- 
lem. No laxatives or purgatives should 
be taken. 

If the distress was due to a harmful 
food its symptoms usually arc gone 
within 12 hours. Whether they clear up 
or remain, the elimination diet should be 
continued another day to make sure. If 
by then they have disappeared the pa- 
tient can add a new food daily to his 
elimination diet, keeping a full record, 
and finally avoiding all foods that give 
distress. 

In order to avoid upsets at the start, 
with discouragement and possible weight 
loss, foods not high in the list of trouble 
makers should be tested first, such as 
beef, potato, gelatin, carrots, turnips, as- 
paragus, string beans, arrowroot cookies, 
thin, toast, and oatmeal, possibly in that 
order. Later, when the patient has gained 
confidence and has found a fairly liberal 
diet that he can handle, he can try the 
more notorious trouble-makers. Then he 
can make a stab at eating onions. 

I F trouble persists on the elimination 
diet, then either the patient’s symp- 
toms are not due to foods or else he is 
sensitive to one of the foods like lamb, 
rice, sugar, butter, and pears. By sub- 
sisting for a couple of days on pure 
maple sugar the latter possibility can be 
tested out. If the distress still persists it 
is unlikely that further dieting will help. 

Sometimes the patient will find after 
a few months at home that he can safely 
eat certain foods which formerly upset 
him. He should therefore constantly ex- 
periment among the forbidden foods and 
broaden his diet if he can. He should 
strive ever to return to a normal diet. No 
one should ever remain for weeks or 
months on a highly restricted elimina- 
tion diet, as this is used for diagnosis, 
not for extended treatment. 


Unconventional Aquaria 


O NE of the most ambitious efforts to 
reproduce ocean life is nearing 
completion at Marineland, Florida, 
which is located on the new Ocean Shore 
Boulevard 35 miles north of Daytona 
Beach and 18 miles south of St. Augus- 
tine. Consisting of the two largest 
aquaria ever built, which are also the 
world’s only specially designed under- 
water motion picture studios, these Ma- 
rine Studios will afford visitors and sci- 
entists an unusual opportunity to ob- 
serve and photograph large and small 
fish and aquatic mammals much as they 
are found in their natural surroundings 
under conditions duplicated nowhere 
else in the world. 

Conceived several years ago and repre- 
senting an investment of approximately 
$500,000, Marine Studios has been devel- 
oped by W. Douglas Burden, an associ- 
ate of the American Museum of Natural 
History, Ilia A. Tolstoy, grandson of 
Count Leo Tolstoy the famous Russian 
writer, and Miss Lillian Koehler, an as- 
sociate of Mr. Burden. After much pa- 
tient pioneering work, they have devel- 
oped a wholly new principle of present- 
ing the strange, beautiful creatures of 
the sea. Instead of displaying each spe- 
cies in its own segregated compartment, 
a more natural presentation of subma- 
rine life is offered in both of the huge 
tanks where each species plays the same 
part that it does in the open ocean. 

The unconventional features of the de- 
sign, which afford visitors to Marine Stu- 
dios a unique opportunity to study and 
photograph marine life, center around 
the construction of the tanks themselves. 



A 2B5«pouii4 loggtrhamd turtle oi 
•MB through one of the portholes 
12 feet below the water turface. 
Amateure may make such pictures 



Artist’s conception of Marine Studios, the two largest aquaria in the world 
and the only ones ever to be designed as under-water motion picture studios 


One is polygonal, and is 100 feet long, 
40 feet wide, and 18 feet deep ; the other 
is circular, 75 feet in diameter and 11 
feet deep. 

Enclosed galleries run at different lev- 
els around the entire perimeters of the 
two tanks. Each of the galleries faces in- 
ward upon a circle of glass portholes, of 
which there are over 200 in the sides and 
, bottoms of the inner tanks where the 
marine life is displayed. The portholes 
are placed in such a way as to make it 
possible for observers to look into the 
tanks from four different levels. 

T he design of the tanks was recom- 
mended by Fred Waller, President of 
Courier Productions, Inc., and other 
technical motion picture experts who 
worked out in advance the various cam- 
era angles that would be necessary to 
afford producers the greatest latitude 
and leeway in the filming of scenes. 
These angles were the controlling fac- 
tors that actually determined the shape 
and dimensions of the tanks and the 
location of the glass portholes. 

This enterprise liopes to give the spec- 
tator a dramatic, vivid, fascinating cross- 
st^ction of life in the sea. Already sev- 
eral porpoises, believed to be the only 
ones alive in captivity, sharks, logger- 
head turtles, and penguins have been 
assembled, in addition to several tons 
of coral reefs around which some of 
the smaller and more beautiful crea- 
tures of the sea are making their home. 

By extensive research, Mr. Tolstoy has 
developed, with the assistance of Dr. G. 
Kingsley Noble, of the American Mu- 


seum of Natural History, a drug which, 
when injected into large sharks or sim- 
ilar creatures of the sea, puts them to 
sleep almost instantaneously, yet the 
effect is temporary, leaving no after 
effects. While under the influence of this 
drug, they can be transported and placed 
in the huge aquaria without injury to 
themselves or to anyone else. 

“Our idea,” says Mr. Burden, Presi- 
dent of Marine Studios, “is to build 
something which is sound and of lasting 
value, of value to the public, of value to 
the community in which we are located^ 
and of value to science.” 



Coral gardens on the floor of the 
aquarium. The water it extremely 
clear. Sunlight entering from above 
shows portholes at different levels 
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Home iNewspapers by Kadio 


Your Home a Silent ‘‘Press Room*’ . . . Automatie 

A PRIVATE newspaper with any 

spot in your home as the press Facsimile Reproduction . . . Latest News by Break* 

raom, the world’s best editors and * 

reporters on your staff, is available to- fast Time . « . Bulletins Are Now Being Broadcast 

day to anyone in the United States pos- 


sessing an ordinary radio receiv- 
ing set. No thundering press will 
deafen you while your newspaper 
is being printed; instead, equip- 
ment contained in a small attrac- 
tive box will silently print your 
“latest edition” while you sleep, 
completing it in time for reading 
at breakfast. 

The name of this service now 
available is facsimile, first cousin 
of television since it shares with 
it some of the same basic princi- 
ples. Unlike its more glamorous 
and well publicized relation, fac- 
simile steps into broadcasting 
from other communication fields 
in which it already has proved its 
capabilities in a quiet but exceed- 
ingly effective manner. Facsimile 
has been in daily commercial use 
for several years, speeding news- 
photographs back and forth across 
the country via the telephone cir- 
cuits and across the Atlantic by 
short waves. 



Above: The home ^prett room/* Right: 
Interior of the facttmile recorder, show- 
ing the moving Stylus, Below: Simplified 
diagram of the reproducer. The paper is 
moved upward by means of toothed wheels 


In spite of the rapid develop- 
ment and use of every-day wire and 
radio facsimile service, many arc un- 
aware of its greater capabilities as a 
mass communications medium in the 
broadcasting field. This is largely be- 
cause facsimile transmissions have been 
employed almost entirely to handle 
press photos for subsequent newspaper 
reproduction; in the average layman’s 
mind this is the limitation of the method. 
Many also confuse television with fac- 
simile and ask why television ultimately 
will not perform the same duty. 


after each line 1$ traced by the etylut 


RADIO 

rcccivcr 



required for this conversion are such 


F acsimile, in Us electrical com- that ordinary telephone circuits or con- 
munications sense, involves the con- ventional sound broadcasting equipment 


screen of a television receiver has the 
basic qualities of a motion picture. The 
image moves, it is transitional, and 
when the show is over the screen is 
blank. Since nothing has been recorded, 
the images will not be seen unless some- 
one watches the screen when they are to 
be received. 

Facsimile and television thus perform 
widely different functions. Each will fit 
into the communications picture as 
separate services, having fundamental 
distinctions as widely divergent as those 



of the public press and the motion pic- 
ture. 

The Finch facsimile transmitter now 
employed by many broadcasters (see 
listing on page 335) in their experi- 
mental service, uses a scanning machine 
in which the copy to be sent over the 
air is inserted in what is termed the 


version of illustrations or other copy, 
such as printed matter, photographs, 
line drawings, sketches, and so on, into 
electrical signals which can be sent over 
radio or telephone circuits. At the re- 
ceiver, the signal is automatically con- 
verted back into visible form, appear- 
ing as a recorded replica of the original 
copy. The received copy is permanent 
and, like a printed page, can be handled, 
observed, or read whenever desired. 

Television also involves the conver- 
sion of visible aspects of subjects into 
electrical signals which can be sent to 
distant points. However, the frequencies 


cannot handle the signal. Costly co- 
axial cables with associated high fre- 
quency signalling apparatus or ultra- 
high frequency radio transmitters and 
receivers are therefore required. 

In addition, there is as much differ- 
ence in the technique of the two me- 
diums of communication as there is 
between making a newspaper and a 
motion picture. Where facsimile is con- 
cerned with the transmission and sub- 
sequent recording of copies of still 
subjects such as pictures and printed 
pages, television deals with moving ob- 
jects or persons. The image on the 


“copy head.” This holds and advances 
the copy in front of the “scanning head,” 
consisting of a small electric bulb, lens 
system, and photo-cell. Light from the 
bulb is focused as a small spot on the 
surface of the paper carrying the copy; 
the reflected light is picked up by the 
photo-cell. The scanning head is moved 
from side to side by an electric motor 
so that the spot of fight traces a sertes 
of parallel paths across the copy which 
is moved upward through a distance 
equal to the diameter of the li|^t Sjpot 
at the end of each simfmbg strdkei In 
this manner, the entire surface ^ din 
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paper is scanned, line by line; the 
black, halftone, and white areas reflect 
to the photo-cell varying amounts of 
light ranging from minimum to maxi- 
mum. These variations in reflected light 
t'flect u change in the amount of cur- 
rent flowing through the photo-cell. 
This current is fed to the radio trans- 
mitter in the same manner as sound 
broadcast signals are handled. Any con- 
ventional receiver tuned to the frequency 
of the transmitter will then pick up the 
signals which may be rendered audible 
by a loudspeaker, or used to operate a 
“home” facsimile recorder. 

The recorders now in use are self- 
''ynchronizing. This is an important ad- 
vantage; the recorder may be located 
in one state and the transmitter in an- 
other — the system does not depend upon 
local power lines for synchronization. 
Kecorders are available for a.c. or n.c. 
ofieralion, or for battery supply for farm 
use. 

T he recording machine is similar 
in many ways to the scanning in- 
strument. What is termed a “receiving 
copy head” holds the dry jirocesscd re- 
cording paper, which is fed as a con- 
tinuous strip two newspaper columns 
wide from a roll curried in the lower 
part of the machine. A re<H)rding stylus 
IS moved by a small electric motor from 
side to side across the surface of the 
paper, forming marks on the paper cor- 
responding in position and shade to the 
elements of the copy at the transmitter. 
When the incoming signal is strongest 
the line traced by^ the passage of cur- 
rent is darkest; when it is weakest no 
ntark is made. At the end of each of 
these recording strokes the paper is 
moved up by an amount equal to the 
width of each line element. By means of 
extremely short low-tone signal impulses 
sent out by the transmitter just before 
the start of each recording stroke, and 
by the use of a small motor turning over 
ttt a predetermined speedy the recording 
Stylus moves across the paper in step 
with the scanning head of the transmit- 
ter, recording copy in its propeir posi- 
tion. In this mpHier the recorded copy 



ih built up line by line' to ajipear as a 
duplicate of the original. One hundred 
lines will build an inch of reproduced 
copy; at the operating speed of the 
present machine, a two column news- 
paper will be “printed” at the rate of 
five feet per hour. It is not impractical 
to hope for a newspaper of five columns 
in the near future — tabloid size. 

The actual home recording machine, 
which, it is claimed, can be made to sell 
for less than $50 in mass production, is 
nmull enough to be housed as a coin- 
jilete unit in a cabinet approximately a 
fool square. It may be connected with- 
out auxiliary amplifying equipment to 
the output circuit of any broadcast re- 
ceiver having a power rating of three 
watts or more. In operation the broad- 
casting station from which facsimile 
signals are sent is tuned in with a re- 
ceiver as would be the case if regular 
sound programs were to be received. 
The loudspeaker is switched off and the 
facsimile recorder is switched on; the 
volume control of the receiver is turned 
to the point where copy has the desired 
contrast. The resulting recording opera- 
tion is wholly automatic and requires 
no attention. Paper costs will l>e about 
15 cents per week. 

Until the development of an auto- 
matic machine and inexpensive dry re- 
cording paper of wide latitude which 


Above: A photograph being 

scanned at the transmitter. Left: 
The diagram shows how light is 
reflected from **copy’’ to photo cell 

requires no liquids for moistening or 
smudgy carbon transfers for printing, 
the adaptation of facsimile recording 
methods to home service seemed rather 
remote. Concentration on the automatic 
recording problem has resulted in the 
present-day home facsimile machine 
which safely operates without attention 
throughout long facsimile broadcasting 
periods. 

During the present i^xperimental pe- 
riod — and probably then^after — fac- 
simile broadcasts laki* place between 
midnight and 6 a.m. when sound broad- 
casting facilities are ordinarily idle. 
Time clocks will turn the radio receiver 
and recording motor on and off at spec- 
ified hours. “Printing” of illustrated 
world events, bulletins with latest news 
flashes, photographs, market rejiorts, 
weather maps, cartoons, recipes, and il- 
lustrated adv«;rtisements of all sorts, 
will thus be effected in homes while 
their occupants sleep, the machine be- 
ing practically silent and entirely auto- 
matic in its operation. 

T his, to some who are not familiar 
with facsimile developments, may 
sound like one of H. G. Wells’ prophe- 
cies. That It is not, is attested by the fact 
that at the present many of the leading 
major broadcasting stations in the coun- 
try already have been granted FCC 
permits and have inaugurated such a 
service using regular broadcasting fre- 
quencies and full power in experimental 
transmissions to determine public re- 
actipn and to obtain basic engineering 
data for home facsimile services. In 
addition, other important stations have 
applied to the FCC and are considering 
the possibilities of facsimile service. 




Giant Molecules 

How Genetics, Youthful Science of Inheritance, 
Has produced Billions of Dollars of W ealth . . . Big 
Things that Boil Down to the Minutest Controls 


T he remarkable discoveries in the 
youthful science of inheritance, gen* 
etics, have been applied to animal 
and plant breeding throughout civiliza- 
tion — and with almost incredible success. 
As regards the United States alone, dur- 
ing the past 30 years, even a conservative 
estimate of the cash value of the practi- 
cal application of genetic findings would 
have to run into billions of dollars. Far 
greater yields of grains, fruits, veg- 
etables, and cotton; far higher quality 
both in domestic plants and domestic 
animals of every description and their 
products, including milk, meal, eggs, and 
wool; increased and sometimes perfect 
resistance to disease; entirely new com- 
mercial varieties; and the lessening of 
the chances of famine: all these are in 
this story of science. 

Thus, seemingly pure research into the 
machinery of inheritance has made pos- 
sible stupendous progress in agriculture. 
This machinery works by controlling the 
development of the billions of cells, the 
tiny bits of living material or protoplasm 
which make up our bodies. Not only do 
certain cells develop into eye tissues or 
brain tissue under the influence of hered- 
ity’s mechanism, but also each special 
group of cells submits to even more pre- 
cise regulation: frequently so precise 
that you may inherit a startlingly exact 
copy of your father’s nose, or mouth, or 
of your mother’s brain, perhaps with its 
peculiar sort of “nervousness." 

W E did not derive all our practically 
countless cells directly from our 
parents. Each parent provides only one 
cell. These two unite to form the first 
stage of our existence, the one-celled em- 
bryo. This tiny cell, multiplying by con- 
tinued cell division, finally produces the 
fully mature body. 

We are made up of billions of cells, 
and so, of course, as we recall, they are 
microscopic. Yet, small as they are, only 
a tiny fraction of each protoplasmic bit 
is involved in inheritance. If we could 
focus a fine microscope upon the sin- 
gle cell provided by one parent, and 
if this microscope were very powerful, 
we would discover, down near the limit 
of visibility, objects shaped like worms 
and called chromosomes. These chromo- 
somes are made up of much smaller ob- 
jects, the genes. At this point even the 
keenest microscope fails us — and scien- 
tists are not quite certain whether they 
can observe individual genes or, at best, 
clusters of genes. Nevertheless, all the 
evidence goes to prove that these min- 
utest genes are the controllers of inher- 
itance. And they have turned out to be 
giant molecules, each with some specific 
n)le to play in the development of color 
of hair, hardness of teeth, or some other 
of the thousands of characteristics which 
we inherit. 

m 


The science of genetics took its rise as 
late as the beginning of this century. 
That is, the first real approach to the 
understanding of the mechanism of her- 
edity folh»wed the discovery that prac- 
tically the sole significant material which 
parents transmit to their offspring is the 
substance chromatin, the material of 
which all the wormlike chromosomes are 
made. It was found that chromatin makes 
up the chief portion of the sperm cell, 
the sex cell from the male. And in the 
case of the egg cell, the sex cell from 
the female, there appears to be little 
else but chromatin and reserve food. 
Hence, was it not logical to assume that 
chromatin contained the whole machin- 
ery for regulation of the offspring’s de- 
velopment of its parents’ characteristics? 

The opening up of an entirely novel 
field of research placed the basic mean- 
ing of chromatin beyond any question. 
The highest lumors for leadership in 
this field belong to Dr. T. H. Morgan, 
of the California Institution of Technol- 
ogy, who received the 1933 Nobel award 
in Medicine for his outstanding labors. 
The lowly vinegar fly, Drosophila melan- 
ogaster (“black -stomached fruit-lover”), 
has been in a major way the organism 
experimented with — though biologists 
have not neglected to check their results 
by ferreting out the secrets of wasps, 
barley, corn, wheat, primroses, jinipson 
weed, and many other living things. In 
this new branch of science, not only the 
chromosomes have been exhaustively in- 
vestigated, but even the ultra-microscopic 
units out of which these wormlike rods 
are constructed. Modern scientific prob- 
ing has penetrated down from the 
microscopically visible rods of chromatin 
to their constituent particles, the genes, 
whose measurements are in terms of a 
few hundred-thousandths of an inch. 

More than 25,000,000 vinegar gnats 
have been examined. Excellent reasons 
lie behind this magnitudinous study. A 
human generation appears about every 
25 years; the fruit-loving gnat repro- 
duces in 12 days. Moreover, these gnats 
are readily raised by the tens of thou- 
sands in milk bottles in the laboratory. 
They have only four pairs of chromo- 
somes, and it is not difficult to dis- 
tinguish between the individual rods. 
Best of all, the vinegar fly has many 


heritable characteristics which are easily 
recognized: form of body, color, shape 
of wings; color of eyes; number and 
types of bristles; susceptibility to dis- 
ease; and length of life. Finally, Mor- 
gan was awarded a Nobel prize in 
Medicine — because the laws of inheri- 
tance which apply to the fruit fly apply 
also to man. Like the fruit fly’s body 
shape, human feeblemindedness, short- 
fingeredness, and color blindness show 
up, generation after generation, in re- 
sponse to the manner in which heredity’s 
machinery operates throughout the ani- 
mal and plant kingdoms. 

M organ went far beyond merely 
proving that a given chromosome 
bears the determinants (genes) for a giv- 
en characteristic, such as eye-color. By 
delicate and difficult technique, he dem- 
onstrated that a given determinant is lo- 
cated in a given region of a chn»mosome. 
Astoundingly, he was ultimately able to 
construct accurate maps of the chromo- 
somal positions of the variems physical 
bases of definite features of the species; 
that is, maps of gene locations. Tens of 
thousands of breedings have attested the 
accuracy of his chromosome mapping. 
Genes once had existence in theory alone. 
Today their existence is an established 
fact. 

Now we are certain that behind sus- 
ceptibility or resistance to disease in 
wheat or potato; production of milk 
with a high content of butter fat; liabil- 
ity to hog cholera; record egg-laying^ — 
behind these characteristics and many 
another valuable financially, lies the 
gene as the fundamental unit, out of 
which the machinery of inheritance is 
constructed. 

^ Once bio-scientists became satisfied 
that the gene is a real, physical unit, they 
sought its structure, its properties, and 
its arrangement in the chromosomes. 
Their findings have been amazing, not 
merely to themselves, but to physicists 
and chemists as well. 

Compounded of a million atoms yoked 
in a bafflingly intricate design, the gene 
gigantic among molecules. Though of 
course as a molecule it is (probably) in- 
visible even beneath the most powerful 
lenses, its dimensions are for a mole* 
cule actually tremendous: somewhere 
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near a ten-thousundtli of an inch in 
lengtli, and some fraction of thi*^ nieasurc 
in diameter. 

The chemical classification of I his 
super-molecule seems to he with the pio- 
teins, which are exceedingly complex 
compounds of carbon, hydrogen, oxygen, 
nitrogen, often sulfur, phosphorus, and 
other elements, and wliich are assumed 
to he the truly essential molecules of 
life. Certainly, no live material without 
protein is known — or supposed to exist. 
Examples of proteins are hemoglohin, 
the {)igment which gives red hlo<»d cor- 
puscles their color; albumin, the main 
constituent of egg-white; and the milk 
protein, casein. The ultra-microscopic 
virus of mosaic disease of tobacco is an- 
other protein, recently obtained in bulk 
as glassy, needlelike crystals, each made 
up of countless molecules. These too are 
super-molecules — also with many an un- 
canny property of the gene. 

The genes are strung end to <Mid to 
form wisps, called chromoncmas, and 
lhes<* fine threads are bound together t<i 
produce a chromosome. The machinery 
of inheritam’e therefore is no moie and 
no less than a vast and .stupendously in- 
ti icale system of chemical systems the 
basis of whose chemistry is the particle, 
the gene, a super-compound. 

I N cell divisicm, chrmnosomes are seen 
to reproduce themselves. The gene, 
the foundation of the chromosome’s ar- 
chitecture, must do likewise. Or, rather, 
genes, by their individual multiplication, 
construct new chnnnosomes. Here is an 
almost unbelievable, a wholly novel, abil- 
ity of a molecule: to create its like out 
of the lesser molecules of a suitable sur- 
rounding medium. Only in the gigantic 
virus protein have we discovered such a 
remarkable property — almost incredible 
to the physical scientist, who is used to 
far simpler aggregations of atoms. 

For an approach to this problem of 
self-creation, or autosynlhesis, we must 
consider the enzyme, also believed to 
be a formidable protein, though not so 
accomplished a one as the gene. Diges- 
tive ferments, such as trypsin of pancrea- 
tic juice, stimulate and regulate the 
breaking up of complex compounds into 
simpler molecules, known as amino acids, 
which the body can then assimilate. This 
disintegration can be reversed, however: 
an enzyme under appropriate conditions 
works backward — builds up amino acids 
into proteins (or unites them into pro- 


iciii-likc compoundh) . If a supcr-cnzymc 
had the power to fashion not .simply 
great molcculcH out of small ones, hut 
moreover great molecules precisely like 
itself, would wc not have autosynthesis, 
as in the gene? And so it is thought that 
a clearer idea of the workings of enzymes 
may give us a l)etter grasp of the self- 
production of giant molecules, like th<* 
genes, the cogs in heredity’s mechanism. 

In the first 25,000,01)0 fruit gnats 
studied, about 500 heritable changes in 
eye-color, length of life, susceptibility to 



Dr. T. H. Morgan, economically the 
nation’s most significant Morgan 


germs, showed up. Such lieritahle modi- 
fications of the ancestral characteristics 
are mutations. For example, every so 
often a y<»nng gnat, offspring of red-eyed 
ancestors, is horn with the mutation, 
white eyes. Man has made valuable use 
of natural mutants like the seedless 
orange and rust-resistant wheat. 

How do the genes, linked by the 
tlnmsands to make chromoneinas, co- 
operate to change a microscopic, one- 
celled embryo mto a billion-celled man 
— and even a man very closely re- 
sembling his parent.s? We must assume 
that the genes have the ability not only 
to reproduce themselves, but, still more 
like super-enzymes, to start, regulate, 
modify, and terminate the biochemical 
reactions which, all together, mean life — 
and growth of many diverse tissues and 
organs and organ systems into a body 
astonishingly similar to that of the pre- 


ceding generation. Incomparable al)ili- 
tii's! 

We have to speculate that the gene, 
as a super-enzyme, causes a bafflingly 
complex chain of cliemical ])rocesHes in 
llie protoplasm in which the chromo- 
somes swim. And this chain must include 
the production of innumerable stimula- 
tors and regulators; that is, enzymes, 
every one willt its kingdom of biochemis- 
try to supervise and keep harmonious. 

Far from halting his labors in despair 
at the vaslness of such chemical systems, 
tlic embryologist has persisted in his at- 
tack upon these deepest mysteries of 
vital existence. Thus, recently, he has 
been able to t;xhibit the presence, in the 
developing animal, of suhstam'es culletl 
organizers, which promise to turn out to 
he .super-enzymes, giv(‘n substance and 
activity through the agency of the genes. 

I N 1900, Dr. Hans Spemann, now of 
the University of Freiburg, Germany, 
began a laborious series of researches 
upon the embryology of amphibians, in- 
cluding newts and salamanders. He cut 
newt eggs and young embryos into pieces, 
and oliscrved the development of these 
picce.s with a view toward finding tin* 
stages at which special determiners of 
particular kinds of ti.Hsues appear — or 
might appear. He transplanted bits from 
an early embryo to certain definite sec- 
tions of more fully developed embryos, 
to watch the effects of possible early- 
appearing or late-appearing super-en- 
zyincvS, or organizers. In the course ot 
these experiments, from one embryo he 
took tissue which would normally pro- 
duce the spinal cord of tlie young animal, 
and transplanted this tissue into another 
embryo. A spinal cord came into being 
in the second animal where one would 
not ordinarily he formed. Hence, the 
transplanted cells must manufacture or- 
ganizers which stimulate .surrounding 
cells to change into a particular kiml 
structure: a spinal cord, in this case. 
Spemann’s work established the faet 
that an organizer determines whether a 
group of cells becomes spinal cord or 
becomes skin, or some oilier sort of tis- 
sue ; and that such activators bring about 
the growth of organs each in its own 
proper place and each with its own 
proper functions. His achievement won 
him a Nobel award in 1935. 

The transformation of the single- 
celled offspring into smoothly function- 
ing adult, with billions of cells, must in- 
volve many a super-molecule, the delight 
of the biologist and the confusion of the 
physical scientist. 
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!America Calling 


How A TranBatlantic ’Phone Call is Made 


By A. P. PECK 


All llluitritlann eourtefy Amcrletn TeleptMme and Telegraph Company 


1 Within an average of 12 minutes after an American 
subscriber puts in a call for a party in London, the 
connection is made and conversation is carried on as 
clearly and easily as if the called party were only a few 
blocks away. Behind this commonplace occurrence (an 
average of 50,000 overseas calk are made yearly, 60 to 
65 percent of them being transatlantic), there is a vast 
array of technical developments and their application, 
aimed toward maintenance of service and speech quality 










^ To iiMm privacy of overieai tdephony, ipeech i* ”»crambled,” or 
ifiv#rtdi 111 ft#<|U€ticy; anyone liatoning in with a radio receiver would 
hear eouade reeembimg almoit anything but coherent ipeech. The above 
drawing, fanciful in in execution, ihowi briefly what happeni. The voice 
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Q rttilio control room the 

voice ia i^aaaad by wire to 
the Ittlomottonad Gbcliatita In the tama 
buihlini;, wtioneo k k routed through 
the locil t^Afihotte enthentge aykoth ahd 
kkiUm tike pmy heiiiii caUed 




O Ltfi: The radio control room in the London Trunk 
^ Exchange, where the voice from the United States 
is unscrambled. Here also operators keep check on the 
functioning of all associated apparatus, and control the 
volume of current passing through the circuit 

■ so that transmitted speech will at all times be 
within the easily audible range— ^neither too 
loud nor too low for perfect understanding 



lO completed* 

A” Quickly and without hkchp two 
parties on opposiit sides of the Atlantic 
have been connected by wire and radio, 
an accomplishment maifa possible by the 
indings of intensive scientific r eaea rc h v 



Personalities of 

Why the Diamond in so Hard and Copper Soft... Why 
Silicon Carbide Al>ra8ive8 are Exceedingly Hard 
. . .Other “Whys” in Terms of Their Fundamentals 


M etals, Hke people, have person- 
alities. Some metals, such as gold, 
silver and copper, are soft and 
yielding; they can be stretched into fine 
wires or flattened into sheets a thou- 
sandth of an inch thick; still the parts 
cling together. They arc the best conduc- 
tors of electricity we know. Other metals, 
such as tungsten, vanadium, chromium, 
and bismuth, are hard and unyielding. 
When struck with a hammer they shatter 
into splinters or crumble to powders. A 
fine tungsten filament is just the thing 
for an electric lamp, for tungsten is a 
rather poor conductor of electricity. So 
great is the resistance offered to the pas- 



Figure 1: In the neon atom the nu- 
cleus is guarded by eight outpost 
electrons: a self-contained unit 


sage of the electric current that the fila- 
ment becomes white-hot. Fortunately for 
the electric lighting industry, tungsten 
has the highest melting point of all the 
metals. 

Pure metals are chemical elements — 
as are pure non-metals such as the dia- 
mond, sulfur, and the glowing neon gas 
so widely used in advertising signs. 

Has science any way of explaining the 
personalities of the many elements or 
shall we merely accept them as God- 
given attributes? Can science tell us 
why the diamond, which is nothing but 
pure carbon, is the hardest substance 
known and a total non-conductor of 
electricity; why neon is a gas; why sul- 
fur is brittle and crumbly and an ex- 
cellent insulator; why copper is soft 
and yielding and the best cheap con- 
ductor of electricity, while titanium is 
hard, brittle, and a poor conductor of 
electricity? 

As human behavior seems to be con- 
trolled largely by the genes, those tiny 
biological regulators of heredity, so too 
the behaviors of the elements seem to be 
controlled by the electrons, genes of the 
atom. Science has long realized that ele- 


ments are made up of atoms and that the 
atoms of any given element are alike- 
far more alike than peas in a pod. When 
we look at a piece of gold, we are look- 
ing at untold billions of gold atoms lined 
up in stime kind of orderly array, each 
atom held in some mysterious manner to 
its neighbor atoms. In the diamond, too, 
is orderliness, even more regularity than 
in gold, with each of the myriad carbon 
atoms Joined to its fellows in a definite 
pattern. What determines this orderli- 
ness? It is the number and arrangement 
of the electrons. 

In the past decade or two, science has 
probed deeply into the atom with its deli- 
cate electrical probes to discover that 
the atom, itself, is not the tiny, hard ball 
we once imagined but a complex affair 
indeed. Each atom might well be likened 
to a company of soldiers in war maneu- 
vers. There are large and small com- 
panies comparable with light and heavy 



Figure 2: The argon atom, though 
larger and heavier than the neon 
atom, also has eight outpost elec- 
trons and is a self-contained unit 

atomfo. In the center, compactly massed, 
is the main body of troops representing 
the nucleus of the atom — and its mass. 
Far out on the flanks, guarding the main 
lK)dy and acting as contact patrols, are 
the flanking electrons, small in mass but 
highly important. Small companies will 
have out but few of these flanking pa- 
trols, while larger forces will be sur- 
rounded and guarded by many flanking 
units. Thus we may picture the atom as 
a central mass, the nucleus, small in size 
but heavy in weight, surrounded at some 


distance by flanking electrons, the num- 
ber of such electrons depending on the 
massiveness of the nucleus. 

I T is to these flanking electrons that we 
turn in order to understand the be- 
havior of the atom and the element. As 
in any well organized fighting force, the 
electrons are assigned positions in flank- 
ing zones. If a zone is full — and a com- 
plete outer flanking zone never contains 
more than eight electrons — additional 
electrons must take up positions beyond 
the completed zone. The atoms of some 
elements have their outpost zone com- 
plete with eight electrons. This magic 
number constitutes a perfect defense. 
The atom is guarded on all sides and 
the eight flanking electrons form, as it 
were, a magic and impenetrable ring. 
Such atoms are self-contained units. 
They need not — in fact never do — herd 
together in flocks or fleets for mutual 
defense. Each atom travels its solitary 
path independent of its fellows. If there 
is no herding together there can be no 
solid, and elements whose atoms have 
such perfect symmetry will be gases. 
Such elements are the so-called noble 
gases: helium, neon, and argon (Fig- 
ure^ 1, 2). The flanking electrons hold 
tight to the atom and, while they can be 
loosened and temporarily removed, they 
flip back into place again in a hurry. The 
scientist explains the colorful glow of 
neon gas as due to this flipping back of 
electrons when they are temporarily dis- 
placed by a high-voltage discharge. 



Figure 3: By co*op«rative ahartiig, 
the central carbon atom obtaioa 
an oufpOfC zone of eight electrotu 
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In the noble gases there is a complele 
isolation of atoms and a complete lack 
of co-operation between atoms ; but next, 
in contrast, let us turn to the diamond 
as an example of the most complete 
and perfect co-operation hetween atoms. 
The diamond is composed entirely of 
carbon atoms and carbon atoms an^ 
highly gregarious. We return once more 
to our war-like analogy. Each carbon 



Figure 4: Arrangement of carbon 
atoms in the diamond, showing why 
the diamond is so hard: its atoms 
are compact and tightly locked 

atom has four flanking oulposl elec- 
trons— just half of the magic number 
of eight. Imagine, if you will, five car- 
bon companies in war maneuv(*rs, a cen- 
tral company surrounded by four oth- 
ers. Each company must maintain con- 
tact with the others through its four 
flanking contact patrols. Patrols from 
adjacent companies pair off, giving the 
central company eight patrols around 
it — again the magic number (Figure 3). 
But this is a process of sharing patrols; 
there is no self-contained unit. These 
co-operating patrols serve to hold the 
companies in a fixed and rigid relation- 
ship to one another. There can be no 
skewing of the battle front or lagging 
behind of one flank. This, then, consti- 
tutes the acme of perfect co-operation, 
perfect sharing of responsibilities. In the 
diamond each carbon atom is attached to 
its four surrounding neighbors by pairs 
of flanking electrons, one member of the 
pair coming from each atom. Only on 
the outside of the diamond is the sym- 
metry of eight electrons incomplete. 
Since thfe co-operative sharing process 
can be continued indefinitely thbr^ is no 
theoretical limit to the size of a diamond 


ciystal. It is no wonder that the dia- 
mond is the haidcst substance known 
to man, for the atoms are small and the 
co-ojjcrating electrons hold the many 
atoms in a tight and rigid embrace ( Fig- 
ure 4). 

But, there is still one puzzling fact to 
he explained. Everyone knows that elec- 
trons are negatively charged and every- 
one likewise knows that negative charges 
repel one another. How, then, is it pos- 
sible for two eleetrons to co-nperate us a 
pair in bedding atoms together? Science 
believes that these electrons spin like 
tiny tops. Each is a little dynamo setting 
up a magnetic field around it. If two 
electrons arc spinning in the same direc- 
tion, these fields will repel one another. 
If, however, the electrons spin in oppt)- 
sitc directions, the fields may interlock, 
di awing the eleetions together as a eo- 
opeiating pair. Like two gear wheels in 
mesh, they work tog(‘ther while spinning 
in opp<hsite direetions. 

Though silicon atoms are somewhat 



Figure 5: Arrangement of carbon 
and silicon atoms in Carborundum. 
Each silicon atom is surrounded 
by four carbon atoms and each 
atom of carbon by four silicons; 
yet by the sharing method each 
interior atom has eight electrons 

heavier and larger than carbon atoms 
and possess eight more flanking elec- 
trons, the arrangement of the electrons 
is such that there are again four outpost 
electrons. So silicon, like carbon, forms 
hard, rigid crystals ; but, more than that, 
silicon and carbon atoms can he alter- 
nated in a common crystal just as com- 
panies of French and .Moroccan troops 
might co-operate through their contact 
patrols. This compound, silicon carbide, 


known commercially as Carborundum, is 
almost as hard as the diamond and is 
commonly used as an abrasive. 

We may safely conclude that this per- 
fect co-operation hetween atoms possess- 
ing four outpost electrons to provide 
eight electrons around each interioi 
atom results in extremely hard, brittle 
substances. 

W HEN w(i turn to the metals we find 
a quit(* different situation (Figure 
6). The copper atom has hut one outpost 
electron. Obviously, copper atoms can- 
not he self-contained units like neon 
atoms, nor yet units capable of perfect 
eo-opeialion like carbon atoms. The lon<* 
electron has an iniinense space to guard. 
It must he an electron with a good mount 
capable of great mobility if it is to main- 
tain contact hetwiMUi numerous neigh- 
boring atoms. It must he first on one side 
of the atom, then (»n the other, pulsat- 
ing, as it were, hetween atoms. With such 
conditions existing then* can he no great 
rigidity of formation. There can he skew- 
ing and lagging; atoms can slide past 
one another to take uj) new positions hut 
still the lone contact electrons keep tin' 
atoms from falling apart. The cop[)ei 
atom army is one of gn at flexibility. No 
wonder cojijier can he pounded into thin 
sheets; these atoms slide easily into theii 
new positions (Figure 7). Then loo 
they may he strung out one after the 
other in fim* wires. 

Now copper is an excellent conductor 
of l>olh heal and electricity, while the 
diamond conducts m*ithei. Heal causes 
uloins to vibrate more rapidly; mobile 
atoms can transmit such vibrations from 
one to the other easily while atoms held 
rigidly in place cannot. Thus is ex- 
plained in simplest terms the ability of 



Figure 6: In metal atomic itnic- 
tures there are too few electrons 
to be shared in fixed positions be- 
tween atoms, consequently the 
electrons are mobile, free to move 
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Figure 7: Metals can be flattened out and worked because the lone outpost 
olectrons are not capable of holding the component atoms in rigid positions 


copper and the inability of a diamond ^ases becaiwe of the ability of two atoms 
to conduct heat. to co-operate in sharing electrons and 

Modern science regards an electric thus build up symmetrical flanking units 
current as a flow of electrons. As the of eight. Here, however, each inde- 
jerk of a locomotive transmits the jerky pendent unit is not an atom but a pair 
impulse successively to car after car of of atoms co-operating as a stable com- 
the following train, so electrons are bination. Others of these elements, like 

thought to transmit the electrical im- sulfur, are solids, somewhat brittle and 

pulse to successive electrons. When elec- crumbly and non-conductors of elcctric- 
trons from a battery are shoved in at ity. In them the sharing of co-operating 
one end of a wire, there is a continuous electrons is, at l>e8t, an imperfect one 

displacement along the line to the other and none of these solid elements sp- 
end where the electrons may be removed proaches the diamond in hardness and 

(Figure 8). We have, in effect, a line few have the luster so characteristic of 

of dominoes standing on end. As the metals. 

first is knocked over, it transmits the However, the entire story has not yet 
impulse to the next and successively to been told. The element titanium, though 
each in turn. hard and brittle, is a fair conductor of 

Without mobile <*lectrons there can electricity and is definitely a metal. But, 

be no transmission of the electrical im- like carbon, its atom has four flanking 

pulse. The greater the mobility, the electrons. This should make it, like car- 

greater the ease of passage of the elec- bon, a non-metal. Evidently the mere 

trical current. Hence, copper, silver, number of flanking electrons does not 

and gold, with but one outpost electron tell the entire story. Let us return once 

per atom, are our best electrical con- more to our analogy. Titanium is a much 

doctors. In the diamond electrons are larger and heavier atom than carbon and 

in fixed and rigid positions and in sym- possesses four zones of flanking elec- 

metrical groupings. There is no mobil- irons where carbon has but two. Obvi- 

ity; hence the diamond is a non-conductor ously, the outpost electrons will be far 

of electricity. from the nucleus and the titanium com- 

panies far apart. The contact patrols 

W E have descril)ed in some detail have a large area to cover and protect ; 

three fundamental types of atoms, hence, they must be considerably more 

those which possess eight flanking elec- mobile than those of the carbon atoms. 

Irons and are self-contained, those which We find that this greater mobility has a 

pi>88e88 four flanking electrons and repre- considerable effect on the behavior of the 

sent the acme of co-operation, and those element. It is more metal-like in its per- 

which possess but one flanking electron sonality. Thus, as an increase in the 

to form the mobile metals. We have number of electrons tends to make the 


There is still fttiother laotor whMi 
tends to mitke these heavy atoms more 
metallic in nature. In atoms having three 
or more outpost electrons one pair 
electrons often tends to drop hack into 
a ssone nearer the nucleus. For example, 
aluminum atoms possess three outpost 
electrons, yet aluminum is a rather soft 
and yielding metal and conducts elec- 
tricity well. As a metal it might well be 
classed with copper, silver, and gold as 
having but one outpost electron. Bis* 
muth, in spite of its five outpost elec- 
trons, is definitely metallic, though it is 
hard and brittle. Its metallic nature can 
be attributed bf)th to the massiveness of 
its atoms and the tendency of one pair 
of electrons to drop back from the out- 
post zone. 

T he personalities of the elements are 
not reflected in their electrons but 
determined by their electrons — “genes” 
of the atom. At all times their behaviors 
are predictable and consistent, for genes 
are constant. Standing at one end of the 
line of elements are the noble gases, ex- 
emplified by neon, with their symmet- 
rical structures of eight electrons and 
their self contained, rugged atoms. In the 
center of the line is carbon, greatest ex- 
ponent of communistic sharing; each 
atom is joined to four fellows through 
the medium of its four electrons with 
rigid and unyielding bonds. At the other 
end of the line stand copper, silver, and 
gold, soft and yielding, adaptable and 
flexible, poor in electron genes but rich 
in mobility. 

Dominating the entire line is the “rule 
of eight.” It was by arranging the ele- 
ments in order of the increasing weights 
of their atoms that Dmitri Mendel^eff, 
back in 1868 — long before electrons were 
known — discovered this famous “law of 
octaves,” the periodic law of the ele- 
ments. With the discovery of the elec- 
tron came a striking veri^ation of this 
great law — and its explanation: when 
a quota of eight electrons is complete 
a new zone begins. In rows of eight, 
then, each row a graded period, one row 
beneath another ; and in seried columns, 
each column a chemical family, shrewd 
Dmitri Ivanoviich Mendel6eff charac- 
terized the elements each in its own 


passed from the most perfect gases 
through the most perfect and most 
ligid of substances to the very soft and 
yielding metals. We have pointed out 
three extremes of personality: the self- 
contained, the co-operative, and the mo- 
bile. Intermediately we should find inter- 
mediate personalities and so wc do. 

Metals whose atoms possess two flank- 
ing electrons are as a rule somewhat 
harder than copper and are fairly good 
conductors of heat and electricity, while 
metals with three flanking electrons are 
still harder and are poor conductors ^f 
electricity. Some elements possessing 
five, six, or seven flanking electrons are 


element less metallic, so an increase in personality frame, yet each related to 
the weight and size of the atom may in all others in his remarkable periodic 
part offset this tendency. table. 
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Figure Ss Oiagrammatic ttprcMotadon of die conduction of obctticify by *, 
mttal. (All the figure, in ^ wttcle arc diagramwadg.) lilactrpna Mttar dhif 
wire at tbe left, are dieplaoed from atom to atom, and lawa at ifim 'lb 
an actual croM-eecdon of wire there would, of couMe, be ^ ddiniia 





Sterilizing^^^th Light 


N ew patronh of a bank at Suffern, 
New York, are puzzled these days 
by a curtain of pale bluish light 
that falls between them and the tellers, 
along the grilled windows. For some 
reason, bank patrons try to get as close 
to tellers as possible, and bank em- 
ployees suffer more than an average 
number of colds. Invisible radiation emit- 
ted by slender 30-inch tubes at the tops 
of the grilles protect tellers in this bank 
from infection. 

Casual buyers of meats in the Econo- 
my Stores, of Boston, have recently be- 
come acquainted with the same “lights,” 
and with a new word, “renlschleriza- 
tion.” In a cafeteria at Bloomfield, New 
Jersey, drinking glasses as well as meals 
and c>ther perishable foods are “rent- 
schlerized.” In the operating rooms of 
Duke Hospital, Perth Amboy Hospital, 
and others, the faint bluish light streams 
down on operating areas, with the result 
that operating-room infections, ordinari- 
ly me't with in several out of each hun- 
dred major operations, now are almost 
unknown in these hospitals. 

ALL these are indications that effective, 
economical sterilization with ultra- 
violet radiation is here. Bacteriologists 
have known, almost since the days of 
Pasteur, that ultra-vi<»let radiations 
would kill microbes. But attempts to put 
this knowledge to practical use on a 
wide scale have failed, because ultra- 
violet lamps used in the efforts have pro- 
duced, along with the germ-killing radia- 
tion, unpleasant quantities of ozone and 
heat; have been expensive to make and 
operate; and have required high intensi- 
ties of output to produce the necessary 
degree <»f sterilization. 

The ultra-violet spectrum, though in- 
visible to the eye, contains many more 
“colors” or different wavelengths than 
even the visible spectrum. Ordinary ul- 
tra-violet lamps emit most of these “col- 
ors,” th(Migh it is well known that some 
have little or no effect on bacteria, while 
others produce such special effects as 
tanning the skin, forming ozone in the 
air, and the like. Appreciable power is 
necessary t(> produce this enormous long 
spectrum of invisible light; ordinary 
ultra-violet lamps operate hot, are ex- 
pensive to make, may be dangerous, and 
the bactericidal effect is low in efficiency. 

The heat emitted by such lamps makes 
their use uneconomical, for example, in 
refrigerators. When used to aid in the 
sterilization of meats and other foods, it 
was found that the ozone produced by 


Microbe “Death Ray” . . . Invisible Ultra-Violet 
Ray» Kill Bacteria . . . Harmless to Humans . . . In- 
expensive . . . Lamp for Hospitals, Food Handlers 

By F. D. McHUGH 


some of the wavelengths hastened ran- 
cidity in fats. The lamps required the use 
of quartz envelopes to transmit the ultra- 
vhdet radiation, and thus were so ex- 
pensive that they were not commercially 
practical for sterilization. Furthermore, 
they required too much electric power to 
operate. 

A solution to this problem of making 
light-sterilization practical cost Dr. Har- 
vey C. Rentschler, Director of Research 
<»f the Westinghouse Lamp Division, and 
his associate. Dr. Robert F. James, staff 
bacteriologist, more than five years of 
research. Because wliat they developed 
is both a radiation source and a method 
of using the radiations, it has been 
formally and formidably named “the 
Rentschler- James Process of steriliza- 
tion with ultra-violet radiation.” 

In meat and fo(»d shops, at soda 
fountains and taverns where the 
process is used, it has already 
been shortened to “rentschleriza- 
tion.” 

The process is l»oth simple and 
inexpensive. 

It was known that some portions 
of the ultra-violet spectrum killed 
bacteria more effectively than oth- 
ers, but these regions were m>t 
exactly defined. Dr. Rentschler’s 
first task was to invent a meter 
that would measure accurately the 
amount of invisible radiation of 
any selected wavelength (or “col- 
or”) being emitted by his experi- 
mental lamps. His ultra-violet me- 
ter, the outcome of this prelim- 
inary research, is now used 
throughout industry wherever ul- 
tra-violet is used in any process. 

The next step was to test, te- 
diously and painstakingly, the ef- 
fect of various ultra-violet wave- 
bands upon bacteria and other mi- 
cro-organisms. This task, alone, could 
have consumed a lifetime of effort, had 
not Dr. Rentschler and Dr. James de- 
vised a rapid method of making bacterio- 
logic^al tests. They confirmed the belief 
of other physicists and bacteriologists 
that some portions of the ultra-violet 
were more deadly to microbes than oth- 


ers. Moreover, they found the wave-band 
which appeared to be the most effective. 
This microbe death-ray — harmless to 
humans — has no name, but is designated 
as in the neighborhood of the 2537 Ang- 
strom unit band. 

With this knowledge, they undertook 
to devise a lamp that would be sturdy, 
inexpensive to make and operate, and 
of such shape as to provide the greatest 
germ-killing power over the area to be 
sterilized. When they had decided upon 
some sort of gas-discharge lamp con- 
taining a bit of mercury vapor and sev- 
t*ral other light-emitting gases, there still 
remained a special problem: Ordinary 
glass is opaque to a wavelength of 2537 
Angstroms. Drs. Rentschler and James 
found their answer to this problem in 


A large refrigerator equipped with th# 
new **Iighti” to protect and preserve meats 

a special glass that is particularly free 
of iron, a metal that strongly absorbs 
the bacteria-killing wavelengths. The 
first “Sterilamps” were thus created in 
the Westinghouse laboratory at Bloom- 
field, New Jersey. 

When news of the Sterilamp reached 
the medical profession. Dr, Deryl Hart, 
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St^rgeon^in-Chief of Duke Hospital, Dur- 
ham, North Carolina, immediately asked 
for a chance to experiment with it. Pre- 
liminary tests were so satisfactory that 
operations were then performed on pa- 
tients, beneath the Sterilamp, and from 
the first the results were striking. While 
the bactericidal radiation did not elim- 
inate more than 80 to 90 percent of the 
bacteria in the extreme corners of the 


teriologists at Massachusetts State Col- 
lege beat them by 250,000 germs per 
glass. An examination of glasses at soda 
fountains in Montgomery, Alabama, re- 
vealed that 40 percent of those found 
were pathogenic — disease-producing. 

So well known has this condition been 
that years ago the majority of states and 
hundreds of communities passed what 
were meant to be stringent ordinances 


In a cafeteria, a customer 
takes a water glass from a 
rack over which two Steri- 
lamp tubes are mounted to 
sterilize the glasses and pre- 
vent growth of bacterial 
colonies by air-borne germs 


Two laboratory petri plates 
exposed to air in a cow 
stable. Bacterial growth on 
one at left is from contami- 
nated air, while one at right 
is kept free of air bacteria 
by rays from the new lights 




room, it did kill virtually all the bacteria 
in the air about the* operative wound and 
the supply and instrument tables. 

Those major operations performed 
with the radiation showed no infection 
and the post-operative temperature 
curves of the patients were much lower 
than previously. As a result of Dr. Hart’s 
successful experiments, Sterilamps have 
since been installed at the Mayo Clinic, 
Rochester, Minnesota; the New York 
Medical Center; the Perth Amboy, New 
Jersey, Hospital; and elsewhere. 

Another problem to which the Steri- 
lamps are readily applied is that of 
cheaply and effectively sterilizing drink- 
ing glasses and other utensils in restau- 
rants, bars, and soda fountains. 

In a recent survey published in Survey 
Graphic^ Roger William Riis disclosed 
results of a test conducted on glasses in 
several New York City soda fountains 
picked at random. Water-glass rims pro- 
duced 37, 112, 225, and 330 bacterial 
colonies; milk glasses produced 114 col- 
onies; fruit juice glasses 115 and 444. 
In another test, 12 office workers were 
asked to kiss sterile plates. Each kiss 
produced from 10 to 560 bacterial col- 
onies. 

Two professors of Michigan State Col- 
lege, investigating public drinking 
places in Lansing, found as many as 
100,000 bacteria on a single glass. Bac- 


requiring the sterilization of eating and 
drinking utensils. Forty-six states today 
have such laws on the bof)k8, but in 
general they are not enforced, because 
it is recognized that none of the steril- 
izing methods — chemical, hot- water, or 
steam — is practical. To meet this prob- 
lem, Sterilamps are installed in series 
along the inside baffles of bars and soda 
fountains, in wire glass-holders, or any 
other convenient form. They operate at 
temperatures only four or five degrees 
above room temt»erature. They give 99.99 
percent sterilizatum in a few seconds’ 
time and maintain constant sterility up 
to the time of using. 

t AST year an epidemic of septic sore 
J throat was traced to its source in a 
railroad terminal in the New York area. 
Within two (lays it had reached sevt^ral 
commuters’ towns along the railroad 
line. Meanwhile, what had been one 
case of septic sore throat in a com- 
muting New York business man was 
transmitted to his wife, thence to the 
maid, the children, and finally through- 
out the community. Moving picture the- 
aters and lunchrooms were examined. 
In one of the latter, traces of septic sore 
throat organisms were found in the water 
used to wash glasses and eating utensils. 
The proprietor was co-operative. Steri- 
lamps were then installed, and septic 
sore throat was stamped out at that focal 
point and kept from re-appearing. 

Since bacteria and mold usually found 
on meats in storage are killed by the 
Sterilamp, low-temperature storage in 
meat shops becomes unnecessary. The 
refrigerator needs only .to chill the meat 
enough to prevent flabbiness and render 
It firm enough to be cut readily and 


neatly. Use of Sterilamps does not, there- 
fore, make refrigeration unnecessary, 
but it appreciably reduces the cost of 
refrigeration. Results from experimental 
installations indicate other advantages, 
too, including reduction of dehydration 
loss from 6 percent down to 1 percent 
of total meat purchases; reduction of 
trimming loss from 10 percent to less 
than 5 percent; and so on. 

An installation of Sterilamps in a re- 
frigerator of Scherer & Company, Mah- 
wah. New Jersey, has resulted in an in- 
crease in meat sales of more than 50 
percent in eight months, without any ad- 
vertising or publicity. The store owners 
report that many of the regular custom- 
ers are now requesting outside cuts. 
They also estimate an annual saving of 
830 dollars due to reduction in mold, 
slime, and dehydration losses. The op- 
erating cost of the installation, including 
Sterilamp renewals at six-month inter- 
vals, is 130 dollars a year. 

I N the baking industry, the Sterilamp 
has been put to practical use by 
several companies. Two large firms have 
been using the lamp to retard mold 
growth on fruit cakes. Before the lamps 
were installed, spoilage on the cakes 
amounted to about 15 percent. After ex- 
posure to the radiation and after cer- 
tain changes had been made in the bak- 
ing set-up, spoilage fell to a trifling 1 
or 2 percent. Most of this improvement 
has been credited to the lamps. 

Drs. Rentschler and James still con- 
sider the Sterilamp so new, and its pos- 
sibilities so enormous, that they are un- 
willing to make predictions beyond those 
for which actual installations have pro- 
vided data. They have learned, however, 
that microbes are only a tenth as hard 
to kill in the air as on the surfaces of 
food or dishes, and this suggests that 
many air-borne diseases can be con- 
trolled by ultra-violet sterilization. 

Since the existence of the process has 
become known, bacteriologists have been 
clamoring for installations in their labo- 
ratories, to control air-borne contamina- 
tion of samples and utensils. Poultry 
raisers have been experimenting in the 
control of chicken diseases by installing 
the lamps in hen houses. A large drug 
and cosmetic manufacturer has Steri- 
lamps in his toothpaste mixer and over 
his unwrapped cold-cream jars. Theater 
owners have been writing to inquire 
whether the lamps could be installed to 
give patrons a free bath of germ-killing 
radiations as they enjoy the show. Steri- 
lamps will probably soon be installed in 
household refrigerators, in the kitchen, 
and in the dish cabinet, to prevent the 
spread of colds and other maladies 
through the family. This slender tube, 
with its faint bluish glow and its unseen 
ultra-violet radiation may soon, indeed, 
be a familiar and healthful landmark 
on the domestic scene. 



Some Astronomical Finds 


The Best Fish are Not Always Caught by the Best 
Equipped Fishermen . . . The Little Fellow With a 
Small T^escope Makes Finds of Unusual Interest 

By HENRY NORRIS RUSSELL, Ph.D. 

Chairman o£ the Dapartmant of Astronomy and Diractor of tha Ob- 
sarvatory at Priaaaton Univarsity. Rasaarch Associate of tha Ifount 
Wilson Obsarvatory of tha Carnegie Institution of Washington 


T he old proverb that there are ah 
good fish in the sea as ever were 
caught still holds true for the as< 
tronomical observer. He does not have 
to look back regretfully to some golden 
age in the past, when noteworthy dis- 
coveries were made, and lament that 
only routine work and drudgery remain 
for his portion. The industrious observer 
is still rewarded, now and then, by com- 
ing upon something unusual and re- 
markable. Several good finds of this 
sort, which have recently been an- 
nounced, are worth recording here. 

First we may pick a report by an 
Austrian observer — Lause, of Innsbruck. 
His equipment, as he describes it in a 
sentence, is not calculated to arouse the 
envy of others — a small telescope, set 
up in the open air with no fixed mount- 
ing, no driving-clock, no photometer, 
and an unfavorable climate. But this 
modest equipment is sufficient for the 
study of variable stars, by the familiar 
method of eye estimates, and Herr 
Lause has devoted his time to the use- 
ful, but not always easy, task of deter- 
mining the periods of eclipsing varia- 
bles. 

Since the eclipses follow one another 
at intervals equal to the orbital period, 
it would be very easy to find this if one 
could observe under ideal conditions. 
But, if one eclipse is observable, the 
next is only too likely to come in the 
daytime, or when the star has set, or in 
bad weather, and many revolutions may 
elapse before another eclipse is actual- 
ly seen. If the two eclipses have been 
well observed, so that the time of the 
middle of each is known within a few 
minutes, the true period should be some 
exact sub-multiple of this intervaL What 
fraction it is can be found out only by 
following the star till more eclipses are 
observed. Then, when we have three or 
four separate time-intervals, each of 
which should be an exact multiple of the 
period, an answer can ordinarily be ob- 
tained. Simple arithmetical methods of 
the trial-and-error type are usually 
quicker than elaborate algebra. 

O NCE in a while, however, there is 
trouble. For the star now in ques- 
tion, D1 Herculis, Lause had a dozen ob- 
servations of eclipse, but could net find 
a period to fit them. Finally when seven 
more eclipses had been observed (by 
patient watching, never knowing when 
to expect them) the puzzle was solved. 
There were two sets of eclipses. Those 
of each set came at regular intervals of 

346 


10.5502 days, but the eclipse of the sec- 
ond set came more than eight days after 
the preceding eclipse of the first set, 
and not quite 2% days before the suc- 
ceeding one. Until the two sets of 
eclipses were disentangled, it is no won- 
der there was confusion. The two sets 



of eclipses were independently discov- 
ered, and announced first, by Kordylew- 
ski. 

Readers familiar with eclipsing pairs 
will sec at once what the two sets of 
eclipses mean. The pair consists of two 
stars of nearly equal brightness, re- 
volving in a highly eccentric orbit, as 
shown in Figure 1. At position A on the 
orbit one star comes in front of the other 
and produces an eclipse of series I; at 
position B it goes behind and there is an 
eclipse of series 11. The time taken from 
the first eclipse to the second is (by 
Kepler’s Law) proportional to the area 
of the part of the ellipse on the right of 
the line AB^ the interval until the fol- 
lowing eclipse, to the part of the ellipse 
on the left of AB, 

Lause finds that the principal eclipsee 
(series I) are deeper than those of 
series II and last longer. The difference 
in duration is explained by assuming 
that the distance between the stars is 
greater at A than at B, and the orbital 


revolution consequently slower. The 
actual lengths of the eclipses are small, 
0.36 and 0.26 days, and the losses of 
light 52 and 40 percent of the whole. It 
follows from this that the brighter star 
must give out at least 52 percent of the 
total light (since its eclipse, which may 
be partial, cuts off so much), and can- 
not possess more than 60 percent, even 
if the secondary minimum is a total 
eclipse; and it is not hard to show that 
the two stars must also be of roughly 
the same size. For a rough calculation 
we may assume them equal. We then 
find that the diameter of each is 11 per- 
cent of their average distance, and se- 
cure the scale-diagram of the system 
shown in Figure 1. The average density 
of the two stars can be calculated and 
comes out one-third of the sun’s — a quite 
ordinary value. 

T ') put a scale of miles on the dia- 
gram, spectroscopic observations are 
necessary. As the star is of the eighth 
magnitude, these should be easy to ob- 
tain — and also precise photometric 
measures. The observers with big tele- 
scopes will presumably obtain these data 
within a few years; but the discovery 
of the remarkable nature and interest 
of the system will remain to the credit 
of the man with the small instrument. 

Another eclipsing pair, of equal In- 
terest, has been studM by two Russian 
observers, Zverev and Kukarkin* This 
star, UX Ursae Majoris, was discovered 
— also in Russia — ^by Beljawsky in 1933. 
The present observers, in their firrt few 
"nights* work, found strange behavior: 
‘^^metimes the star would be almost 
invisible while the next observation, 
made after 20 or 30 minutes, would diow 
the star in its normal brightness.” It 
was soon found that there wca*e regular 
eclipses occurring at intervals of 4^ 43® 
12^39 but lasting only 40 minutes. Mid- 
way between tbe deep eclipses. In which 
62 percent of the light is lost, occur shal- 
low ones, with a loss of only 7 percent* 
Apart from the short period, the 
curve of this system is quite pi i llafid^ 
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aitt lire two fttorf* revolv- 

ing titeit ^mmon center of gravity 
in circular orbita. One ia ten times as 
briji^ as the other and about 10 percent 
larger in diameter^ their radii being 21 
and 23 percent of their distance apart 
These elements represent the observa- 
tions admirably and the conclusions ap- 
pear to be well established. The re- 
markable one appears when the den- 
sity is computed^ for the results come 
out 20 times the sun^s density for the 
bright star, and 11 times for the fainter 
one. These are much greater values than 
have ever before been found from a 
study of stellar eclipses. They show that 
here, for the first time, we have con- 
clusive evidence of the existence of a 
star intermediate between ordinary 
Stars and the vastly denser white dwarfs. 
The existence of such stars has long 
been stispected, for several white stars 
of spectral Class A are known, which, 
though probably nearly as hot as Sirius, 
are of only about the sun^s brightness. 
Their spectra are somewhat peculiar, 
and it has been supposed that they were 
dense bodies. Now, in this case, the thing 
can be proved. The new variable is un- 
fortunately very faint, of magnitude 12.7 
at maximum. Photographs show that it 
is a white, and not a red star, but only 
the lOOdnch telescope can photograph 
its spectrum. We may hope to hear from 
this ere long; meanwhile the “little man*’ 
may again be encouraged to hear that 
the observations on which the present 
important conclusions are based were 
made with a 7Vi'inch telescope, by the 
usual method of estimating the bright- 
ness of the variable with respect to a 
series of comparison stars. The magni- 
tudes of these stars were carefully 
measured with a photometer by the same 
observers. 

O NE more circumstance — perhaps 
the most curious of all — should be 
related. When the observers realized 
the remarkable character of the star, 
they wrote to the great Russian obser- 
vatory at Simeis to ask whether it was 
shown upon their photographs. It was 
looked up, found on 71 exposures — and 
reported to show no variation ! This must 
have been disconcerting to the visual 
observers. But when they had worked 
out an accurate period they found, that, 
as luck would have it, every one of the 
71 photographs had been taken when 
the star was not undergoing eclipse. A 
diagram showing the phase of the veria^ 
tion for each exposure shows ^at they 
are scattered thickly over the whole 
period, with but a single gap — and in 
that gap, covering, one eighth of the 
period, the eclipae happened. Ihe 
chance that any observation made at 
random should mias the eclipse is 
On oil?d|iiia*T prfnciples of probability 
the ahajaoa %it eycry one of 71 obser- 
vations shoviM hdss It is {%)^ or 1 fan 
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13,000. The photographs were not actual- 
ly taken at random, but as Series of ex- 
posures on a few plates, at regular in- 
tervals. Whether this should m^ify the 
calculations of probability is a question 
for specialists, but it is evident that here 
we have a well-attested case where a 
very improbable event has actually hap- 
pened. It may be recalled, however, that 
hundreds — probably thousands — of oth- 
<‘r variable stars have been similarly 



Members of the Louisville Astro- 
nomical Society edging a 20-inch 
disk of Pyrex on their machine 
in quarters lent by the Univer- 
sity of Louisville, Louisville, Ken- 
tucky. In the group are a gas chem- 
ist, a garage owner, a manual train- 
ing instructor, a paint maker, a 
mathematics professor, a type-cast- 
er, a bridge engineer, and the treas- 
urer of a glass company— -typical 
combination of amateurs. The so- 
ciety meets weekly, discusses astron- 
omy and telescopes, and will ulti- 
mately complete this telescope of 
100-inch focal length which will 
then be used jointly by the Uni- 
versity, the public, and the makers 

looked up on photographs, and no such 
case of missing every time has been 
recorded before. 

Another interesting discovery, of a 
different sort, is reported from Stock- 
holm. It came in the course of routine 
observations for stellar parallax. Among 
the stars on the working list was one of 
magnitude 11.6, with die considerable 
proper motion of 0".95 per year. Meas- 
ures of a series of photographs led to 
a parallax of 0".089 — putting the star 
at a distance of 36 light-years, and mak- 
ing its real brightness 1/400 of the 
sun’s. All this is quite in the ordinary 
run; but an objective-prism photograph 
showed that the star had a spectrum of 
Class A-^in other words, that it was a 
white dwarf. In luminosity and spec- 
trum, this star resembles the companion 
of l^ius, and it is altogether probable 
that it, too, is of very small size and 
enormous density. 

From the same observatory comes 
another discovery of the same sort, made 
by the same observer. Dr, Ramberg. 


Ev0r since Lewis Boss discovered the 
great moving cluster of the Hyades, In 
Taurus, and determined its distance, a 
search has been made for fainter mem- 
bers of the cluster. This is a straight- 
forward piece of work, for the cluster 
stars move fully a second of arc in ten 
years and a displacement of this amount 
cannot possibly be missed when photo- 
graphs taken at an interval of a decade 
or more are compared. A considerable 
number of faint cluster stars, discovered 
in this way by van Rhijn and Raimond, 
have been observed spectroscopically at 
Stockholm. Among these, Dr. Ramberg 
has found two, which though very faint, 
show spectra of Class A. What is more, 
they have the peculiar and very char- 
acteristic features distinctive of white 
dwarfs. The hydrogen linen are extreme- 
ly wide and diffuse, and the spectrum 
is unusually strong in the ultra-violet. 

This excellent work adds three more 
to the short list of white dwarfs pre- 
viously known. The last two, like the 
first, arc faint, giving out 1/250 and 
1/350 of the sun’s light. Visually, they 
are hardly brighter than the fourteenth 
magnitude. 

The last two stars raise very interest- 
ing and puzzling problems. Their mo- 
tion indicates clearly that they are mem- 
bers of the great Hyades cluster. 

N OW all the stars of this cluster are 
moving together through space and 
it is reasonable to believe that they have 
had a c<»mmon origin, and hence to 
guess, at least, that they may he of about 
the same age. But there are stars of al- 
most all kinds in this cluster — red 
giants, of great <liaineter, ordinary white 
stars, of moderate size, like Sirius, stars 
like Procyon or the sun, and fainter red 
dwarfs down to the limit of observation. 
We have good reason to believe that 
these ordinary stars derive their energy 
from the gradual transformation of 
hydrogen into other elements (See, 
Scientific American, July, 1937, pages 
12-13), and have still a long life of 
luminosity before them. But the white 
dwarfs, with their enormous density," 
undoubtedly are throughout most of 
their substance very nearly in the de- 
generate state which marks the final 
stage of a star’s history (so far as we 
can now understand it at all). They 
should not be in this state unless they 
had exhausted almost all their internal 
energy and lived through all but the 
final stages of their lives. 

How they come to be members of the 
same cluster as ordinary stars, and pre- 
sumably of the same age, is at present 
an unsolved problem. It is not quite new 
— Sirius and its companion present a 
similar case — but this additional dis- 
covery adds emphasis to a question 
which as yet no one can answer. — 
PHneeton University Observatory^ March 
25, 2938, 
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Flame Softening of 
Flame-Cut Steel 

ALTHODGfl lilt* vast majority o[ steels 
.IX may he flame-cut without any detri- 
mental effect, there are a number of the 
hard grades of steel, particularly the low- 
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Flame following flame 

alloy, high -strength steels, which tend to 
harden along the cut edge following the 
cutting operation. 

A new process, known as flame softening, 
provides a simple and economical means for 
removing this undesirable hardness. Multi- 
flame heating heads, which usually operate 
simultaneously with cutting, furnish addi- 
tional heat to the body of the metal so that 
the cut edge is either annealed or tempered, 
depending on the type of steel. In the accom- 
panying illustration, one-inch thick, low- 
alloy, structural steel plate is being softened 
following cutting by means of a 30-flame 
heating liead. 

Vitamins in Fish 

V ITAMINS A and D are supplied by the 
oil of fish livers. However, recent in- 
vestigations in Norway have shown that the 


oil in the bodies of the fish also contains 
desirable amounts of these valuable mate- 
rials. Brisling have been found - even aflei 
smoking, canning, and storing — to contain 
90 to 960 international units of vitamin A 
and 1000 to 3000 international units of vita- 
min D per 100 grams. Herring similarly 
contain both vitamin A and vitamin 1) even 
after kippering and canning. The proportion 
of vitamin in the fish body oils is only about 
1/10 of that in the liver oils, but nevertheless 
has a considerable value. — />. //. K. 


LAMPS 

'T^HE United States uses 50,000,- 
000 60-watt lamps a year. Five 
years ago they cost 20 cents each; 
now they cost 15 cents. Because 
they give 15 percent more light, 
they give us, free, over 16 Va million 
dollars’ worth of electricity. 


As Others See Us 

U NDER the caption, “Just Foolishness,’’ 
the London, England, Sphere recently 
made this comment: “The United Slates 
contains 6 percent of the world’s area and 
7 percent of its population. It normally con- 
sumes 40 percent of the world’s coffee, 53 
percent of its tin, 56 percent of its rubber, 
21 percent of its sugar, 72 percent of its 
silk, 36 percent of its coal, 42 percent of its 
pig iron, 47 percent of its copper, and 60 
percent of its crude petroleum. 

“The United Stales operates 60 percent 
of the world’s telephone and telegraph 
facilities, owns 80 percent of the motor cars 
in use, operates 33 percent of the railroads. 
It produces 70 percent of the oil, 60 per- 
cent of the wheat and cotton, 50 percent 
of the copper and pig iron, and 40 percent of 
the l^d and coal output of the globe. 

**Tlie United States possesses almost 
|11J)00.000,000 in gold, or nearly half of the 


worlds monetary metal. It has two lhird'< 
of civilization’s hanking resources. The pur- 
chasing power of the population is greutci 
than that of the 500,000,000 people in 
Europe, and much larger than that of the 
more than a billion Asiatics. 

“Responsible leadership which cannot 
translate such a bulging economy into as- 
sured prosperity is destitute of capacity. But 
pompous .statesmen, looking over the estate, 
solemnly declare that the methods by which 
it was created are all wrong, ought to he 
abandoned, must he discarded; that tin* 
time has come to substitute political man- 
agement for individual initiative and super- 
vision. 

“Then* IS only one way to rharadcri/c 
that proposal. ... it is Just damn foolish- 


“Bliffy Sniffer'’ 

P erhaps yon have wondered how tele- 
phone men are able to find the right 
wire among the hundreds which fan out like 
straws in a broom from the end of a tele- 
phone cable. For years it was a tedious task. 
But Bell System engineers have recently 
brought forth the “bliffy sniffer,” shown in 
use, in the accompanying illustration, by u 
cable splicer. 

You can see that this “bliffy” is not a 
hound dog with supersensilive nose; it can’t 
hark, bite, see, or smell. But it can hear 




How doM Iti W 


348 



JUNE • 1938 


SCIENTIFIC AMERICAN 


349 


ami, in a jiSy, anifl out the proper wire in 
a eabla* Thus when cable la ^ing inatalled, 
or when repairs are made, the voice service 
can he extended or restored much more 
easily and quickly. 

The “bliffy*’ is really an “exploring am- 
plifier,*’ bonsisting of a box containing an 
amplifying set, a head-phone, which is worn 
by the splicer, and an instrument shaped 
like a pencil, which he holds in his hand, 
and which does the sniffing. 

When repairs are to be made, a tone is 
sent out from the distant central office along 
the wire in question. The repairman clamps 
the “bliffy” telephone on his head and passes 
this pencil-shaped detector over the bundle 
of wires. Without any metallic contact, it 
picks up the tone, identifying at once the 
wire he wishes to reach. 

Radio Warning at 
Railroad Crossing 

A new device invented jointly by .1. 

Edwin Smith, formerly railway claimn 
attorney, and Leroy M. E. Clausing, radio 
consultant, to prevent accidents at railway 
grade crossings, has just passed a success- 
ful test with a perfect score. 

The device consists of an automobile radio 
receiver which performs the dual service of 
warning the automobile driver of an ap- 
proaching train and furnishing the usual 
broadcast programs. 

The warning signal is emitted by a small 
compact transmitter, located at the grade 
crossing and actuated by approaching trains, 
ns are the warning bells and gates. The 
transmitter is designed to minimize the ra- 
diation held, so that the range is limited to 
a short distance of about 100 feet from the 
antenna. The latter is strung along the road 
for about one quarter mile on each side of 
the crossing, so that the driver has ample 
time to stop the car, regard I esft of speed. 

The portion of the receiver used for am- 
plifying the warning signal is automatically 
turned on when the car is started. Recep- 
tion of broadcast signals is optional at all 
limes but they are automatically shut off or 
blocked out by the warning signal from an 
approaching train, so that the unmistak- 
able warning lone commands instant atten- 
tion. A distinct and different tone is emitted 
for trains moving in opposite directions on 
double tracks to prevent drivers from cross- 
ing the tracks just after one train has passed 



When baby cries, a sensitive micro- 
phone ( right ) transmits the sound to 
the distant reproducer shown above 


and another is approaching from the oppo- 
site direction. 

The price of the improved auto radio will 
he practically the same as that of an or- 
dinary auto radio and the cost of the small 
low power transmitters at the crossings is 
also very low, so that the item of cost can 
not stop the immediate installation of posi- 
tive protection, by the railroad companies, 
bus companies, trucking companies, and 
privately owned automobiles. 

It is estimated that at least 95 percent of 
the 4484 grade crossing accidents, with a 
toll of 1875 deaths and 5136 injuries in 1937, 
could have been prevented, had such an in- 
vention been in operation during that period. 


Radio Nurse 

N O, it won’t eliange the baby! That fact 
was made edear at a recent demonstra- 
tion of the much-talked-of “Radio Nurse,” 
a development of Zenith Radio Corporation. 

It is in reality an extremely sensitive 
sound-transmitting device consisting of two 
small units-- one a “guardian ear” which 
picks up even the slightest sound in the 
room in which it is placed and transmits it, 
highly ampli^ed, to the other unit which 
may be placed in any other room in the 
house. Both units are put into operation by 


simply plugging them into an ordinary light 
socket, no special wired connection between 
the two being necessary, thus allowing the 
units to be moved from room to room as 
needed. 

The principal uses for the new device are 
expected to be in the care of children and 



invalids, although it also has possibilities as 
a burglar alarm, not to mention scientific 
eavesdropping. 

During the demonstration, the demonstra- 
tor pul his pocket watch near the “ear.” 
Over the “Nurse” it sounded like the clank 
of a railroad spike. The fizz of a lithia tablet 
in a glass of water sounded like a cataract. 


STEEL 

¥N the typical small house, an 
^ average of four tons of steel 
and iron are used. This is in the 
form of nails, bath tubs, sinks, 
radiators, steam piping, furnaces, 
flashing, leaders and gutters, con- 
duit, and the like. 


Fireproof Fabrics By 
Simple Home Process 

F abrics can be fireproofed and made 
safer for clothing and house furnishings 
hy^ a simple and inexpensive home process 
of dipping them in a colorless liquid, a 
solution of seven ounces of borax and three 
ounces of boric acid in two quarts of hot 
water. This treatment, says Dr. Martin 
Lealherman, of the Bureau of Chemistry 
and Soils, United Stales Department of 
Agriculture, will not protect fabrics from 
injury by flame or intense heat, but it will 
prevent the fabric from bursting into flame, 
and spreading fires that endanger life or 
cause the destruction of homes. 

The borax-boric acid solution may be ap- 
plied by dipping fabrics until they arc thor- 
oughly moistened, then wringing out the ex- 
cess and allowing them to dry. Treated 
cloth may be ironed just before it is dry. 
Or the solution may be applied by sprinkling 
or spraying the fabric enough to moisten it. 
This method is likely to be more convenient 
for rugs, draperies, and upholstered articles. 
Addition of a little soap will make the treat- 
ileiit more effective for canvas and other 
textiles that do not wet easily. 

Fireproofed fabrics are particularly de- 
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How the Boeing Stratoliner will appear in flight 


ftirable lor curtains and hangings in the 
home which are likely to be blown against 
lamps or candles, for the coverings of iron- 
ing boards, for rugs near fireplaces, and even 
for children’s playsuits. The solution is not 
weatherproof, and articles that are washed, 
such as curtains and playsuits, will have to 
be fireproofed after each washing. The 
treatment does not affect the textile colors 
and does not injure the fabric. It does have 
a slight protective effect in counteracting the 
destructive effect of acid and sulfur fumes 
from stoves and furnaces. Its most desirable 
feature is its ease of application. 

The Boeing Strato- 
liner 

T he problems of the supercharged pas- 
senger cabin for sub-stratosphere use 
have quite frequently been referred to in 
these columns. The first ship actually flown 
with a supercharged cabin is the twin-en- 
gined Lockheed, delivered for experimental 
purposes to the Army Air Corps. In a few 
months the Boeing Company will have com- 
pleted a supercharged cabin ship for sched- 
uled transport of passengers. Very appro- 
priately this new plane will be called the 
Boeing Stratoliner. 

The synthetic photograph of the Stratolin- 
er is a true and accurate portrayal of the 
plane as it will appear in flight. Our read- 
ers have become accustomed to the extreme- 
ly **clean*’ aerodynamic appearance of mod- 
ern transports. Here the process of stream- 
lining is carried a step further and the nose 
itself is perfectly streamlined, with the cock- 
pit windows embedded in the bow of the 
fuselage. The elongated “tear drop” ^pe is 
entirely desirable from an aerodynaulo point 
of view, and will not interfere with the 
pilot’s vision in the slightest degree* With- 
out definite information, we will boglffd 
the guess that the windows will be of fdaatic, 
transparent material. It is difficult if not 
impossible to give glass the compound curv- 
atures required. 

The main items of the specifications of 
the Stratoliner are: Wing area, 1486 square 


feet; wing span, 107 feet 3 inches; length, 
74 feet 4 inches; over-all height, 17 feet 3 
inches ; day passengers, 33 ; night passengers 
(16 berths, 9 reclining chairs), 25; cargo, 
4000 pounds; fuel capacity, 1275 gallons; 
power plant, four Wright Cyclones of 1100 
horsepower each; top speed, 241 miles an 
hour at 6000 feet; maximum range with 
7000 pounds pay load, at optimum cruising 
speed of 150 miles per hour, 1950 miles. 

But the fine design is not the most in- 
teresting feature of the new ship. Maximum 
interest attaches to the interior arrange- 
ments and the maintenance of reasonable 
pressures within the cabin. These interior 
arrangements are shown in the cut-away 
sketch. Just aft of the control room, in the 
nose of the fuselage, is the men’s dressing 
room ; then there are four spacious compart- 
ments, the first two shown made iq) for 
night travel. On the near side of the cabin 


ur^ nine mlliwifl 
irityel* At. 

ing room aud dlte gaBcf, 

The eyUn^rioai walb uf %hit odlditA Iti- 
eluding windowa, dbore, and flulugi 
. which pass the controU,. tie ahedlut^y 
tight and consttucted to withstand an iii- 
terior preasuio six pounds per aquare inch 
higher than the outer air. When the plane is 
flying at 20,000 feet, the cabin atmosphere 
will he equivalent to normal atmosphere at 
12,200 feet altitude, which is sufficiently com- 
fortable. When the plane is at 14,700 feet the 
interior **altitude** will be 8000 feet. Thus the 
cabin is not actually supercharged to sea- 
level pressure. 

Fresh air, drawn through the leading edge 
of each wing, is compressed by two engine- 
driven superchargers and circulated through- 
out the cabin after being heated by con- 
denser type steam radiators. Either of the 
two fully independent sets of supercharging 
and healing units will he able to handle the 
entire job alone, so that there is little 
risk of failure. The entire system operates 
automatically with the same ease as the 
thermostatic control of an air-conditioned 
home. The blowers furnish sufficient air for 
40 passengers. There are individually con- 
trolled ventilators. Spent air is discharged 
through the baggage compartment housed 
below the passenger compartment. 

Of course this marvel of the engineering 
art will be taken completely for granted 
by the public when put into operation! — 
A. K, 

Revival of the 
Airship? 

T he Navy is to have an experimental 
fund of 15,000,000 dollars for the de- 
velopment of aircraft and of novel surface 
vessels. In spite of the somewhat lukewarm 
attitude of the Bureau of Aeronautics, the 
House Naval Affairs Committee has decided 
to allot 3,000,000 dollars of this fund to the 
construction of a rigid airship of about half 
the size of the Akron or the Macon, The new 
airship will be used merely for training or 
experimental work. Certainly this is a wiser 
policy than again building the very largest 
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of Vaft Mare liutber infaetical Ui(amiaUon 
ig AVaiiaWa the avoidanee of fattife tragic 
accideiitt. 

Anatet sign of the revival of rigid air- 
ship activity is the forthcoming completion 
of the LZ*I30, slater ship of the ill-fated 
Hindenburg^ With indomitable courage the 
Germans are pushing their plans for the re- 
I'stablishment this summer of their lighter- 
than-air service across the Atlantic. Trial 
flights will come in May. As soon as the 
tests are completed, a schedule of IS to 18 
round trips will be started at the average 
rate of three a month until fall. The LZ-J30 
is almost identical in dimensions and general 
appearance with the Hindenburg, with the 
^ame cubic capacity of 7,000,000 cubic feet. 
Because it is planned to use helium instead 
of the inflammable hydrogen, the LZ-130 will 
carry only 40 passengers against the 70 of the 
previous craft. — A, K* f At press time, above 
arrangements are in al>eyance awaiting de- 
cision on the sale of helium to Germany. — 
Edit or A 


A Navv Torpedo Boat 

T he Navy Bureau of Aeronautics quite 
rightly releases only the most meager 
information regarding its plane develop- 
ments. So we are lucky to have even a short 
story to present on the XPTBH-2 torpedo 
plane built for the Navy by the Hall-Alum- 
inum Aircraft Corporation. These mystic 
letters probably mean that this is an ex- 
perimental ship, and a torpedo boat, with 
designation H-2, but the reader’s guess is as 
^lood as ours. 

Even without detailed specifications, it is 
quite clear that the Navy has gained a for- 
midable naval weapon. With completely 
clear space between the two pontoons or 
floats, there is every facility for launching 
bombs or a torpedo. Each float is mounted 
on a single streamlined strut, and not only 
JH clear space thus provided, but aerody- 
namic efficiency is also gained. A single 
“monospar” is provided in the cantilever 
wings, a type of construction which is novel 
in American practice, although frequently 
used in British construction. The stream- 
lined supporting struts of the floats have 
a logical point of attachment to the single 
spar of the wings. Floats are divided into 
several water-tight compartments, adding to 
safety in the case of accidental damage. 

The fuselage has been carefully designed 
from a fighting point of view, and is divided 
into six compartments bousing the various 
service requirements such as nose gun tur- 
ret, mid-ship and after gun compartments, 



XPTBH-2, carefully designed from a fighting point of view 


and, in addition, pilot, mechanic, and radio 
cockpits. The wing span is 79 feet 4 inches; 
the over-all length is 55 feet 4% inches. 
A. K. 


Engines for Light 
Planes 

A mong the exci*llenl papers presented 
. at the National Aeronautic Meeting of 
the Society of Automotive Engineers, a par- 
ticularly timely one is that by N. N. Tilley, 
of Continental Motors, on engines for light 
airplanes. The light airplane has had a 
phenomenal growth in the last two years; 
further progress of the civil airplane type is 
hound to come with the development of 
better motors. 

Mr. Tilley gave a fine definition of the 
light airplane: “It is characterized first of 
all by its light weight — about 600 pounds 
empty and 1000 pounds gross, which in- 
cludes two occupants and ten or fifteen 
pounds of baggage. The type is simple and 
reliable. Landing speeds are below 40 miles 
per hour; cruising speeds are 70 to 90 miles 
per hour, and lop speeds are from 85 to over 
100 miles. Twenty-five or more miles are 
obtained per gallon of gasoline.” Certainly 
this is a very attractive type, hut one whose 
reliability and future are tied up with the 
provision of really suitable engines. 


When light airplanes were first built, the 
power plant was unsatisfactory. Many of the 
original designs were based on standard au- 
tomobile or motorcycle parts to obtain low 
prices. But it was soon found that continu- 
ous operation in the air presented far more 
difficulties than intermittent operation in 
earth-bound vehicles. Exhaust valve mate- 
rial had to he changed to the non-burning 
type used in larger aircraft engines. Crank- 
cases had to be built of heat-treated alloys. 
Better spark plugs, better materials all 
around had to he siihstituted, and greater 
strength provided in various parts of the 
design. It is only today, after disappoint- 
ment and evolution, that satisfactory light- 
plane engines have appeared on the market. 
We know of at least five engines in this 
category — Continental, Lycoming, Aeronca, 
Menasco, and Franklin. 

From 35 to 45 horsepower, the recent 
light-plane engines have gone to more than 
50 horsepower. In spite of higher revolutions 
per minute, these engines weigh from 155 
to 165 pounds. The weight per horsepower 
is still high, three to four pounds per horse- 
power, which looks surprisingly heavy when 
compared with the one pound per horse- 
power of the large Wrights or Pratt & Whit- 
neys. The extra weight is due in part to the 
fact that minimum casting thicknesses must 
he adhered to, and in pan because the re- 
quirements of low cost minimize the amount 
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of raacfiine finiah and load to the use of 
plain cast-iron cylinders, tappets, and cam- 
shafts. 

Cooling difficulties have been overcome by 
increasing the cooling fin area, and the use 
of tunnel cowlings. Balance difficulties have 
been eliminated by using four cylinders in- 
stead of two, and by arranging these cylin- 
ders in horizontally opposed fashion, wliich 
eliminates all the most important causes of 
unbalance. Higher revolutions per minute 
have made the weight per horsepower at 
least reasonable. Equipment has remained 
very simple, but is quite reliable. 

Mr. Tilley is satisfied with the achieve- 
ments, and it is not out of place to describe 
one of the several types mentioned above. 
This is the Franklin 50 horsepower four 
cylinder opposed engine, a derivative of the 
once well-known Franklin air-cooled auto- 
mobile engine. As much as 53 horsepower is 
obtained at 2400 revolutions per minute. The 
cowling or tunnel was introduced to im- 
prove the cooling of the two rear cylinders. 
This cowling, and guidance of the air flow, 
now permit the rear cylinders to he kept 
at approximately the same temperature as 
the front cylinders. Fuel economy is excel- 
lent and lean mixtures can be employed. 
— /f. K. 

Unitwin Powek 

T he idea of a multiple-engine power 
plant driving a single large propeller is 
by n(» means new. The Germans tried such 
('ombinatiuns, during the war, on some 
bombers (considered giants at that lime) 
of long range. In fact, we recall that a Ger- 
man bomber actually had four engines 
mounted together in the nose of the fuselage 
and driving a single propeller. Oaring and 
clutches allowed all or any of the motors to 
he connected to the airscrew. Now the Lock- 
heed Aircraft Corporation and the Menaseo 
Manufacturing Company are co-operating in 
a power plant to which lias been given the 
picturesque title of “I i nit win.” Two Menas- 
co models, each of 250 horsepower, are em- 
ployed and these are connected to the pro- 
peller after the fashion shown in our sketch, 
although wc have no information that this 
is indeed the method emjdoyed, and are 
merely offering a possibility. 

The purpose of such a combination is ob- 
vious. The safety of twin engine operation 
is obtained without the disadvantages. When 
one motor fails in a normal twin-engine de- 
sign, there is always an offset torque, which. 



Two engiticA-— one propeller 


introduced suddenly, may give control difh- 
cullies. Also, the offset torque and tlie idle 
propeller increase ilrag and militate against 
continued flight on one engine. 

Of course I'nilwin introduces its own dif- 
ficulties such as gearing weight and losses, 
use of clulch(*s with accompanying compli- 
cations, and placing of the engines in the 
nose where their noise and exhaust are more 
of a problem than when the engines are dis- 
posed on the wings. — A, K. 

A Mechanical 
“Alligator” 

T he mechanical “Alligator” recently in- 
vented and developed by Mr. Donald 
Rocbling, of Clearwater, Florida, is a unique 
amphihion vehicle that propels itself as 
readily on water, through swamps, and up 
hill and down dale, as on firm flat land. 
Donald’s father, Mr. John A. Roebling, hav- 
ing helped the Florida Red Cross relief work 
in the Okeecliohee Lake region, asked Don- 
ald, in 193.3, to build for him an amphihion 
rescue machine to assist in this work wlien 
needed. Thus it was that the machine came 
to he developed. 

The slnirture is luiilt of duralumin, a 
metal that is three times as resilient as 
steel, and yet has only a third of its weight. 
The machine has a total net weight of 87(K) 
pounds, and has capacity to accommodate 
40 people in its passenger section, which 


might add aa much as three tons to the l9ed. 
When on rescue work, the “Alligatof** would 
carry a crew of from two to five men, and 
he equipped with a portable radio set. 

One of the interesting features of this 
amphihion is the fact that the same method 
is used for propelling it on land and on 
water; in other words, there is no special 
propeller for operating the machine in the 
water. The two continuous treads at the 
sides of the machine are made up with 
speciully-construcled Link-Bell double-width 
finished steel roller chain to which curved 
blades or cleats are attached. 

TIu* engine— an 85 horsepower Ford V-8 
i iigiiie, with Federal-Mogul copper heads to 
give it a 120 horsepower rating — is located 
in the rear of the machine. The operator sits 
at the controls in the eah at the front of 
the machine. There are two hand levers and 
a Bendix electric vacuum control system, 
popularly known as an “electric hand.” All 
clutches and brakes are operated hydraul- 
ically. 

The speed of this machine, which measure-, 
20 feet long by 8 feet wide over-all, is about 
18 miles an hour on land, and 8.6 miles an 
hour in water. 

Mr. Roehling points out that this am- 
philuon could he used for other purposes as 
well, such as exploring swampy or thickly- 
wooded sections in the oil fields. 

it could Iravtd on ice and snow if proper 
precautions are taken to prevent formation 
of ire on the chain.— LmA-ffe// Aeics. 


BRIGHT 

np'HE flare-up of the 16th super- 
nova of all history, which was 
discovered laat year by astronomers 
of Palomar Mountain observatory, 
was of the order of 500,000,000 
suns in brilliance. So distant is the 
star that its light took 3,000,000 
years to reach the earth. 


A New Zeolite 


I N treating hard water the iiHiial methods 
of wjftening leave sodium instead of cal- 
<^iuni^nd magnesium in .solution. Water 
Mofttme-d in the usual manner i» often not 
suitable for use in making ice. A new ma- 
terial having an action similar to the zeo- 
lites, hut introducing hydrogen into the 
water instead of sodium, has recently proved 
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efficaoiouB* In principle the new material, 
Zeo'Karb H, has the property of taking 
aodinm ions out of the solution and re- 
placing them by hydrogen. Thus a water 
containing sodium carbonate, after usual 
softening treatment, will lose its sodium 
content when passed over a bed of the new 
material. The water after this treatment is 
practi<!ally free from dissolved metals of 
any kind. — D. H. K. 


America Leu 

F rom time to time during the past year 
or two reports have been published coii- 
rerning work in Russia in the use of pre- 
served blood from suicides as a source for 
transfusion. So often has this been com- 
tnenled on in various publications that many 
have been led to believe this technique is 
uniquely Russian. However, it is consid- 
erably older than many may believe. For ex- 
ample, the British Medical Journal for June 
22, 1918, the final year of the World War, 
contains a paper describing the same tech- 
nique, written by Cupl. Oswald Robertson, 
an American Army surgeon serving at that 
lime with the British Expeditionary Forces 
in Fiance. He discussed the use of blood 
m this manner, and states that 22 trans- 
fusions of bottled blood obtaincnl from I he 
dead were made on 20 individuals, 11 of 
whom survived. 

Even then, the technique was not n<*w. 
Dr. Robertson, in his 1918 arlicle, gives 
credit to Drs. Payton Rous and J. R. Turner 
of the Kockefellei Medical Insinute for still 
eailiei experimenis on this ti'chnique. 


Do Your Own Sound 
Recording 

B usin E.S.SES, schools, sales exeeulives, 
music teucluTs, and inaiiy olhets have 
long desired suiiie method of recording the 
vocal or instrumental efforts of their mem- 
hers, their sales forces, or students. Such a 
method is now available in the Presto Junioi 
Sound Recorder, a new and higlily perfected 
home recording instrument. It makes phono- 
graph records of the speaking voice,- of sing- 
ing, orchestra music, of sales solieilalions, 
or of conversations which must be preserved. 

This recorder consists of a 12-inrh record- 
ing turntable, a recording nieehaiiism that 
cuts the groove in the record as it records 
the sound, a play-back pickup, a fivc-luhc 
amplifier having ample power for home use, 
a loudspeaker, and a microphone with desk 
stand. The entire instrument is mounted in 
a carrying case of moderate size and weighs 



Sotmd record«i>-^tiipiict 



Above: Tracing contour lines by 
the new stereoscopic method, using 
colored glasses. Below: Printer and 
one of the small glass plates 



.‘15 poundH. Operation is simple; it is nec- 
essary only to plug it into a 110-volt alter- 
nating circuit. A converter may be obtained 
for using it on 110-voll direct current or on 
storage batteries. 

The records used arc mirror smooth, cellu- 
lose coated disks, the same as arc used by 
leading bioadcasting stations for making 
electrical transcriptions. Onci* made the 
record is permanent and may be played as 
often as desired, using ordinary steel needles. 


RAINBOW IN METALS 

PLECTROPLATING has pro- 
^ gressed to the point where it can 
duplicate the rainbow or the color 
in a soap bubble. By auper-impos- 
ing a film of copper oxide on bright 
nickel plate at a base, any color in 
the rainbow can be reproduced in 
metal, the color being determined 
by the refraction of light which 
varies with the thickness of the film. 


Stereoscopic Map and 
Contour Plotter 


T he United State« Army Air Corps is 
reducing IS-square-mile chunks of coun- 
tryside to little glass plants the size of tw<» 
and a half special delivery stamps. 

Bausch and Lomb Optical Company is 
now completing for the army fliers a chain 


of instruments that appear to make the high- 
booted surveyor with transit and theodolite 
as extinct as the dodo. Where carthbound 
surveyors, like George Washington, took 
days and weeks for fudd work, the new tech- 
nique uses an airplane and does the work 
in a few minutes. 

It is not HO easy as it sounds, according 
to the engineers who designed the instru- 
ments. A map traced from a simple aerial 
photograph is not very useful in placing 
artillery, planning dams, or putting through 
power lines. For such purposes knowledge 
of the vertical lay of the land is as necessary 
as north-south and east -west data. 

To measure heights and depths of all the 
little hills and valleys 20, (KK) feet beneath 
a plane eruising at 1.50 miles an hour, the 
new .Steieo-Mapping Projector equipment 
uses the same principle as three-dimensional 
movies viewed through spectacles with one 
red and one blue lens. 

An automatic camera in the plane, shoot 
ing at regular intervals, makes pictures a 
mile apart. Teirain featuri's arc thus seen 
from different positions in surceeiiing photos 
just as the two eyes see things from slightly 
different positions to get depth perception. 
If the two eyes respectively see the viewn 
taken a mile apart, the effect is as if the 
map-maker had eyes a mile, apart. 

To achieve this, the seven by nine inch 
film negatives, each covering, from the usual 
altitude of 20,000 feet, about 13 square miles, 
arc printed on small glass plates. From 
them the picturti is projected down on a 
drafting table by two adjacent projectors 
operating with red and blue light respec- 
tively. An observer who looks at the pro- 
jected overlapping pictures with red ami 
blue speclaclea sees with one eye only what 
the camera saw in the first position and 
with the other eye only what the camera 
saw in the other position. 

With six separate adjustments on each 
projector set to bring it into exactly the 
same angular position that the camera had 
when it made the corresponding negative, 
the mapper suddenly sees a single illusory 
three-dimensional model of the terrain on 
the table before him. So realistic is it that 
he may feel an impulse to pat the lop of 
.g j^tooth hill or try to prick his finger on a 
1||(|^hone pole. 

“To draw his map he moves about on the 
drawing paper a fixture containing an illu- 
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m 'mated pinhole mounted diteetly above a 
pencil. With the point of light eel at a given 
height, the mapmaker moves the fixture 
about $0 as to keep the point in contact with 
the surface of the illusory ground. The line 
thus traced passes through all points where 
the ground is that high. Such a scries of 
lines create a contour map. 

With the great reduction in si^e involved, 
the highest accuracy must be maintained to 
make usable maps. A few thousandths of 
an inch of error may mean many feet in 
the field. 

Synthetic Hard 
Materials 

D espite the age-long search for hard 
materials to make tools and ahrasives, 
nothing has been made or found that com- 
pares with the diamond in hardness and 
efficiency as a cutting tool. Although syn- 
thetic silicon carbide is harder than other 
natural materials, and boron carbide re- 
cently developed as a commercial abrasive is 
harder than silicon carbide, both are easily 
cut with diamonds. A cheap material that 
is closer to diamond's hardness is being 
continually sought.- H. K, 



**Rapid*fire*’ X-ray equipment for tracking down tuberculosis 


Stream Sedimentation 
Studies Provide Valu- 
able Data 

A LABORATORY designed to test the 
sediment -load of streams has been built 
by the Works Progress Administration of 
North Carolina across Rocky Creek in Ire- 
dell County for the United States Depart- 
ment of Agriculture. Sedimentation studies 
will be the aim of the Soil Conservation Ser- 
vice work at this station. 

Spanning the stream, 14 concrete veins 
spaced five feel apart adjoin concrete and 
stone revetments. Four feel below each sec- 
tion is a 16-inch pipe, leading to a pump 
house. Hydraulic oil cylinders permit a sam- 
ple of each or any vein to be pumped into 
the vats. 

Qualitative and quantitative analysis of 
the samples will be made to determine from 
the suspended load what bed load of sedi- 
ment is carried by the stream under all 
conditions. 

North Carolina, immense developer of wa- 


ter power, has a vital interest in the experi- 
ments which aim to find out how to prevent 
depletion of reservoir capacity; to deter- 
mine the life of a reservoir by finding out 
exactly what went into it after each rain; 
the relationship between the sediment load 
and hydraulic functions of a stream; how 
much damage is being done to land on a 
particular watershed and how much would 
be justifiable to spend in a particular sec- 
tion to control soil erosion and the best 
method to adopt for that purpose; conser- 
vation of navigability of streams; and the 
prevention of flood damage. 

.Similar devices are being installed at 
Greenville, South Carolina, and Dadcville, 
Alabama. 


The Dragnet for 
Tuberculosis 

T he movement for X-roying youths in 
school, at the most susceptible age for 
the development of pulmonary tuberculosis, 
which was reported in this magazine in No- 


vember, 1933 (page 215) has subsequently 
gained strength. While there is nothing espe- 
cially novel in the use of the X rays them- 
selves, the novelty connected with the routine 
work described at that time lies in its speed 
and cheapness. Long rolls of relatively in- 
expensive sensitized paper, instead of the 
usual X-ray film, are employed, and hun- 
dreds of youths can be X-rayed in the school 
building in a single day. The method, there- 
fore, is essentially a dragnet to catch cases 
of tuberculosis while they are in an early 
stage, and not only makes the disease known 
to the youths who have it, but forestalls 
potential reservoirs of germ infection from 
going about, for several years as often hap- 
pens, without knowledge. 

In many schools this kind of routine 
search for early cases is now an accepted 
method and future generations will reap the 
henelit, not alone in terms of the sufferings 
saved to the patient but also in terms of 
economics — dollars and cents saved to the 
community in various ways. 

It seems certain that this kind of approach 
to the tuberculosis situation will spread, and 
if it spreads more rapidly than the germs 
of the disease, it will be all to the good. 

Since the beginning of the present cen- 
tury the death rate from tuberculosis has 
been reduced in the ratio of 201 to 56,* 
thanks to various measures introduced by 
science. This remaining figure, 56, can and 
will be crowded down to 46, then 36 and 
and so in time will be pretty nearly, if 
not quite, on its way out. 


Dental Light with 
Less Heat 

T hose who have sat for hours under the 
heat of ordhtary dental lights vrould find 
comfort under a new dental light developed 
by the Wilmot Castle Company. This U|^ 
throws a spot sttsoeptible of rather camel 
control, so that there Is no need lo light idl 
the face. The most imponiat lofitmreis ^ 
great reduction d! radiated heal« 

An ordinary incandescent ligte hulh con* 



FuU-sixe sel-up for etudying scineiii sedsmenta^cm 



Abort: How the now dtntol light 
focuiet iu r«yt to a concentrated 
beam. Mow: A heat filter is be- 
tween the light and the reflector 



verls electrical energy into a very long spec- 
trum of radiant energy. This radiant energy 
is not heat in the sense of molecular vibra- 
tion, but is of the same character as visible 
light and can be reflected in the same man- 
ner. Hence if it is not blocked before reach- 
ing the reflector it would be reflected and 
concentrated with the light beam. Blocking 
it before it reaches the reflector prevents it 
from being concentrated on the patient or 
dentist. 

The heat -absorbing process employed in 
this new light is, therefore, a filter glass 
which will transmit the visible portion of the 
spectrum but will not transmit the longer 
wavelengths in the heat portion of the spec- 
trum. This might be compared with the 
light-filtering action of a piece of colored 
glass, which simply transmits a certain por- 
tion of the visible spectrum and is opaque 
to the remaining portion. 

The optical set-up of the lamp might 
roughly be defined as a series of narrow, 
circular reflectors designed at variotts focal 
lengths and with each reflector of such di- 
ameter that the lower base of one adjoins 
the upper base of the other. In this way, a 
non-critical focal point is obtained so that 
the distance between the lamp and the pa- 
tient's mouth can be varied without sliifting 
the bulb and reflector. 


Upside-Down Dam 

T aking a lesson from Holland's con- 
quest of the Zuyder Zee by pumping its 
perennial floods over the dykes, the West- 
iughouse company decided to protect its 
East Pittsburg works along the banks of 
Turtle Creek by damming the valley against 
the backwater of the Monongahela River 
snd then boosting the Turtle Creek flood 
over the top of the dam. This wo/k was 
desciil^ diaring Its Initial stages io our 
January lisiie. 

Itdoetttlf this npiide«down dam was oom- 




pietod and tested. One of the aocmitpaiyihlg 
photographs shows 1^ position tinder 
George Westing^oiise Bridge, Toitle C^fodic 
running into the picture from the left past 
the Westinghouse company^t plant. Over 
the roadway it one of the gates and over the 
creek itself is another larger one, both to 
he lowered and sealed against leakage in 
the event of a major flood of the Mononga- 
hela which often floods the roadway in the 
foreground. In the structure directly behind 
the gates are three pumps, each powered by 
a 5000 horsepower electric motor and each 
possessing a IQ^ton steel propeller to force 
the water from Turtle Creek over the dam 
into the Monongahela. The water outlets on 
the down-stream side of the dam are shown 
in the right foreground. 


Non-Glare Auto Head- 
lights; Patent Tangle 
Now Unravelled 

H ighly important news for glare- 
blinded, night'driving motorists is con- 
tained in the recent announcement that the 
conflict over patent rights on the use of 
polarizing materials for automobile head- 
lights has at last been cleared. 

The Polaroid Corporation, manufacturers 
of sheet polarizing material which is finding 
wide applications, has acquired the basic 
patents of Dr. L. W. Chubb for the use of 
any polarizing material in headlights. Dr. 


One of the three 10-ton propellers 
built to detour Turtle Creek around 
the new upside-down dam described 


Chubb ia director of research of the Wesi- 
ini^ioisse Electric and Manufacturing Com- 
pany, but the patents were those of Dr. 
Chubb personally. 

Previously, the application of polarizing 
materia] in headlights, to eliminate the haz- 
ardous glare at night, has been at an im- 
passe. Dr. Chubb had the patents on the 
use of materials for this purpose and had 
demonstrated headlights so equipped. The 
trouble, in the past, was that the materials 
which could be used were highly expensive 
and such headlights would have cost as 
much as 100 dollars or more. 

Edwin H. Land, young Boston scientist 
who formed the Polaroid Corporation, had 
invented the cheap, easy-to-roake, sheet 
Polaroid material but was unable — because 
of the Chubb patents — to apply it to its most 
valuable use in automobile headlights. 

The present pooling of Chubb and Land 
patents with control vested in the Polaroid 
Corporation was accomplished by a trans- 
ference of stock to Dr. Chubb and his asso- 
ciates. 

Polaroid was originally invented to solve 
the headlight problem but while the patent 
tangle was being unravelled it found wide 
use in sun glasses and photographic and sci- 
entific equipment . — Science Service, 


CHICKENS 

^T^HERE has been a steady decline 
^ in chicken population on the 
farms in the Unit^ States, In Jan- 
uary, the estimated total was 387,- 
251,000, which represented a de- 
cline of 7.9 percent compared with 
last year, a decline of 3.4 percent 
from 1936, and a decline of 0.7 
percent under 1935. 


Four-Wheel-Drive V-8 


I F you want to drive a Ford V-8 through 
the sands of the Sahara, on construction 
jobs where traction is poor, through muddy 
ground or over soft earth hillocks, the Mar- 
mon-Herrington Company will transform a 
Ford V-8 into a four-wheel drive machine. 
With such driving, the roughest terrain may 
be easily negotiated. That company now of- 






356 


C I E N T I F t C AMERICAN 


JfiNE «‘1W« 



Savings Up 
To 75% 

ON TECHNICAL BOOKS 

for 

Chemists^ Engineers^ PhysU 
cists^ Metallurgiits, Students^ 

There will be no re- 
prints of these* When 
the last copy is soldf 
there will be no more ! 


TITLK 


Original OUR 

PuMinhir's SPECIAL 
Price PRICE 


TITLE 


Original OUR 

pHhh$her‘$ SPECIAL 
Price PRICE 


Aerloultural Chemtstry, Prinel- 
plSH of . 5.00 2.00 

Alkalies, Hydrochloi ic &. Sul- 
phuric Acids 6.50 1.25 

American Lubricants 5.00 2.00 

Analysis by X-Kays and Appli- 
cations 3 00 I.SO 

Areas Ht Volumes 1 <i0 .75 

Arrangement of Electrolytic 
Laboratories 1.50 .75 

Astronomical Physics 4.00 1.50 

Astronomy Today 3.15 1.00 

Beet Sugar Chemist's Hand* 
book 1.50 .75 

Blacksmithing and Forging 0..50 1.25 

Blowpiping, Mineralogy, Geology, 

Prospecting 0.50 1.25 

Brickwork, Terra Cotta /fe Con- 
ci*ete 6.50 (.25 

Carbonization, Low Tempera- 
ture 7.50 1.60 

Chem. Analysis by X-Kays 3.00 1.50 

(Tiomlstry of the Saccharides 3.00 1.50 

Chemist’s Pocket Manual 5 00 2.00 

(’hromiuin, by Aid of Electric 
('urreni. Production of 1.50 .75 

Cleaning and Dyeing of 

Celanese and Uayon 3.00 1.50 

(College Geology. Vol. 1 3.00 1.50 

('ollold Chemistry, Practical 2.25 1.50 

Colloids In Industrial Arts 1 50 .75 

Commeiclal Law, Principles of 6 50 1.25 

('oncrcte Design 6.50 1.50 

Conductivity of Liquids 1.5(J 1.00 

Crystals A Fine Structure of 
Matter 3 75 1.00 

CyanamlU 1.50 .76 

Diagnosis, Manual of 
I^ractlcal Laboratory 2.00 1.00 

Diesel Operating Guide (1036) 5.00 2.50 

Einstein’s Theory of Gravita- 
tion 2.50 .75 

Electrical Measuring Instni- 

ments 4.00 2.00 

Electrolytic Lalmratorles, Ar- 
rangement of 1.50 .75 

Elementary Chemistry 1.40 .75 

Elements of Economic Geology 3,25 1.60 

Enzymes 5.50 2.50 


Kiln Drying, Practical 3.00 1.50 

Lead-Electro-Metallurgy 6.50 1.25 

Leather Manufacture, Chemis- 
try of 7.50 2.50 

Line Charts for Beginners 3.00 i.OO 

Long Vegetable Fibres 5.00 2.00 

Magnetism & Atomic Btnicture 4.00 2.00 

Metallic Objects, Electrolytlcal- 
Iv. Production of 1.50 .75 

Metallurgy 6.00 3.00 

Metric System for Beginners 5.00 1.50 

Milk, The Perfect Food 2.50 1.25 

MfKlem Biology . .3.00 1.00 

Modern Magnetics 5 00 2.00 

Natural Tenmnes 2.50 1.25 

New Conceptions of i^olloldal 
Chemistry , 2 00 1.00 

Nitroglycerin & Nitroglycerin 
Explosives 7.50 , 2.50 

Non-Mclalllc Mineral Products 4 00 2.00 

Oil Refinery Specifications 3,50 1.50 

Optical Activity and High Tem- 
perature Measurements 2.25 I.IO 

Optical Rotation of 

Organic Substances 7.50 3.50 

Optics, Principles of Physical 5 00 1.50 

Parachor and Valencv 4.00 2.00 

Physical Chemical Evolution 2.50 1.00 

Physical Chemistry, Lecture and 
Lab Exp 8.50 1.00 

Physical and Colloid (’hemlstry. 

Practical 2.00 1.00 

Planning for Good Acoustics 6.75 . 2.00 

Plumbing Design 6.00 2.50 

Pulverized Colloidal Fuels 10.00 3.00 

(Juaiititatlvu Analysis, Theory 
of 4.00 2.00 

Radioactive Elements & Iso- 
topes 2.50, 1.25 

Recent Developments in Atomic 
Theory , 3.50 ,1.75 

Reinforced Concrete In Europe 3.50 1.00 

Research Narratives, Vols. 

1 & 2 2 00 . 1.00 


Fundamentals of Salesmanship 6 50 1.26 

Geometry of N Dimensions 3.90 1.00 

(ilues and Glue Handling, Mod- 
ern 3.00 1.50 

Heat Theorem, The New 8.50. . 1.00 
History of the British Chemical 
Industry 4.50 1.50 

Human Body 4.00 , 1.50 

Hygiene, Handbook of Piactl- 
cal ,,.1.50 .75 

Industrial Furnace Technique 10.00 3.00 

Inorganic Chemistry 4 00 2.00 

Interpolation (formulae) 8.00 2.00 

Iron A Steel Work Chemists, 

Practical Methods for . 1.25 .60 


Sales Technhiue 6.50 i.50 

Sanitary Entomology 10.00 3.00 

Sciemro, Leading & Misleading 2.50 1.00 

Soil Fertility A Fertilizers .. 4.00 1.50 

Boll Solution. The . . . 2.00 .. .75 

Sparking of Steel 2.00 .85 

Structural Metallography 5.00 . 2.00 

Tanning Materials with Notes on 
Tanning Extract Mfr. 6 00 ..1.50 

Theory of Brownian Movement 1.75 . . .75 
Theory of Relativity . 2.00 .75 

Thermionic Phenomena . 2.50 1.25 

Waterworks Practice, Modern 5.00 .. 2.50 

Wood, Lumber & Tlmlier .10,00.. 3.00 

Works of Geber 2.00 .75 


(To above prices add 20c for poauge for the fint book, 10c for 
each additional bodk. For foteijtn countries add 35c for the 
first book and 35c for each additional book.) 


QUANTITIES LIMITED— ACT QUICKLY 


for sale by 

SCIENTIFIC AMERICAN 24 Weet 40th Street New York, N. Y, 


fers a complete line of paaeeiiger and com- 
mercial cars with power and traction on al) 
wheels. 

This company also builds a complete line 
of heavy all-wheei-drive vehicles of treihen- 
dous power and tractive ability but claim 
that the all -wheel -drive Ford cars out^per- 
form the heavier units in many respects^ They 
are lighter, have greater maneuverability and 
speed, and easy steering. 


PROGRESS 


OESEARCH leading 
progress takes 


to greater 
an average of 
one cent out of each dollar made 
by industry and agriculture in this 
country. Industry spends about 1.7 
percent of its income, while about 
0.37 percent of what agriculture 
makes is spent for research. 


Rest in Bed for Colds 

R est in bed is the best treatinent for 
. respiratory diseases such as colds, 
bronchitis, sinus trouble, and '‘grippe,” Dr. 
Arlie V. Bock of Harvard Medical School 
recently told the American College of Physi- 
cians, basing his opinion on results of this 
treatment which was given nearly 2000 Har- 
vard students during the past three years, 
according to a Science Service report. 

This common-sense treatment, he said, 
often saves lime, trouble, and money in the 
end. Very few serious complications fol- 
lowed the colds and sore throats and similar 
ills when treated by simply putting the 
student to bed in the infirmary. 

Dr. Bock advises against the use of 
sprays, ephedrine nose drops, painting the 
throat with argyrol or dyes, or packing the 
nose with adrenalin. He believes such “en- 
ergetic local treatment” often prolongs the 
illness by irritating the membranes of nose 
and throat. 

Among the few cases of pneumonia which 
developed in these students, the cause was 
found in many cases to he a virus rather 
than the pneumococcus which generally 
causes pneumonia. 

Living under too great tension, both 
physically and nervously, is, Dr. Bock be- 
lieves, an important factor in bringing on 
colds and similar ills. Since there is no 
specific remedy for these conditions, he ad- 
vises that doctors teach themselves and their 
patients to “live within the resources of their 
physical and nervous systems.” 


Improved Transparent 
Rubber 

A new form of magnesium carbonate, 
differing in crystalline structure from 
the conventional substance, which has the 
property of producing a greater transparency 
in rubber than forms previously available, 
is now being produced in the United States. 

Heretofore the magnesium carbonates 
used in making translucent rubber were 
imported from abroad, but gross inequali- 
ties in the material increased costs, impaired 
quality, and led to the search for a compound 
to meet the standards of American manufac- 
ture. 

Use of the new material, known as ‘^lear- 
carb,” has resulted in rubber of greater trana- 
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p«i«ncyf ineremd teti»ile strength and 
modulua, with a decrease in manuiacturing 
cost. Twenty^hve to forty parts per hundred 
parts of rubber are used in the mix. Its 
advantages in translucency are obtained 
through its pliysical structure. Clearcarb has 
a constant refractive index of 1.525, inten* 
tionally Identical with that of pure vulcan* 
ized rubber. Under microscopic tests the 
crystalline structure of Clearcarb appears 
irregularly globular, whereas the usual mag- 
nesium carbonate exhibits crystals. 

Rubber products compounded with the 
new material may be produced in colors al 
lower cost because their greater transparency 
j)ermits the use of a smaller proportion of 
the expensive colors to get the desired shade. 
The natural color of rubber produced with 
Clearcarb is a clear, transpanml amber. 

Transparent rubber is used in, among oth- 
er things, hot water buttles, gloves, nipples, 
crepe soles and heels, and women's over- 
shoes. — I). H. K, 


Indium Mak.es Beak- 
iNGS Last Longer 

I NDIUM, a few years ago a chemical curi- 
osity extracted with great difficulty from 
rare minerals, is now a full-fledged indus- 
trial metal, with an ever -expanding use as 
an alloying agent for bearing metals. 

Motor bearings, resisting millions of revo- 
lutions during the life of a car, are now 
being made even tougher, C. F. Smart, Gen- 
eral Motors Company cngintMT, retiorled re- 
cently, by plating the bearing surface witli 
indium. This surface coating makes the bear- 
ing metal resistant to corrosion by the acid 
oils now in common use in motor cars. 

lintil recently, babbitt metal, an alloy of 
tin, antimony, and copper, was used for mo^'t 
high-speed bearings. Today, bearings are 
lined with silver-copper-cadiniiiin, cadmium- 
nickel, and cadmium-zinc alloys, which are 
later electroplated with indium, increasing 
their resistance to oil conosion . — Snenrr 
S^*rn( i\ 



A Partnership of 
SCIENCE and ART 


HOSPITALIZATION 

out of every 14 persons in 
^ the United States occupied a 
hospital bed during 1937. He stay- 
ed 12.6 days, on an average. 


Outlets for Slag 

F ifteen million tons of blast furnace 
slag, once a useless by-product for which 
tcsearch has now found a definite commer- 
cial value, were produced by the steel in- 
du{,try in 1936, the American Iron and Steel 
luatiiute has estimated. 

For years the makers of pig iron and steel 
were faced with the problem of disposing 
the slag or cinder formed during the 
refining of iron and steel, and slag piles 
grew to such an extent that they covered 
thousands of acres of valuable land. Applied 
research, however, has revealed many prac- 
tical uses for slag, although the tonnage of 
slag produced still exceeds the demand. 

Crushed and screened blast furnace slag 
has been found useful as railroad ballast, 
concr^ aggregate, road material, dovering 
material for roofs, a filtering medium in 
®<^age*trcatnicpt beds, and even as beds for 




If there is sucli a ihiiif^ as a hotel heinj; the expression 
and the essence of the finer aspects of the life of a city, 
surely it is no immodesty to claim that distinction for 
The Waldorf-Astoria. 

Here, not only the art of living luxuriously, but the 
science of living wisely and efficiently, and therefore 
economically, come to fruition in such a totality of ad- 
vantages as only art and science together could achieve. 

Science is the source of its creature comforts, but 
what most endears it to tlie world is its knowledge 
and its practice of The Art of Home! 

THE 

WALDORF-ASTORIA 

PARK AVENUE • 4<ITH T«» 50TH • NEW YORK 
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EXnKIIMBNni»— SCH0<H.8--I>IBU> 

An Accurate Balance at a Price Within Reach of AH 


Sensitive to 1/100 geam 
Weighs up to 100 grams 
Compact-— No loose parts 


Modem, durable construction 
Small convenient sfase 
Handsome streamline design 


Now permbsible lor auxiliary use in drug stores (N. Y* C Serial B17.) 
Never before a balance with all these exceptional features! 


Finimt Quaiitg — Made of tested material Its ron- 
'^itnictlon %ni} appeal to laboratorleo dvBlring the best 
equipment. The Itakellte rup is unafTecteO li> prae- 
tically any subatanee that ran come In ronturt nlth 
it; the tool ateel knife edge and agate bearitiK will 
give long life and aocurary 

Rrtrtme BwiHvilv — Wolgha to one decimal point 
farther than the uaual low 'priced counter srulcH and 
aervaa noarfy avery laboratory purpose sltort of precise 
analynia. Th« capacity of ICKI grams is ample for the 


delicate uelghlngM made In the usual course of teaeh- 
Ing. organic synthesis, experimental wortt. compound* 
ins, pbotographir woHt. etc. 

Osmpnet-^donwihient — Does not roonopollae a labora< 
tory table. J’laeed on the desk of the busy technical 
executive, It will lOon become Indlspenaable. 

Itb small slae makes It possible to carry it on Inspee- 
tion and tesflng trips at a distance from the labora- 
tory It 1 h small enough to be carried under the arm 
or in an overcoat 


Grsduated ki either the Metric Syatem (gtsMna) or the Apothecei 
dnuna and oimcsra). In ordering^ pleaee isKiicatc which of 


/*9 Syatem (graiaa, 
theae you deaire. 


BENNETT BALANCE — $8*00 plus 40c Postage 


TECH EDITORIAL SERVICE 


26 WEST 40TH STREET 


NEW YORK, N. Y. 




But treatments must 
be started in time 

Cancer now costs America 140,000 lives a year. 
You may save one of these lives in 1938 by 
helping to spread the information that cancer 
can be cured, but treatments must be started 
in time. First, inform yourself thoroughly. 
Call at I'he Red Door of the New York City 
Cancer Committee. Or mail this coupon. 


mfpitttge ^ pahttB 

it0u$dy ^ MiBt# pw tm* ’ ' ' • ; , 

Attotber )6laM af alug b guiiiiilatk^ 
prepared by loreiag a atraani P| water 
steam agaipat the stream ol moltea smig 
emerging from the fumaoe. It is used 
component part of standard cement, as an 
insulation for concrete highways, in gas anti 
water Bhratlon, in highway and railroad 
embankments, in cement building blocks 
and as a soil corrective agent. Over two mil* 
Hon tons of granulated slag, with a value of 
about 25 cents per ton, are marketed an- 
nually. Of this amount, an estimated 500,000 
tons are used in cement manufacture, dis- 
placing limestone valued at approximately 
$1.50 per ton. 

A relatively new use for blast furnace slag 
is in the form of “mineral wool/* fine glass- 
like threads produced by blowing air into 
a stream of mollen slag. Slag wool is iisexl 
in industrial and home construction as an 
insulation against heat and cold. Upwards 
of 50,000 tons of slag were used for that 
purpose in 1937, 

The slag produced in open hearth fur- 
naces operated in the southern states has a 
high content of lime and phosphorus oxide, 
due to the nature of uouthern iron ores and 
production processes. Such slag, when finely 
ground, is a valuable conditioner for soils 
deficient in lime and phosphorus. It is esti- 
mated that 36,000 tons of southern open 
hearth slag were used for soil conditioning 
during 1936, and a total sale of 50,000 tons 
was estimated for 1937. 

Windmill Power on 
Phone Line 

P OWER for transmitting telephone con- 
versations across certain parts of the des- 
ert in the Southwest will be supplied by 
windmills, as a result of tests recently com- 
pleted by engineers of the Bell Telephone 
Laboratories at Schooley*H Mountain in 
northern New Jersey. The windmills will be 
installed on the “Fourth Tranbcontinenial,” 
new trunk route recently put in operation 
across New Mexico and Arizona. As this im- 
portant line to the Pacific coast traverses 
wild country in spots, into which it is im- 
practicable to run power lines, it bos been 
necessary to provide some means of develop- 
ing power on location. 

The windmills drive generators which 
charge the batteries supplying current to 


New Yokk City Cancer Committee, 130 East 66th Street, New York 

For the $1 enclosed, send 
me a year’s subscription 
to the Committee’s new 
publication of informa- 
tion, “The Quarterly 
Review ” Also send a 
supply of labels for my 

packages 
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Windmill on a ’phono line 

vacuum tube amplifiera or ‘^repeaters.** On 
this particular route it has been necessary to 
install repeater stations at frequent intervals 
because of the new type of telephone channel 
being used — a “carrier current” system re- 
cently developed by the Bell Laboratories. 
This system, operating on frequencies rang- 
ing from 36,000 to 140,000 cycles, will pro- 
vide 12 voice channels on a single pair of 
wires. In all, each pair of wires along this 
route will ultimately carry 16 conversations. 
fSee “The ‘Fourth Transcontinental,* ” April 
1938 Scientific American. — EdUor,\ 

This is believed to be the first occasion in 
which wind-driven generators have been 
adapted for use on telephone lines. The ex- 
periments at Schooley*8 Mountain resulted 
in the development of apparatus with a num- 
ber of automatic features, designed to keep 
the lines in operation under almost any con- 
ditions of operation at the desert stations. 
Kecords indicate that there is an almost con- 
stant breeze in that region, sufficient to keep 
the generator charging and yet not too vio- 
lent. But should there be a prolonged fiat 
calm or should the windmill be damaged, a 
gasoline-operated generator below the wind- 
mill will automatically start when the bat- 
tery reaches a certain stage of depletion. 
Should this equipment fail to start, another 
automatic device will sound an alarm at the 
nearest “inhabited” repeater station, some 
60 or 70 miles away. 

Stainless Steel Tiles 
AND Linings 

S tainless steel wiU soon find scores of 
new uses in thousands of homes as a 
result of a development just announced by 
the Ludlum Steel Company. Most people 
know stainless steel and in one way or an- 
other enjoy its beauty and lasting perma- 
nence. A few years ago it came into common 
use for paring knives and kitchen cutlery. 
In recent years, stainless steel has been 
Adopted for all manner of uses where san- 
itary, lustrous, permanently rustiiproof fin- 
ishes were desirable. 

Ettgineers, aware tbgt public interest and 
dema^ im stiinleM steel in the home were 
held back only by coat and difficulty of 
instaUalitm^ long ago set to work on the 
problottt; gfter ibany months of work and 
tsitiiNlf fsiuid ^ aastrer in liiidiilet 
an en^Iy iorm of stainless steel. 
Li^dt^ is a cnmiiosite product. Its outer 



in nil fields are being talked about and evaluated. 
It’s fun to always be able to take part in these 
discussions and contribute an unusual slant or 
two. When the conversation turns to healthy you 
will want to have ideas that are authentic as well 
as interesting. One easy way to have a knowledge 
of the new developments on the health horizon 
is to read HYGEIA, The Health Magazine, 
every month. It is published especially for the 
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INVENTORS 


CAIJTIOIJS 

Bmi 0 re W'mm Mmhe a Movm 
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INVENTION, like •v«rylhlQ( elne, Is 
* neas — you must know what you are 
First, you must know how to ol)tiiln pal 
ont — then how to market your Invention. 
Don’t move in the dark — get the com 
plete story of Patents and the Inven 
tlve Field before proreedlng 

How to Proeood 

Our FREE 48*nai|Ni 
Book takes you from 
the first step in ob< 
talning patent to 
last step In commer* 
rialialng your Ih' 
vent Ion Everything 
you need to know Is 
Jn this book— pre- 
pared by experts 
with years of train- 
ing In the patent 
Held. We have serv 
cd thousands of In- 
ventors in thel’nlled 
Ktates and we can 
serve you very ren- 
sonahly on liberal 
terms. Don't delay 
—learn what you 
must do today -Hend for our FUKE 
book. "Patent Oulde" and "Itecord 
of Invention*’ Blank. 



Over too 11- 
lustrations 
are in this 
book. 

tire shop- 
tors ore de 
voted to the 
vaiuo of a pat* 
ant In promot- 
ing the final 
aueeass of your 
Invontion. 


CLAREIVCE A OBRIEN 
and HVMAN BERMAN 


RegUiered Patent Attorneys 

54ft-L Adama Building 
WASHINGTON, D. C. 

Please send me your FRKK BOOK, "Patent Guide for 
the Inventor" and your "Hecord of Invention" form, 
without any cost or obligation on rny part 
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INDUSTRIAL COURSES 

Evening ccuirnrs for non-technical busi- 
ness men in Paints, Resins, Metals and 
Alloys, Industrial Inorganic and Organic 
Processes, one evening per week each in 
Philadelphia. Classes in New York and 
Wilminffton after February 15th. 
BUmentary and advanced cour$e$ by mail. 
Francis Wm. Brown, Ph.D., Director 

INDUSTRIAL CONSULTANTS 

3404-6 Bering St. PhiUdolphU, P«. 


For Lists of Manufacturers 

Minimum Charge, $1«00 

WRITE TO 

SCIENTIFIC AMERICAN 
24 West 40th Street, New York, N. Y. 


There is no substitute for the 

NTEREO-MIRROR 

This unique device is extremely useful for 
visual educRtionsl purposes; it fives an 
enlarged, undiatorted, vivified image of 
every picture or photograph. Ladies can 
now make a most satisfactory examination 
of the sides, the top, the back of the head. 

For a thorough interpretation of tingle 
and stereoscopic roentgenograms the X- 
Ray STEREO-MIRROR has no equal. 

Order a Stereo-Mirror today. 

Price only $2.25. 

Litersture on rsauest 
Nu«Mirror Co* Bridgefiort, Conn. 


surface is Silcrome— strong, thin, stainless 
steel. Its backing is a tough, Heiible, non- 
meUllic material. By a special manufactur- 
ing process, the stainless steel and the flexi* 
ible backing are permanently lionded 
tlirough heat and pressure. 

The backing material affords desirable 
support to the steel and makes it possible 
to cement the Ludlite to plaster, wood, fiber- 
board, concrete, and other surfaces. By this 
means, light gage steel can now be used; 
extreme flexibility and ease of application 
result; the flexible backing deadens sound. 

The outstanding feature of this new ma- 
terial is the remarkable ease with which 
it can be installed. It can be cut right on the 
job with ordinary heavy scissors and can 
easily he shaped and cemented, nailed, or 
screwed in place. Attractive molding strip 
of stainless steel for finishing edges and in- 
tersecting surfaces is also available in all 
needed sliapes and styles. Hence, it is a 
simple matter for the artisan, the home 
craftsman, or anyone handy with tools to 
use this material anywhere in the home. 

Stainless steel shelves in pantries and 
kitchens are replacing wood, oil cloth, and 
linoleum. Sinks and drain hoards together 
with back panels are blossoming out with 
easily applied Ludlite. Bathrooms are shin- 
ing in Ludlite tile. Bins and boxes are being 
lined with stainless steel. Door push plates, 
fireplace screens, small table lops, trays, 
and wainscotings are taking on a luster 
that will last indefinitely. 


Remote Control Hose 
Valve 

H 0S£! valves can be of tremendous value 
in fire fighting but to prevent their 
freezing is frequently a serious problem. The 
new Rockwood remote control hose valve 



Remote control for fire valve 

eliminates this problem. There is no water 
in the exposed section of the piping. The 
control valve is located in a warm place. The 
controls are of two types — eitlier a break- 
glass station is operated or the valve wheel is 
given a full turn. In either case an impulse 
is transmitted, and the valve operates and 
water is at the nozzle without delay. 

Where there is danger of freezing, llie 
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AMATEVR 

TELESCOPE 

MAKING 

The Reflecting Telescope 
Tools and Materials 
Foucault’s Shadow Test 
Polishing the Glass 
Final Shaping 
Finishing Touches 
Mounting the Mirror 
The Refracting Telescope 
Grinding the Lens 
Testing and Refining 
Mounting the Lens 
Adjusting the Telescope 
How to Find Celestial Objects 
Telescope Housings 
Theory of Eyepieces 
Types of Eyepieces 
Making Eyepieces 
Design Principles of Mount- 
ings 

Motor Drives for Telescopes 
Solar Research for Amateurs 

Making a Spectrohelioscope 
and Spectroheliograph 

Making Compound Telescopes 
Making Optical Flats 
Making a Sun Spectroscope 

Photographing with the Tele- 
scope 

And a ’‘miscellany,** being a 
200-page mine of useful informa- 
tion, mainly practicaL based on 
amateurs* actual difficulties, con- 
cerning 1001 aspects of amateur 
telescope making, and contain- 
ing a mnltitude of hints, wrinkles 
and suggestions on grinding, pol- 
ishing, testing and shaping. This 
part includes minutely detailed 
30-page instructions for silvering 
glass, which leave nothing to the 
begintier*s judgment. 

500 Pages. Profusely illus* 
trated with more than 800 
figures and photographs. 

AMATEUR 

TELESCOPE MAKING 

Postpaid $3.00 domestic 
$3,35 foreign 

SCIENTIFIC AMERICAN 
24 West 40th Street, New York, N. Y, 
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Marlin Razor Blades 


Old Company Sioshoi Solllnp 
Costi— Oflari 40 First Quality 
Blados for Half a Dollar 


The Marlin Firearms Company, fa- 
mous for the manufacture of fine guns 
since 1870, has found a way to bring 
the finest quality razor blades to shav- 
ers at a fraction of their usual cost. 

Basic patents having expired, Mar- 
lin pays no royalties. And by selling 
in “wholesale*’ quantities, with eco- 
nomies in packaging, shipping, etc., 
the company effects savings which 
are passed on to the consumer. 

Made of the finest Swedish surgical 
steel, for standard holders. Marlin 
blades are offered at the unprece- 
dented price of 80 for one dollar, 40 
for fifty cents. Under the company’s 
ironclad guarantee, you can try these 
new blades without risk. Use five, 
and if you do not find them equal to 
the best, you may return the balance 
and get your money back. 

Mail the coupon today for a “whole- 
sale” package of these fine blades! 
Marlin will pay the postage. 


Thg Murlln Firturmi Co., 

97 Willow Stroot, Now Novtn, CoRn. 

Kncloted ii for which Hond me. postoKw 

Moriln Surglcoi SUel JlUdes. Double 

^dge Style, under yout mdney-baok Kuorantee. 

40 for 90o SO for 1 1 

Name 

Street AddroM 

State 


use of this valve eliminates the necessity of 
insulating the piping. It has been used suc- 
cessfully with regular wet underground sys- 
tems which have developed leaks, especially 
in cases where the cost of replacement was 
high because of the nature of the pavement. 
In such cases the piping is normally empty. 
The loss from leakage during fire service 
is not serious, whereas if the water is in the 
piping normally the leakage is tremendous 
in the course of a year. 

The new Rockwood remote control hose 
valves are used in conjunction with a special 
main valve whfch controls the flow of water 
from the city water mains or other sources 
of water supply. This main valve is gener- 
ally located where there is heat throughout 
the cold weather. The remote control valves 
themselves are located at various points 
throughout a property. Thus the piping be- 
tween the main valve and the remote control 
hose valve is normally empty. 


Tubular Reflection 
Light Bulb 

A TUBULAR lamp, inside silvered, that 
serves as its own reflector, has just 
been introduced by the Birdseye Electric 
Company. The new lamp is side-silvered, and 
concentrates all the light in a powerful 



The reflector is within 

beam that makes an angle of 45 degrees with 
the horizontal, viewed from the side of the 
lamp, and one of 50 degrees viewed from the 
end. The reflecting surface, of real silver, is 
on the inside of the glass. Accurate adjust- 
ment of the beam is made possible by a 
special spring contact base; the lamp may 
be used in any medium base socket and 
burned in any position. 

The new lamp is made in 25 and 40 
watts. Lamps will he available in standard 
and color correction frostings and in a wide 
range of colors processed by fusing the color 
into the glass. 

According to Clarence Birdseye, origi- 
nator of quick-frozen foodstuffs, his new 
lamp is the first 25-watt tubular lamp in 
standard voltages to be inside-silvered; the 
first to be gas filled; and the first to employ 
a double coil filament. 

Among the industrial and commercial ap- 
plications of the new lamps are: individual 
machine and inspection-bench lighting ; desk 
lamps; louvres, troughs, and panels; and 
for show and refrigerator cases. 


Parts of Brain Re- 
moved Without Loss of 
Intelligence 

1 ARGE portions of the important frontal 
i lobes of the brain can be removed 
surgically without damage to the intelli- 
gence, it has been reported to the American 
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with 3 Accessories. 


_ LUXE MOOa 

25.000 r. p. m. Fastest, 
smoutliest, most powcitul 
tool for its tyt>e and 
weight. 12 oz. IIS 50 post- 
puid with 6 Accessorieiu 

GET A DEMOfISTIIATION 
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model on lOKlays Money- 
back Trial. Catalog Free. 
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mt the TOP OP THE POCONOS 

Here’s ffolf at its best . . . 1800 ft. high 
in the famed Pocono Mountains. Sporty 
terrain, magnificent vistas, play from 
May to November. At the modern Inn 
you'll find congenial surroundings — best 
of food— complete hotel service. Full en- 
tertainment program— tennis — riding — 
bathing — boating. Write today for illus- 
trated booklet to 

Herman V. Yeager, General Manager 

POCONO MANOR PENNSYLVANIA^ 

N. Y. OFFICE: 322 FUTH AVB. VAN. 3-7200 
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INDIAN REUCS— DEN CURIOS 

Prehistoric Stone Relics, Mod- 
em Indian Bcadwork and 
Trappings, Navajo Rugs, >yi- 
tique Firearms, Weapons, Min- 
erals, Fossils, Coins, Lists 10c. 

N. B. CARTER Blkhorn, Wisconsin 
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You Have a 
Ri^thtto Know^ 


The Hidden Truth 


What facts of life were concealed 
in the Middle .^es? What ancient 
truths were withheld by church 
and state for centuries? Why did 
tyrants fear these findings? 

Do youwtoc to know the utonodiiw 
^thf about these mysteries and letm 
bow they can help you? 

This SMied ieok-FRil 

Send for the fiiKinating Sealed Book 
levealiog what the Rosicniciaas know. 

Addrttt Scam f.h.a. 
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Psycholoid^ Aisodatiott by lhr» D» 0^ 
Hehb, of the Montreal Neurologidal Instb 
tute and McGill University* Four cases were 
reported to the scientific meeting by Dr. 
Hebb, but the identity of the iadividuals 
was guarded with medical scrupulousneaa. 
All four have been given careful psycho- 
logical examination after the serious brain 
operation, and in one case it was possible 
to compare the scores with results of an ex- 
amination made before the surgery. In each 
case, the surgery was necessary because of 
disease conditions. 

One man, after removal of the left frontal 
lobe of the brain, received a perfect score 
on a mental test for superior adults. This 
gave him an IQ of 152, putting him in the 
“gifted** class. The patient’s success in his 
calling and in life fit in with the results of 
the mental test. Dr. Hebb reported. This 
man, as well as the three other cases re- 
ported, was right-handed, and therefore the 
left side of the brain was the dominant side. 
It has been previously supposed by many 
physicians that loss of a large part of the 
dominant side of this thinking area of the 
brain would mean loss of menial abdify. 

In another case, removal of between 4.5 
and 7 percent of the whole cerebrum left 
the patient still above average in intelli- 
gence. 

In a third case it was necessary to remove 
surgically more than 4 percent of the cere- 
brum and the disease condition had de- 
stroyed an even larger part of the brain. Yet 
this man’s IQ was only one point lower after 
this serious loss than before the operation. 

In the fourth case, after removal of the 
left frontal lobe, the patient appeared to 
relatives as of somewhat better intelligence 
than before. The only ascertainable defect 
in this man is a possible loss of initiative 
in business and society . — Science Service. 


spend sprint. 


MOTHPROOFING 

^HE latest aiege gun in the war 
^ against motha is an old device, 
the vacuum cleaner. By using it, 
together with an applicator made 
by General Electric, mothproofing 
compounds are forced into the 
fibers of any textile. 
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atfphSBSsa Laboratory, 8 Book Bay. Bostoa, Mats. 


Soil-Less AcRicuLTinEtE 
At Home 

I NTEREST in growing plants without soil 
in chemical solutions has become so wide- 
spread that an Evanston, Illinois, company 
is prepared now to supply kits for chemical 
gardening at home. — D, H, K. 

Fungus Lassos and 
Devours Animal Prey 

A FUNGUS — a sort of fifth cousin to the 
common bread mold — that captures and 
eats small worms was recently described by 
Dr. J. N. Couch of the University of North 
Carolina, reports Science Service. While 
insect-eating plants such as the Venus fly 
trap and the pitcher plant ore quite well 
known, animal-catching fungi ore me. 

This fungus grows in a thread-like form. 
Loops are spaced at intervals along the 
thread. These are the traps. When a worm 
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Write • SPEAK* Read 

ANOTHER LANGUAGE 

Give yourself the most precious gift 
of all—a NEW LANGUAGE— or 
endow a dear one with the ability 
to speak, read and understand 

FRENCH • GERMAN 
ITALIAN • SPANISH 

or any of tfte 23 languages offered by 
the Lingoaphone Institufe. 

The quick, easy way to acquire native 
accent end perfect fluency et home 
under the greatest language masters. 
Linquaphone Courses are used by Amer- 
ica’s foremost actors, singers, writers, 
teachers and thousands of the public. 

Send for FREE Booklet 

UNGUAPHONE INSTITUTE 
20 Rockefeller Center New York City 
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sticks its head or tail into one of these loops 
it contracts* tightening up on the worm and 
holding it last. At times a worm may be 
caught by two of the loops. 

When the worm is firmly held, small 
threads grow out from the main thread. They 
penetrate the body of the worm and digest 
it. Dr. Couch was able to watch the capture 
and digestion of the prey. 


Lightning Struck 
Eleven Times 

T he Empire Stale Building, New York 
City, has been struck often by lightning. 
In the accompanying photograph, an ordi' 
nary camera seems to reveal one brilliant 



With a high-speed camera 


flash. Actually, when this shot was made, the 
building was struck 11 times in 0.36 of a 
second, it was shown by Genera) Electric’s 
special high-speed camera. To the right is 
a series of blurs, indicating the first of the 
11 flashes. The flash second from the left is 
shown, upon close examination of the photo- 
graphic negative, as a double stroke, as is 
the fourth from the right. 

Bees Benefit the 
Other Fellow 

T he beekeeper is not able to collect the 
cash value of the work his bees do — 
exc.ept for the honey they produce — Dr. 
C. A. Browne, of the United Stales Depart- 
ment of Agriculture, said recently at a meet- 
ing of beekeepers. This by-product labor of 
the bees, three to ten times the value of the 
honey and beeswax, is the pollination of 
growing crops — particularly fniits. 

In Germany during the wax, said Doctor 
Browne, bees were much neglected, and a 
serious drop in fruit crops resulted because 
of poor pollination. Many othft insects are 
pollen carriers, but early spring when most 
of the fruit trees are in bloom is too early 
in the season for most insects other than 
bees. 

Doctor Browne emphasized the need to 
develop industrial uses for honey to main- 
Uin a market so that beekeeping will con- 
tinue profitable enough to support the by- 
product work of the bees. Honeys vary con- 
liderably in chemical compbsition and more 
tdiemical reseaitdi is needed to determine 
the suitability of each type for specific in- 
dustrial uses. 
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ELP FOR INVENTORS! 


H Milliona huve bo«n made froio Ideax piuuerly de- 
veloped and piuterted. Hand ua u rpUKli akvtch or 
Okodel or your luvontlon and we will aubniil rom> 
ptete report backed by thirty yearx' eaperienoc 
Oonfldentinl aervlee: bank referenrea furnUhed. 
Modern equipment. We also roanufacturo Inven- 
tlopa in any qiiantltiex at low cost. Free booklet 
"Meking Inventlona I'ay*' aent on requeat. 

CRESCCNTTOOL COMPANY, DtptH,Ctnelniistl,0. 


Experimental and Model Work 

Fine Instruments and Fine Machinery 
Invention* Developed 
BpecinI Toola. Dloa. Gear Cuttine, Etc. 

HENRY ZUHR, tRO.. 187 Lsfiystts 8t, N. Y. G. 


FREE 


PACTS ABOUT 

PATENTS 

€md SELLING INVENTIONS 




I F you have an invention — or an idea for one— > 
you should read our Free Books, They tell 
how the patent laws protect you. Why your in- 
vention needs protection. What a registered 
patent attorney can do for you. How to make 
your sketch and description (we send you a free 
Form). Our l>ouk.s also tell how some inventors 
have secured financial assistance. 
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High Film Speeds and 
THE New Season 

W HILE the enlhusiasiic amalfur never 
permils hi« camera l(» gather dust on 
the shelves during any season and has kept 
it busy all through the winter mcknths, never- 
theless all of us do welcome the advent of 
spring for the innumerable opportunities 
for picture-making that these months afford. 



”Preparationi” 



0 Tree” 

This year we have a rather odd situation in 
the fact that on the eve of those seasons 
of the year that are most gloriously suited 
to general outdoor picture-making because 
of the longer and brighter days, the chief 
film manufacturers should be putting out 
or are on the verge of introducing the fastest 
speed emulsions ever made available to the 
general public. And it is particularly sig- 
nificant and thrilling to know that these 
emulsions, although rated very highly as to 
speed, have not suffered In the matter of 
grain and in addition have the advantage 
of a suiprising latitude, permitting over- 
and under-exposure to an unusual degree. 


While fast film and the sunny months may 
seem a peculiar combination, on second 
thought it must be seen that although high- 
speed emulsions are ordinarily associated 
with outdoor night and indoor shots, at 
home, in the theater, and so on, there are 
many situations in the generally sunny out- 
doors when a fast film is very useful and 
will do work not easily performed by film 
of the “regulari* speeds. Shadows abound 
in which detail is wanted; a fast film is need- 
ed to “dll’* into them and record them 
properly. The use of fast film also permits 
employment of the deeper fillers without the 
loss of the advantage of snapshot exposures. 
Action shots during certain parts of the day 
or in locations where the sun does not reach 
directly are facilitated by fast film; even 



^Waiting for the Start” 


In brightly lighted placet, a little eloting 
down of the lens for better inturanoe of 
depth is possible without the tacrifioe of 
high shutter speeds. Betides, even during the 
sunny months, there are times when the sky 
is clouded over and fast film becomes as 
welcome as it is during any season of the 
year under similar circumstances. 

Tile four pictures accompanying this 
article illustrate some of the reasons why 
fast film is helpful any time of the year and 
not the least in the spring. Not all have l>een 
completely successful in the matter of de- 
scribing the shadow detail and some re- 
corded detail has been lost in the magazine 
reproduction, but the reader will understand 
from these the sort of thing we have in mind. 

For example, the shadow cast by the squir- 
rel’s head must not be so deep as to oblit- 
erate the detail on the shadow side of the 
head and the man’s face and hands in 
“Preparations” should he sufficiently im- 
pressed on the film to show up on a print. 

Insofar as film speed generally is con- 
cerned, if the film is really high speed, as 
these new films arc, and their fine grain 
characteristics have not been harmetl but, in 
some instances, have even been improved, 
may we not say that now we have finally 
achieved the universal film that will do for 
all occasions, whether shots in the theater 
at night or snapshots in the park by the 
.light of the open sky? 


Developing Filmpacks 

N OW and then someone reports the un- 
fortunate experience, when developing 
filmpack films, that the paper adhering to 
the ends of the individual films somehow 
covered a film or two during development, 
preventing the action of the developer on 
part or parts of negatives sufficiently long 
to leave a definite mark. To avoid this in 
future, wc suggest that you try the following 
precaution. Taking two or three films at a 
time, snip off tlie paper edge under the 
trimming board knife. You must take care, 
of course, that you cut only the narrow edge 
where the paper adheres. This operation 
completed, your films will be clear of all 
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THE ANSWER TO THE DEMAND OP 
THOUSANDS OP CAMERA ENTHUSIASTS! 

THE FEDERAL 

Photo Enlarger 

MODEL NO. 120 


Per ail site Negatives up te 214 x 3^ iueiiet 
with Feder Anastigmat F6.3 Lent 


* 17.95 


Takes larger size negatives and produces re- 
sults equal to those of expensive machines, yet 
it costs 1/3 to i/| the price. It is the first low 
cost instrument to feature a 3 i /2 inch focussing 
Fedar Anastigmat F 6.3 lens with the pre- 
cision and fine optical quality that assure fast 
exposures and sharp, clear prints. 

SOME OF ITS FEATURES: 

LARGE NEGATIVES: «ll siz«s up fo 2% x 3'A 

or equivalent sections of negatives up to 4 x 5 inches. 
ENLARGEMENTS: 2'/* x 7 times linear enlargements 
on the baseboard. 

GIANT ENLARGEMENTS: up to 20 times by proiect- 
ing on floor. 

F:6.3 FEDAR ANASTIGMAT: a precision speedy lens 
with fine optical qualities, mounted on a removable 
lens board. 

EXTREMELY FAST EXPOSURE: vrith the fast FEDAR 
lens and highly efficient and well ventilated Illuminat- 
ing system. 

EXTRA SHARP PRINTS 
VERY EASY FOCUSSING 

CALIBRATED EASEL: 16 x 18" Baseboard. Hinged 
Type Border Maker and Paper Holder Attached to 
Baseboard. 

STURDY DIAGONAL BRACKET: for increasing fo- 
cussing range. 

UPRIGHT POST: sturdy and reinforced. 

NEGATIVE MASKS: 4 masks for all popular size nega- 
fives. 

NEGATIVE CARRIER: booktyp# with curved supporh 
for cut and uncut film. 

PROJECTOR LAMP: 125 watt pro|ectof lamp in- 
eluded. 

ILLUMINATION: double diffusing plates supply even- 
ly dhtributed Intensified light and avoid magnification 
of dust spots. Built in diaphragm with red filter. 
CONTROL switch— cord and plug— approved by 
Underwriters. 

Entirely Made in U. S. A. 

Fully Guaranteed 

Mail orders filled* Write Dept* S.AJF* 







MINI PHOTOSCOP phofo-elecfric cell 
EXPOSURE METER for still end Cine photog- 
raphy 

Performs under ail kinds of conditions. A handy, 
smooth, streamlined aid for improving your pictures. 

FRICI COMFini WITH CASI 

$14.75 

Mail orders filled. Write Dept. S. A. M. 



imirs UROEST exclusive CMHEIM supply house... 110 WEST 32lid STREET, HEW YORK 
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Capture 

JHf Ou 7 POORS WHt^ 



Color Movies 


#This i»alin-size Filtno mAkes both full* 
color and bUck*and«white moTies. Eas)[ to 
load — uses inexpensive 8 mnou film which 
drops into place. F 3.5 leos-^no focusing. 
Easy to use . . • look through the spyglass 
viewfinder . . . wbat you $ 09 * you get Slow 


viewnnder . . . tobat you see. you get blow 
modon, animated tides and cartoons too. 

Made brthe same skilled craftsmen who since 1907 
have built Hollywood's preferred studio 
equlDment. As low as S55**-as little as 
illdown. Seodooupoo tor free bookleu 

rBSIftHCmBlL COMPANY "““'jfflaB 1 
” 1838 Larchmooc Ave.« Chicago* IlL J 

I Please send me the booklet. Hew f sa • 
I Maki Ituxbemsive Petwnai Mmties. I 
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THE 

OPEMIN© ^ 

I^T OF OUR NEW RRANCH 

P '/ In honor of th. oectiion, w. .r. 

!> offering many opportune values from 
our excellent, varied and complete 
stock of new, used and recondi- 
f tioned cameras and equipment at 
SPECIALLY REDUCED PRICES. 

HERE ARE FOUR REPRESENTATIVE 
''CELEBRATION*’ SPECIALS 

fi X 0 cm FILM PACK it PLATE CAMERA F 3 3 
Sclmeldtr Xennr leiu in new-Etyl« Compur sliuttcr 
New. llesuUr Value. |70 00. OEtCBRATfON 
PRICE ...$43.50 

d X fl cm. KEFLECTA CAMERA, twin lent reflex, 
F 4 5 lens In < 'ompur ahuttor. Beffular Value. I40 on 
CELEBRATION PRICE $26.50 

LEICA, Model D Elmar F*3.5 lens. Used, perfect 
rundUlon CELEBRATION PRICE $$7.50 

K X so BINOCULARR. mediuin weifht, Sue optiCH, 
Hondarful Usht tranamittera. Regular Value, $SS 00 
CELEBRATION PRICE |i$.S5 

Our Used A Reconditioned Camera De- 
partment feature! one of the largest stocks 
in the country. Without a doubt, we have 
exactly what you want. All inquiriea will 
receive prompt responaea. 

Fetoshop, Inc. 
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noN 
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piper even before immerskm in the devel- 
oper baih end you will be able to proceed 
with the developing as secure with regard to 
the paper hazard as if you were ushig cut 
film. 


Photography Aids 
Science 

T he popularity of the camera in the 
purely amateur sense has more or less 
held the spotlight in this, the Golden Age 
of Photography. However, the camera has 
been of such solid and fruitful usefulness 
in the fields of teaching and research that 
it recently inspired Dr. Edwin B. Mains, 
director of the University of Michigan 
Herbarium, to declare that new cameras and 
films, together with simplified photographic 
processes, are facilitating teaching and re- 
search methods in the natural sciences. 

The new developments of the photographic 
field. Dr. Mains said in discussing the pho- 
tographic exhibit of the 1938 Michigan Aca- 
demy of Science, Arts and Letters in Ann 
Arbor, are opening up wide fields other 
than that of recreation for the candid cam- 
era fan. They have already provided a means 
of studying minute botanical detail in ac- 
curate color, he said. Another hopeful de- 
velopment seen by Dr. Mains was the fact 
that the new photographic processes are fast 
coining within the financial means and abili- 
ties of high school teachers and pupils who 
have not had the facilities that were here- 
tofore necessary for work with the camera 
and in the darkroom. 


Theme Competition 

H ere is a third opportunity for the 
readers of this department to win prizes 
by competing in a fascinating phase of the 
art of photography. A definite assignment is 
given in interpretive photography, to be ful- 
filled according to each individual photogra- 
pher’s own imagination or artistic ability. 
Prints submitted in these monthly competi- 
tions will he judged on the interpretation of 
a theme, as well as on pictorial appeal and 
technical excellence. Each month two cash 
prizes — $10 for the first prize and $5 for 
second prize — ^will he awarded, and there 
will be two honorable mentions* each to be 
a year’s new or extension subscription to 
Scientific American. 

The simple rules of the contest are as fol- 
lows: (1) All prints submitted must be 
mounted, the over-all size of the mounting 
not to exceed 11 by 14 inches. Prints may 
be any sire from 3% by 4% inches up to the 
maximum area of the mount. (2) Not more 
than one print may be submitted by each 
contestant, it being left up to him to judge 
his own work, and to select the one which,'^ 
in his opinion, best portrays the theme of 
I the assignment. (3) Prints may be forwarded 
i by any means desired hut each must be ac- 
companied by the required return postage. 
(4) No names or titles are to be placed on 
the face of the photograph; on the back of 
the mounting must be given the contestant’s 
name and address, together with the name 
of the camera and of the film employed. (5) 
The competition will be judged by the con- 
ductor of this column and the editorial staff 
of Scientific American, The decision of the 
judges will be final. In case of a tie for any 
prize, duplicate prizes will be awarM to 
the tying contestants. Prize-winning photo- 
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able meter . . , ■implo. 
ipaedy and compact: 
watpha leat than an 
ouneel 
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plaatle durable caae! 

Manufactured by 
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RA7GRAM ENLARGING 

A real Innovation; Immeaaur* 
ably the beat value ever of- 
fered Combination border 
nuMk and pater Iwilder hinged 
to the eaael bate Itaelf In- 
surea ahaoliite alignment with ^ . 

•t perfect right angle cornera. W I ^ A 
Maaeboard 16 % 16^ fl-ply |\l0-1010 

nood, ■ 

Kurntahed with removable corner guide* to facilitate 
feeding of paper Calibrated chart marked off In divi- 
Hlonii of % both vertically and horlaaitaily render* 
cropping of picture at any poaitlon on the inrard an 
autuinallc operation. 



$ 4.75 
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PRECIS 44 
ENLARGER 

Itlgldly conatructed . . . wl- 
vniltloaUy designed . . . guar- 
antee* uniform lighting from 
«Hlge to edge and ahockles* 
focusing at every point of 
focusing wheel — has a metal- 
(O'glaaa combination pressure 
holder for negatives up to 
4x4 cm. 

Features Include* cm 
Laaok f4.n Anastigmat. En- 
large* to 9 X 14 Inches on 
baseboard. Kroploys special 
27 -Inch post support. Single 
2^ -inch condenser system. 
Baseboard of special 
seasoned and polished 
plywood, balanced by 
rubber feet, measure* 
lS%x- 


m i 16 In^cV. Gives 
mlcrocritlcal focusing 
^li by rotation of Iwllral- 

t breaded over-slso tubular lens mount Lainphouse arm 
•itiached to foeusing gear post. 

Frtce. Complete 145.00 
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graiihii will lN)com« the |ireperty of Soieti* 
lihe AmericAii to be uned in any manner at 
ibc diocretion of tbc publiober. <6) No en- 
trieo will be considered from professional 
photographers. (7) Prints may be black- 
and-white or toned; no color prints will be 
considered. (8) All entries in the third 
Scientific American Theme Competition 
(June, 1938) must be in the hands of the 
judges by July 1, 1938. The results will be 
announced in our issue dated September 
1938. (9) This competition is open to all 
amateur photographers who are not in the 
employ of Scientific American. 

JUNE COMPETITION THEME i **WOnK” 

The assignment for the third competition 
is “Work.” In this case, the interpretation 
of the theme might involve an odd shot of 
a steam shovel gnawing away at a rocky 
bank, a laborer taken from some unusual 
angle, a house-wife in action, and so on 
to the limit of your resourcefulness. These 
hints are thrown out at random and are 
not necessarily to be considered as definite 
suggestions. 

Address all entries: “Work” Competition, 
Photograph Editor, Scientific American, 24 
West 40th Street, New York, N. Y. 

Here is something well worth shooting at, 
both to test your sense of photographic in- 
terpretation in competition with others, and 
because of the prizes involved. Go to it! 


Moon Phenomenon 

T he “cross” effect sometimes obtained 
when photographing the sun was re- 
cently caught by this department when try- 
ing to photograph a moonlight scene. The 



lines shooting out from the moon are fairly 
distinct, although we would have preferred 
considerably less movement in the clouds. 
The exposure was about 45 seconds. 


LEANING TrAVS 
LFTER oacb processing session, it is a 
L good practice to clean the trays thor- 
ighly so that the next time you can get 
work without having to clean the trays 
dore starting, Most of ut are content 
evfjy to run some water into the trays, 
rish the water around a bit and let it go 
that However, you can purchase at the 
f^^and-ien-cent store a simple househcdd 


Gets 
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you want- 
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you Fvant titem 



Armed with Kodak Retina 
II, it*8 i/ou who decide what pictures 
you 11 take— not your camera. 

Lightning-fast action? You shoot 
with ease and certainty; yours is a 
superb lens, a high-si>eed shutter. Un- 
expected picture chances? No prob- 
lem at all; your camera handles with 
split-second speed. Night work? Snap 
away at cafes in town, bam theatres 
in the country; under Photofioods in 
the nursery. Travding? You get not 
only outdoor shots, but snapshots m- 
aide cathedrals, museums, gidleries . . . 

niu COLOR, TOO . . .You get gorgeous 
£ull-<‘olor transparencies of most of 
these subjects simply by loading with 
Kodachrome Film . . . 

FEATURES 

Coupled Rungo Pliidor 
iody Shuttur Ruluotu 
Doulilo-Ixpufturu Rruvuntloti Dgvieg 
iuni, Anuftigmut f.R.t gr 
Afioftigmot fmt^O 
Slipttur, l/SOO C0mpifr*R«pld 

Kodak Retina II, /.f.8, $115; Kodak 
Retina Il,/.g.O, $140. Prices include sports- 
man's field case. Kodak Retina 1, the 
original Retina, with Kodak Anast^pnat 
EKTAR /.8.5 lens, is $57.50. The Retinas 
load with a wide range of Kodak FUm. See 
aQ three at your dealer*! • . . Rastinaii 
Kodak Company, Rodte8ter» M. Y. 

I^BAK RETINA II 

cMiiY Mtiiite MAiii* im kormc 






Mmlern pliotoKi'^iphy fitttls free rein in a Contax 
— unhainpereii by former technical limitations. 
Contax offers limitless scope . . . inspiration for 
new ideas, new subjects from new angles, un- 
usual iiffhtiiiR effects. Striking, sati.sfyinjr re- 
sults w ithout any elaborate set-up or extensue 
technical training. 

You can get snapshots indoors in or(lmar> arti- 
ficial light; fast action pictuics; detuiled tloseups, 
long distance telephoto shots 

Automatic range-finder ftK.ii'sing (range-finder 
and view-finder combined in oh* oneinm;) Choite 
of 1,5 vitcrchanucable ZEISS LENSES. 



At (nilv ‘iti cents ouch! Huso frt*>^h dcvcldpcr wlieii you 
wnnt It — eatillv anil without bother Two sepuralc lamdi-ri 
Hilt liantJv mea-*urt!s (onveuleutly puckcil Kqiiivuleiil of ‘il 
Af Q luliC't AlaUe-A-Tiib*' i>4 compoumleiJ uicordlnu to the 
lbie;*l t^nlversul Af Q forinulu. Tor anv Him — any paper 
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JOHN 0. MARSHALL, INC. 

Dept. E. 1732 Atlintie Ave.. Brooklyn, N. Y. 
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A platinum print of 1901 


device a stick attached to a miniature 
mop- -I hat will help you to do the job liet- 
ler. With this you can wash and clean the 
trays at the same tune, work into the cor- 
ners and along the sides of the trays so 
that all dirt is mopped away, and generally 
make the cleaning chore both simple and 
effective. If you make a regular practice 
of thus cleaning up every lime you use your 
trays, you will not only be able to begin the 
next session with clean equipment, but you 
will also find that the cleaning jol) h easier 
lo do while the sediment is still moist from 
the working solutions. 

They Were Good Then, 

Too 

N O, we don’t know it all. Back in 1901 
they were making platinum prints and 
doing a beautiful job. Wilne^-s the example 


here illustrated, the work of Ernest 0. Sher- 
burru*, of Boston, now editor of The Chris- 
tian Sciviue Monitor's Weekly Magazine 
Section, who made the print in 1901 when 
he was the paper’s staff photographer. To- 
day, he is an enthiiHiastic minicamera fan, 
having qualified for this title by reason of 
his devotion to the candid-type of camera, 
which lie employs on every piissible occa- 
sion. 

He thinks the platinum process veiy sim- 
ple, 

“Print by reflected light,” he says in de- 
scribing the process, “inspect at will for 
depth, wash in a ferro bath to develop tfu* 
image, five minutes in hydrochloric, wash 
five minutes, and that’s all, theie being no 
hypo.” 

Platinum printing is today a lost art and 
those who would try il will find that they 
must coat their own paper. 


WHAT’S NEW 

In Photographic Equipment 

if If interested lu an\ of the items 

^described belotv, and cannot find them tn 
our adverhstny columns or at your photo- 
fjraphtc dealer^ we shall be ylad to tell you 
tvhcfe you can get them. Please accompany 
your request by a stamped envelope. 


Phothix Meter 

T he Phoirix electric exposure meter, 
which can be worn fastened to the wrist, 
like a watch, leaving both hands free to 
operate the camera, is said lo work on the 

same principle as 

any other photoelec- 
tric exposure meter, 
with the difference 
that the Photrix docs 
away with setting 
levers or dials. Of 
course, the Photrix 
($16.00) may also 
he held in the hand like any other electric 
exposure meter. The Photrix has no com- 


puter dial, the function of this dial being 
performed by an arrangement of the scales. 

Briefly, the distributors say, the secret is 
this: For a number of popular film speeds 
and F; stops — for instance 23 SCll (24W), 
Fill or 20 SCH (12W), F:8, and so on- 
the exposure time can l>e read directly at 
a glance. For other F: slops, all one has to 
do is lo go stepwise to the right or to the 
left on the scales of stops and expimin* 
time. For use with moving picture cameras, 
a “framcs-per-second” scale is insciTeil in 
the exposure time scale. 

The scale of the Photrix is 1% inches long 
with clear, equally spaced figures over the 
full extent of the reading range. The face 
of the Photrix measures 2 by 2Va inches, 
the thickness of the meter being only 13/16 
inches. It is shown jn the illustration com- 
pared with a folder of matches. The Phoirix 
externally is smooth Bakelite and glass with- 
out any protruding parts. 

Quinotol Developer 

Q UINOTOL, • developing agent of great 
versatility, hitherto obtainable only as 
a foreign product at relatively hi(^ {iricast 
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has now been introduced to the American 
market as an American product. While 
Quinotol (Chlor-H-Quinone) has not been 
generally familiar to amateurs, it is not new 
to the experienced photographer. The uses 
of Quinotol (oz. 50^; Vi lb. $1.75; 1 lb. 
$3.00; 5 lbs. $5.50) are multiple and when 
made up according to the Formula LR23, 
which is now announced by the distributors, 
may l)e employed in developing chloride, 
chloro-bromide, and bromide papers as well 
as negatives in both tray and tank. 


,H, EXPOPHOT 

EXPOSURE METER 

Adjustable for three general light condi- 
tions assuring exposure viccuracy under 
every type of photographic illumination 

TOPS IN PERFORMANCE $|«75 
LOW IN PRICE I 

Svnd for Literature SAE 

PHOTO UTILITIES. INC. 

10 W. 33d StfMt, Ntw York. N. Y. 


P II O T O « R A P H 1 C 

PortnUf. Time Switnli«M 

(Approved) 



60 S-~D«‘MRned for iihotoiopvlng. rnlarglns eq^ulp- 
U, and rifw pnKWsn pfiotoirriiiihlp printing, elc- . ‘Ij' 


after tluu« 

$8-50 


No. 

able ’for*c«ntroiilng”plioto ftlod lamp*. la 

and Off toggle permit* use of light 
mu'ostary for foeustlng and aUJU'itnientH. TO i nil 
TIME’ Hot the points’ to the time desired and 1 «kK 
hold* twinwr at that powitlon Throwing tlie 
Off to On position, chisr* circuit and 
leases iwk which allows timer to function. Hy 
lug it back Immediately to Off position. *wlich tmnrt 
off automatical Iv when pointer reaches f.ero o^t^ 
period has elapsed 
No fltlW — flO stM'onds. 10 amp. 

o 


THE “HANDY*’ TYPES 



Hell give* lively 
musical chime at 
any tlmo you se- 
lect. 1 Useful for 
Pan ft Ira develop- 
ing. Meal tlmo 
reminder and 
meraurv logger 
for laboratories, 
business and pro- 
fessional olficies. 
schools. hospllalH. 
kitchens mHu oth- 
er household uys. 

Non-electrli . 


N«. tOS7-^0 Mhiiite 

No. I056.«.40 Mliiuto . . . 3*2® 

0tr$Hlv9 oil BecoeM 

RAWAmN wusamKi mcain mouse, inc. 

ftS 108 FutlM tirMt N. Y. C. 



16 -mm Enea'rcer 

A new type of enlarger for making 
black-and-white negatives from single 
frames of 16-mm motion pictures is the 
Kodak 16-mm Enlarger ($15.00). Negatives 
may be made in a 
few seconds from 
either black-and- 
white film or Koda- 
chrome, and from 
these enlarged nega- 
tives, both contact 
prints and greater 
enlargements are 
possible. 

The enlarger is of particular value to the 
amateur movie enthusiast who possesses no 
darkroom or other facilities for making en- 
larged “stills” from his 16-mrn reels. It per- 
mits making a series of negatives in rapid 
succession, and eliminates the nee<l of im- 
mediate processing. 

Tlie enlarger i^ eonslrucled, for eompaei- 
ness, in the form of a folding Kodak and 
is loaded and operated in much the smue 
way. A film gate, mounted in front of the 
enlarger lens, has a ina^k opening the exact 
size of the 16-mm frame. The film is posi- 
tioned over this opening, between guide 
pins. A locating pin engages one pirfora- 
tion, keeping the film in exact alignment. 
There is no cutting of the movie film. After 
positioning, the cover of the gate is closed, 
and a brief exposure maile by inrandeseen! 
light. 

With a film frame of average density, a 
five-second exposure is correct with “SS” 
Pan film, when the film gate is ludd 5 inches 
horn a No. 1 Pholoflood lamp. The enlarger 
hiads with 616 film. 



MaGNO VlEWKK 

A new type of device for viewing 
Kodachrome and Dufaycolor slides, as 
well as 35-mm black and white positives and 
ni'galives, pictured here, is completely en- 
closed in a small 
metal box, which is 
set up or close*!, as 
desired, quickly ami 
without bother. The 
compactness of the 
unit makes it com- 
pletely portable. The 

Magno Viewer ($17..5()) is equipped with a 
condenser lens that provides a two-times 
linear magnification of the 35-min positive; 
that i^, a picture about two by iliree inches. 
The ‘‘observation” window effectively shields 
the lens and thus assures a comfortable view 
of the magnified picture, the illumination, 
by transmitted light, being provided by a 
specially designed lamp of^the Osram type. 

In connection with the Magno Viewer, 
announcement is made of a new type of 
35-mm transparency frame ($5..5() for 25) 


Hatgaingram 


VOL 28 in WEST MADISON SHEET, CHICAGO, ML N0.$ 


Bass says: 

We here at the Camara Croaa Roads 
feel that lenses are mighty personal 
... for instance we speak anection- 
ately of Tom the Tessar: Rudolph 
the Rapid Rectilinear, and Mike the 
Meniacus . . . and champion thetr 
prowcas to the world. But we play 
no favorites ... we sell what YOU 
want ... so if you don't see it in 
the “ads” write me. 

Pre$ident 

Dollina II 

With Uadlonar 
Annstlgmat F ;2.D 
Ions. Compur 
Rapid sliutter, to 
1/SOO sec. An 
outst an ding 
Sr> nini. candid 
camera, ('on pled 
range finder 

$49.75 

Leather 
e V e r c a d y 
case $5.50 

holUna O . . with ('ertar Anastigmat 

F :4.ri lens and Varlo S18 90 

shutter Ivaa 

Everendv case $5.UU 



New RCA— 16 mm 

Sound-on-film 
Refinements 

Now— Bass engineers have 
Btlll further perfected the 
lU’A 16 mm. S-O-F ('niii- 
cin, so lliat you can lake 
Sound wllli the case of sl- 
P‘tit New electric motor 
drive fitted to the RCA is 
now ultia smooth— automatic 
voltage control tube now a part 
of the Ingenious circuit of the 
H stage 110 volt high gain 
amplifier 

For additional data, write for 
special bulletin, liefer to Dejil. 
All. 

Super Press Bee Bee 

liurably made 6% x 

and idato eumora . . . full dbl. ext. t,U()tM> 
IILASS. billllnnl and direct finder. . . . Mever 
Trioplan F'.2 0 lens. Rapid Compur vlth de- 
layed action shutter, with f.p. ffCQ 7 c 
adapter and 8 holders euO./il 



Bass throws down the gauntlet 

and defies hts many reader-customers to 
match the following values ... all s<il(i on a 
fjefinite “ Worlcl-iamous'* nvoney-huek-With-a- 
smlle .guaianlee 

• Contallsx with Monnar F 2 lens . . . ra«e (hwd ton 

dltion Uei£ularl,v At Uaa* ^ ^ 

• Korelle R«1l«x-Ubod-wlth lUdlomir F 2 » Uui, 
Kxeready mne Likv new List $01. at liam, $67 51) 

• kwille Rsflex Model II. hkc hew. jMth F.2 5I 

• Vhtar Icn*. carrying case, list $124 00, 

• Baldaxetta— Model I Couhlfd Timao ftU'Jer 

F 2 9 len* t'omjmr nhutier Take* half 120 film 
Like new Lint $"!i. «• Uusfi $32 50 

• Ihasee— V(Mi l*ockol model with F 3 3 AnaBtigmnt 
lens* (’oinpur Hhiitter Ilogulnrh $42 50 

• 4x5 Naturalist Graflex with 24 Inch UAL Tole*tlc- 
inat F.0 3 lenii. complete with film actapfer. plate 
muRAZlne ntul holder. Good condition At Uass fZz.'j. 

Two New Boss Borgoingrams 

#234 for Cine fans . . . lists thousands of 
Items for 8 ancl 16 mm. e<iuii>nient . , . #2.1. » 
is the newest Still ('timera catalog of sensa 
tlonnl values. Both available at no cost 
Write Dept. AD 



Deift. AD, 179 W. Madison Street 
Chicago, III. 

6AMERA CROSS ROADS OF TME WORLD 
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(RACK VirW OF LVICA MOOCL 0>l»9« MOWING NANCKFINOeN 
,ANO VICWFINOCR EYIFtECES RITUATIO CkOiKLY TOCCTHCN.I 

LEICAl PROGRESS! 

. . . Termi thit are aynoaymous, for when 
one thinke of the marked pro^eas made in 
photography, he cannot help out asaociate 
the Leica camera with it. The new Model 
0-1938 bringa added convenience to photog- 
raphy by the ingenioua arrangement of the 
viewfinder and rangefinder eyepiecea which 
are aide by aide ao that a mere flick of the 
eye is all that ia neceaaary to change from 
one to the other. Arranging the eyepieces in 


this manner retains 


lar^ magnifled 


image of the rangefinder, maluM focusing 
simple, quick, and convenient. This is ac- 
complished without the alightest amount of 
add^ bulk . . . the Leica retaining its 
streamlined, compact, efficient design. 

Ask your desJer about the Leica Time-Pay- 
ment Plan or write for futi information and 
sample copy of Leica Photography. 

THE ORIGINAL MiNIATURfc CANDID CAMERA 



LEICA 


MOOCL U 1938 
WITH tCITZ XENON 
r 1.0 oFteo LtNs 
ANDNAFlOWINOeN 


DIPT. 7S 

l« LUTZ, INC., 730 PIPTH AVI., N. Y. 


RIFAX-A Thriller! 



COUPLED RANGE FINDER 

12 pictures 2V4 x ZVe" or on 
16 pictures 1% X 2 */ 4 " #120 6lm 

RIFAX, an advanced type of miniature 
camera, is distinguished by extreme pre- 
cision, unsurpassed compactness and high 
grade optic. Larger picture size, at min- 
imum cost — ami yet Kifax easily slips 
into your pocket. 

With Trinar F/2.<; in Compur Rapid 
sliutter (speeds up to 1/400 sec.) and 

coupled Range Finder $(66.50 

Can also lie had in the 6x9/4.5x6 cm size 
with Trinar F/3A in Compur sliutUf 

with coupled Range Finder ^59*50 

MIMOSA AMBtfCAN CORPORATim 
435 FiiGi Ava. N«w YmA, N. V. 


made of a special composition material. 
Instead of having to he bound with tape 
in the usual transparency frame manner, 
the positive or transparency is simply placed 
between two thin pieces of glass, inserted 
in the frame and snapped into position 
where it remains firmly in place. 



Mushroom Flood Bulb 

T he Schickerling Mushroom Bulb Photo 
Flood ($1.00), BO named because its 
main body is shaped like a mushroom, is 
announced as the first significant improve- 
ment in photograph- 
ic lighting since the 
introduction of flood 
lamps. The invention 
of Conrad Schicker- 
ling (known through- 
out the radio indus- 
try for his advance- 
ments in radio vacuum tubes), the Mush- 
room Bulb has an average life of 10 hours 
of peak performance, plus 10 to 15 bom's 
more of adec^uate working illumination, 
giving improved color balance throughout. 

The unique construction features of the 
Mushroom Bulb include the concentrated 
cool roil filament, large heat dissipation 
area, much higher actinic value, silver 
nitrate and argon filler, and an ultra high 
vacuum, ll has an inside reflector and an 
outside frosted diffuser. Due to the unusual 
filament design, the Mushroom Bulb is said 
to project a whiter light with an improved 
red aclinic ratio. 

The Schickerling Mushroom Bulb may be 
used in all phases of photography where 
artificial light is needed — in the home, for 
studio work, copy whrk, commercial pho- 
tography, in laboratories, and for still and 
motion pictures. Moreover, it is claimed, it 
has a longer life than the average Photo- 
flood, thus becoming more ecimomical. This 
liulh operates on either A.(^ or D.C. 


V. P. Camera 

M ade in England, the V. 1\ Twin cam- 
era (99 cents), taking 16 pictures on 
any standard vest pocket film, has just been 
introduced here. Among its features is a 
ground, polished, and centered meniscus 
lens which permits sharp portraits and 
snapshots from a few feel to infinity. The 
V. P. may easily be loaded in daylight. The 
shutter is fixed on the front of the camera, 
giving instantaneous exposures without vi- 
liration. The film numbers are seen through 
a double window in the back of the cam- 
era. The view finder is instantly snapped into 
position for either horizontal or vertical 
pictures. 


Superpan Supreme 

A gfa Superpan Supreme, the fast pan- 
L chromatic film recently introduced to 
the motion-picture industry, has been made 
available in cartridges, spools, and dark- 
room loading packages. Although a new 
product, exceptional recognition has already 
been given to this film, for Supreme, to- 
gether with the Agfa IJltra-Speed Pan, is 
the first film in seven years to win the 
motion-picture industry’s highest honor, the 
Class I award for technical achievement of 
the Academy of Motion Picture Arts and 
Sciences. 

As supplied for .35-rom still cameras, the 



New Ways in Photocraphy, 
Jacab Desefim. Eminently iiradlad 
from every point of view, this neYr 
book contains nothing of theory tlld 
nothing that the advanced amatevr 
photographer will not find vglnaUe 
in one way or another. It covm th^ 
whole range of amateur photography, 
discussing such things as tri^ |dio* 
tography, photomurals, retouching, 
infra-red, and a number of other sub- 
divisions that will not be found else- 
where in as clear and concise a man- 
ner. 12.90. 

Infra-Red Photography, by S. O. 
Rawlings. A treatise on the use of fAsth 
tographic plates and films sensitive to 
infrared. Exposure and processing 
are fully covered; formulas are given 
for sensitizing^ $1.65, 

The Fundamentals op Photogra- 
phy, by C. E. K. Mees. Not only tells 
how to take and finish pictures but 
gives a solid foundation of the princi- 
ples of photography. $1.10. 

Camera Lenses, bv Arthur W. Lock- 
ett. Explains simply and clearly^ yet 
with scientific accuracy t all the under- 
lying principles of lenses. $1.10. 

Champlin on Fine Grain, by Harry 
Champlin. A complete hand-book on 
the entire subject of fine grain, in- 
cluding formulas and how to com- 
pound and use them. $1.90. 

Practical Amateur Photography, 
by William S. Davis. Deals with the 
whole subject from the origin and 
growth of photography to the latest 
types and uses of cameras. 264 pages, 
illustrated. $1,20. 

Ei.ementary Photography, by Neb- 
lette, Brehm, and Priest. You can 
learn much of the fundamentals of 
photography from this little book 
even though yon have little or no 
knowledge of physics and chemistry. 
$1.1.5. 

Photographic Enlarging, by Frank- 
lin 1. Jordan, F. R. P. S. One of the 
most interesting and authentic books 
on enlarging. Its 224 pages cover 
every phase of the subject and 75 
illustrations, mony of them salon- 
winners, show the value of correct 
technique, $3.70, 

PiCTOitiAL Lighting, by William Mor- 
tens^ Complete control of lighting 
is an absolute **mnBt*’ for successful 
photography. This book tells clearly 
how to obtain such control. $2.15. 


Prices Quoted Include Postage 


We Can Stu^plv Any Photographic 
Book in Print 

SciENTinc America 

34Ve*t40iliSti^ 

MOIIKSI. 
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CORRECT EXPOSURES 
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PMia's Oola Opaaiim VALUES 


Bolleicord 3B'4.5 lens new model $37.80 

BeftecU Twin Lens Beflex F3.6 lens. Com- 

pur shutter 82.80 

Leica Model O F2 lens. BK case 132.80 

Contax Model 11, F2 lens, BB case .. . 182.50 

Fl.r> Sonnar lens (Contax) 110.00 

90 mm Letts; Thambar F2.2 09.80 

135 mm Lolts Hektor F4.5 69.80 

90 mm Letts Elmar F4.5 40.50 

28 mm Leltx Hektor F0.8. wide anslo 80.80 

9x12 Zeiss Mlroflex F2.7 Tessar 96.50 

Bxakta Model B F2.8 Tessar 79.80 

BoUeMex 0x8 F2.8 lens 79.80 

88 mm F2.8 Zeiss Bonnxr (Contax) 129.90 

JUMMNi Heme like whMW epeeiflMl. 


AU MIAOMANblOk SOLO SUOItOT 
TO IO«OAY MONSy OACIC ttUAllAllTSK 


SoiMl «0f mCB M«n«y tnvino Cntnfoo B«6 


exchange:.-..: 


now film will ropUoo the Fine Grain Supeiv 
pan formerly supplied and which it doubles 
in speedy though it cuts down the grain size 
of the former film. Ck’eater brilliance, anti- 
halo protection, and a surface coating for 
minimizing abrasion marks are other fea- 
tures of the new film. 

Until new cartons can be provided, Super- 
pan cartons bearing the label ‘‘New Type** 
or “Supreme** are being used and can be 
identified as containing the new Superpan 
Supreme, 


Arc Lens S^ade 

S CIENTIFICALLY designed for working 
with or against the light, the Arc Lens 
Shade ($1.00 to $2.00, depending on size) 
has a unique, tapered shape, eliminating opt 
comers. It is easily and firmly attached to 
all standard lens mounts. Distributors claim 
it will help to produce clearer, crisper pic- 
tures, entirely free from lens flare. 


Electric Agitator 

T he Imperial Electric Agitator is de- 
signed for the purpose of shortening 
negative developing time. The agitator 
($16.50) makes possible quick, positive, and 
even agitation, scientiflcally controlling the 
grain and resulting in precise, clear nega- 
tives. The Imperial Agitator uses a mini- 
mum amotint of electricity and is made to 
accommodate all miniature developing 
tanks. 


Bakelite Developing 
Trays 

T WO economical developing trays, con- 
structed entirely of Bakelite molded and 
designed to develop large-sized prints, have 
recently been introduced. Solid and heavily 
constructed to with- 
stand considerable 
abuse, the trays have 
no reaction on the 
developer and hypo 
baths, and, being 
chemical resistant, 
they are unaffected 
hy the corrosive action of those chemicals. 



Center-Numbering on 
Roll FaM 

C ERTAIN cameras now on the Amer- 
ican market take twelve 2'/4 by 2% 
inch exposures on B2 or PB20 roll film; to 
accommodate cameras of this size where 
“window-watching** is required, the manu- 
facturers of Superpan, Super Plenachrome, 
and Finopan have provided these films with 
center-numbering. This center numbering is 
printed on the protective paper of the roll- 
film so that as the film is wound through 
the camera, the numbering will readily indi- 
cate the proper spacing of the 12 exposures. 


Imperial Magniviewer 

T he Imperial Magniviewer is a flexible 
optical lens mounted on a pniversal 
joint on tlie enlarger easel or retouching 
table. The Magniviewer ($5,50) provides 
betiet definition and greater accuracy, giv- 
ing sharp, highly magnified images in true 
proportion. It may be quickly and easily 
fitted to the baseboard of any enlarger. 


GO BACK AKYTiME 


WITH PERFECT PHOTOS' 


■■■'■'ft 


Nothing more treasured than a set of 
perfect photos of your days on the 
stream or in camp. Be sure, this year, 
that your photos are worth while . . . 
a(l correctly exposed. Just take a 
Wbston Meter with you, and thus 
insure perfect exposures . . . worth 
while pictures , . . every shot. The 
Wbston is compact, and simple to use 
with any camera or film. Be sure to see 
one at your photo dealer*s, or write 
now for complete literature. Weston 
Electrical Instrument Corp., 634 
Frelinghuysen Ave., Newark, N. J. 



r-GET ACQUAINTED SFECIALS-n 


GontRflex with F2 

5 199. Hx42 Letts ninooulNr 
70. 8x00 U«n»oldt Bport Q1 r»3.,. 

[tdxet Murvel F2.0 lon» 

Rotlelrord with C.Z. F3 5 leuR 
V. P, DoUj with F-1.5 leiiR .. . , 

Many Other Specials— TRADES ACCEPTED 
FEES: OonadMitUl List #1909A 

U NITED EXCHANGE 

^ 79 Chemhert St., New Yerk 


9159.50 
.. 59.95 
49.95 
. 29.50 

. 52 50 
. 11.50 


PHOTOGRAPHIC 
^ ALMANAC 



. K 0 w 
‘dx — Oentrel'i 
rrreempRM 
>tofnphle Al- 




Mm 


BipomiMGttUle.C 

aim MMsm iaiie4e>) Wrtia ler your fn* Aifwiu,^ now. 
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CAMERA ANGLES ROUND TABLE 


JACOB DESCHIN, conductor of our ''Camera Angles'* department^ will 
answer in these columns questions of general interest to amateur photog- 
raphers. If an answer is desired by mailt enclose a stamped, addressed 
envelope. Queries should be specific, but Mr. Dcschin cannot undertake 
to draw comparisons between manufactured products nor to advise on 
the purchase of equipment or materials. — The Editor. 


Super Sport Dolly 



with a Dependable 
Built-in Range. Finder 


T his de Luxe model has a most dependable 
built -In synchronized ranee finder operat- 
ing on the split Image principle as well as 
a helical focusing mount. Well constructed and 
beautifully finished, with leather bellows, self- 
erecting front, optical eye-level view finder, 
leveling piece, and hyperfocnl distance table 
et<'hed in back. Practically two cameras In one 
because you have your choice of two different 
negative sizes You can get sixteen pictures 
1% X 2Va Im-hes or twelve pictures In the po|)- 
ular 2*4 X 2*4 Inch size on a roll of standard 
120 film. 


With Schneider Xenar f/2.S in Kogular 
Compur delayed-action Shutter, sijceds 
ui) to l/2r>0 $65.00 

With Schneider Xenar f/2.8 In Compur 
Rapid delayed-action Shutter, speeds 
up to 1/400 $70.00 

With Zeiss Tessar f/2.8 in Regular 
Compur delayed-action Shutter, speeds 
up to l/2ri0 $77.60 

With Zeiss Tessar f/2 8 In Compur Rap- 
id delayed-action Shuttei, speeds up to 
1/400 $82.60 


Super Sport Dolly 

( Regular Model ) 



A very popular streamlined miniature with ex- 
tremely fust lens equipment set In a delayed- 
action Compur shutter with speeds up to 1/250 
Has all the features of the model described 
above except the built -In range finder. 

With Meyer rrioplan f/2.9 $35.00 

. With Schneider Xenar f/2.8 $47.60 

With Zeiss Tessar f/2.8 $57.60 


Ask your dealer to shenv you the 
Super Sport Dolly. 


BURLIIGH BROOKS, Inc. 

m Vmi Mud Stmt. Dost. a7«, Now Yoik CM, 


Q, 1 would like a filter but do not 
know what color to get — red, yellow, 
or greeuo 1 want it to uae when taking 
cloudn and snow pictures, chiefly. 
Which color would be the most satis- 
factory? — Do So 

A. For all-around purposes it is generally 
agreed that the medium yellow filter is the 
most useful ; if only one filler ia wanted, this 
is the one to get, for it will do practically 
everything the average photographic work 
reifuirea — record clouds against a blue sky, 
control the light in snow photography, cut 
down the harshness of sunlit water, and 
so on. One of its chief virtues is that it re- 
quires only double the normal exposure 
when using panchromatic film; even this 
may he avoided aimply by opening the lens 
wider by one stop. In most cases the nar- 
rowing of the depth of field caused by the 
larger opening will be of no consequence 
since outdoor work usually calls for relative- 
ly small stops. 

Q, I would like to obtain a schedule 
of the IJ« So Seheiner ratings for the 
following films (films are listed in re- 
ply). — Jo J. Mo, Jr. 

A. As you probably know, films are rated 
differently in daylight and tungsten light. 
We shall, therefore, give both ratings as 
reported in the most recently revised edition 
of the booklet, “Practical Speeds of Films 
and IMatea.” 

Ea«(lman Standard (Kodak UayiiKht TunKsten 


Regular) 

17 

13 

Kodak Verichrome 

20 

16 

Kodak Siipersensitivc Pan- 
chromatic 

23 

20 

Kodak Panatom ic 

19 

16 

Agfa Standard 

18 

14 

Agfa Plenachrome 

20 

17 

Agfa Superpan 
(roll and pack) 

25 

24 

Agfa Finopan 

21 

19 


Q, I have a camera using 8S-mm 
film. I have had a little difficulty with 
grain In enlarging, even though 1 have 

used . . developer in a film tank 

and have followed instructions as to 
time and temperature. Would there be 
any advantage in using this same de- 
veloper for onl^ ^ or ^ the normal 
development time and then using a one- 

solution intensifier of the 

type to bring my films up to the re- 


quired density? Would this solve the 
grain problem for me? — E. B. 

A. The developer you mention, while gen- 
erally satisfactory for larger negatives, is 
today held not to l)e suited for fine-grain 
development. Many fine-grain developers are 
available, in liquid form ready for use, that 
will do a fine-grain job for you in fine style 
if you will take just ordinary precautions 
as to temperature and time of development. 
Among the favorile.s may be mentioned 
M.P.G., G.D.X., Infinol, Champlin 15, and 
others. While we have not tried the experi- 
ment you suggest, we doubt whether under- 
development to the extent you mention, fol- 
lowed by inicnsifiration, would be as effec- 
tive, or even as easy, as simple, straight- 
forward development in a regular fine-grain 
developer. Besides, the intensifier you cite 
has a tendency to introduce grain on its 
own acconni if immersion is pnilonged be- 
yond a (‘«*rlain minimum. 

Q, I would like to take instant post- 
card size pictures that can he sold to 
the posers on the street. The picture is 
to be a direct photo without the use of 
negative and is to be finished inside the 
camera in about one minute. 1 can pur- 
chase such a camera from a store- 
keeper who cannot toll me how to use 
it. 1 would appreciate information.—* 
A. B. 

A. The camera you have in mind is de- 
scribed and discussed on pp. 23 and 24 of 
Gwrgc H. Chappeirs little handbook, “The 
Itinerant Pholographer,” and full instruc- 
tions for operating it may be had by writing 
to The Daydark Specialty Company, Ben- 
ton and Baldwin Streets, St. Louis, Mo, 
The apparatus is called the “Black and 
White Camera.** 

Q, As a graduation present 1 asked 
my parents for a new camera. The 
choice was left to roe. I wrote to the 
various companies asking for their cat- 
alogues but 1 was thoroughly lost. Will 
you please explain to roe what the 
names given to the different shutters 
and lenses mean? What is the signifi- 
cance of the different focal lengths 
(F;3.5, F:4.5, Fs6.3, and so on)? Do 
you think I would be capable of operat- 
ing a miidature eamere?— D« W. 

A. Though laeking the advRntage of your 
personal acquamtance, we presunie yon 
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poMOM the blessings of sight and the use 
of your hands; for these reasons, nothing 
stands in the way of your attaining pro* 
ficiency in the operation of a miniature 
CBitiei:a. It is simply a matter of learning 
what all the gadgets do and what part you 
play in their doing it. However, from your 
questions, we gather that the first thing you 
ought to do is purchase or consult some ele- 
mentary book on photography. You can 
learn to operate a miniature camera in an 
hour or less but that won’t do you any good 
unless you know something about photog- 
raphy. For example, take your question con- 
cerning focal lengths, which you follow with 
a string of lens speeds, the implication be- 
ing that you have confused the latter with 
the former. Since it is impossible adequate- 
ly to treat your questions in the short space 
allowed to replies in this department, the 
best we can do is to say that, broadly speak- 
ing and leaving aside all technicalities, the 
focal length of a lens determines the amount 
of subject-matter appearing on the negative 
— the longer the focal length of the lens, the 
smaller the amount of subject-matter ap- 
pearing on the negative. Thus, a so-called 
“wide angle” or “short focus” lens might 
include the whole side of a room, hut from 
the same vantage point, a long or “tele- 
photo” lens might include only the head and 
shoulders of a lady sitting in a corner of 
the room, while a “nornial” lens, the one 
ordinarily supplied with a camera, would 
take in the entire lady, together with the 
chair she is sitting on, as well as the fire- 
place. The F: numbers you list refer to the 
diameter of the lens as it relates to the focal 
length of the lens; thus F :3.5 means that 
tlie lens has a diameter l/3.5ths of the focal 
length. Shutters are principally of two types, 
the focal plane, so called because the slmt- 
Icr operates directly in front of or on n 
plane with the film, and the Compur type, 
whieh operal(‘s between or behind the lens. 

Is it absolutely necessary t<i have 
the darkroom completely dark when 
printing or enlarging? 1 must work in 
a closet which admits a little light 
through cracks around the door and I 
have been wondering if this is really 
harmful? — J. L* 

/4. Of course, the ideal is a light-tight 
room, but you will find that the small 
amount of light thus coming into the work 
room will not reach the paper provided you 
are careful to shield the paper by working 
with your hack to the door and using your 
body as a shield. 

Q, I seem to get good results with 
my visual exposure meter for what is 
known as ‘‘normal subjects” but where 
the foreground is involved or holds 
special detail which puts the subject 
out of the normal class, 1 find that 1 
cannot use the values whieh I read. — 
N. S. D. 

A* By “normal subject” wo presume you 
refer to a subject in which the range of 
tone is sufficiently long to permit the meter 
to “average” the tones (reflections) front, 
say, the position of the camera, and obtain 
a generally correct e)[posure for the scene. 
However, where it is desired to record a 
“heavy” foreground or small detail, it is im- 
portant that the meter he brought closer to 
the objedt so that, as much as possible, 
nothing is included within the angle of the 
meter other than the specific object or small 
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area in question. In this way, the only light 
read is that coming from the segregated 
subject. The reading you obtain In this way, 
provided you do not permit the shadow 
either of the meter or yourself to fall upon 
the object, will be the correct one for the 
particular subject, regardless of the posi- 
tion of the camera. 

Q* My camera uses 35-mm film and 
has a lens of F :4.5 speed. What would 
the speed of this lens be, relatively, 
when using the new film made by Agfa 
(Ultra Speed Panchromatic)? What 
are the possiblitlies of my camera using 
this film ? Are indimr snapshots at night 
possible without the use of additional 
light other than ordinary reading light? 
— T. R. H. 

A, Roughly estimated, the speed of yoiu* 
lens under the circumstances would he in- 
creased to s(unewherc between F:2 and F: 
2.5. The great opportunities thus opened up 
f»»r users of cameras with lenses of F:4.5 
are obvious and should go a long way to- 
ward encouraging those persons who cannot 
afford the higher priced lenses. Actually, 
what it means is that an F:4.5 lens aided 
hy ihis film is the equivalent of the expen- 
sive fast lenses. Of course, there are other 
factors, such as the general quality and de- 
sign of the lens, hut the reference made here 
is entirely to the speed at which an im- 
pression is made on a film within a given 
interval. Witli this film, indoor snapshots 
at night hy ordinary lighting are “pie” and, 
generally, this film makes possible many 
pictures that could not previously he made 
at snapsljot speeds. See also the discussion of 
the idtra-fast films which appears in “Cam- 
era Angles” in this issue. Suggestions for use 
will he found there. 

Q* Can you suggest a methorl for 
quickly drying the grooved Bakelite 
reel in which film Htrips arc jiiHcrled 
for tank prooentdiig, when it is desiretl 
to develop one film roll after another? 
- G. B. A, 

A, After the film roll has been washed in 
the tank and the negative strip hung up to 
dry, take the reel apart, immerse the iw^o 
section** in very hot water, wipe the reel as 
well as you ran with a towel and expose 
to the heat of a radiator or hot lireeze fan. 
The speed of drying will surprise you. 

Q, In washing a strip of negatives, I 
use ordinary cold water from the tap. 
Whatever the temperature happens to 
be, that is the temperature of the wash 
water at that particular time. I use an 
acid hypo fixing bath. Do you think 
this method of washing is harmful? — 
J. A. D. 

A, By all the gods of fine-grain devdop- 
ment, you are beyond redemption. Of course, 
if your negatives are large enough, say x 
2^/4 inches, so that you do not have to 
worry too much about fine grain, the fine- 
grain stricture that developer, fixer, ami 
wash watfT should all he of approximately 
the same temperature may leave your re- 
sults unscathed. However, a very cold wash- 
ing, the temperature of which is consider- 
ably below that of the fixer, will cover your 
negative with a filmy, splotchy coating 
which must he removed before the negative 
strip is hung up to dry. *But this is auto- 
matically taken care of if you swab both 
sides of the strip with a viscose sponge. 



Speed Graphics 

Fila PMk CMens 
GO CANDID 

YouTl give your Speed Graphic, 

9 X 12 cm. or 21 / 4 '' x 31 / 4 '' film 
pack camera the convenience of 
an expensive minnie when you 
install a Kalart Synchronized 
Range Finder. This compact ac- 
cessory lets you take sharp-focus 
pictures you’ve missed beforfe — 
those angle shots, the kind you 
have to climb or crawl to get. 

It gives your camera automatic 
focus plus all the advantages of 
man-size negatives. Always ac- 
curate and dependable, the Kal- 
art Synchronized Range Finder 
makes the “guess focus” shots 
things of the past. 

Model K, $20.50 installed, now 
available for 36 different 2V^ x 
and 9 X 12 camera and lens 
combinations. Model G, $27.50 
installed for 2^4 x 3Vi» 3Vi x 
4V4, and 4x5 Speed Graphics. 
Special installation for 5 x 7 
Speed Graphics and 9 x 12 Lin- 
hof cameras, $32.50. Model G 
adjustable for different focal 
lengths. 

NKW KALART 

MICROMATIC SRCED PLASH 

YouTl get the picture every 
time with the Kalart Micro- 
matic. Adjustable in time de- 
lay by one-thousandths of a sec- 
ond, making it possible to 
match individual shutter varia- 
tions and flash bulb character- 
istics. Fits practically all cam- 
eras, including Leica and Con- 
tax. $13.50. 

All Kalart Equipment made 
in U.S.A. See your dealer or 
write ; The Kalart Co., Dept. S-6, 

915 Broadway, New York, N.Y, 

THE KALART SYNCHRONIZED 

I RAHBE FINDER 
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TELESCOPTICS 

A Monthly Department for the Amateur Telescope Maker 
Conducted by ALBERT G. INGALLS 


I AST month^s discussions in this depart- 
i ment were rather on the light side, 
hence this month we offer three items, two of 
wliich will rate as advanced amateur tele- 
scoptics. All three are by Kirkham. In the 
first, he gives specifications for a Casse- 
grainian telescope with a spherical secondary 
instead of the usual hyperboloidal secondary, 
in the second he gives data for designing 
special eyepieces for the RFT ’scope, and in 
the third something easier. Comments from 
Kirkham ’s letters suitably introduce the first 
item: “The formulas for computing how 
much correction to put on the primary mir- 
ror to make it fit a spherical secondary mir- 
ror instead of a hyperboloidal secondary are 
not very terrible. The spherical aberration of 
the secondary is computed first and then a 
primary is designed to produce that much. 
There is amazingly little difference between 
the mirror whidi is necessary and a para- 
boloid; it amounts to from 70 to 90 percent 
correction, depending on the design of the 
’scope. There should not be any observable 
difference in the performance when the tele- 
scope is used visually, and the job of de- 
forming the tiny secondary mirror, which 
Porter frowns on so much (ATM, p. 63), is 
entirely done away with. The formulas are 
not lying around anywhere that I know of, 
hence I hereby present them, all worked out 
and ready to apply. They are based on de- 
velopments in series by the binomial the- 
orem, and the processes of deriving them 
would not be intelligible to any but a mathe- 
matician, and would not l^e^ven very inter- 
esting to another mathematician. These de- 
velopments are on hand, and can b(‘ sup- 
plied to any who care for that kind of thing.” 

T he Casskc;kainian Telescope with 
Spherical Secondary Mirror: “The 
customary curves for Cassegrainian tele- 
scopes arc the paraboloidal primary and by- 
perboloidal secondary. As far as 1 know 
nobody has ever raised the cfuestion of why 
these curves are used instead of others which 
might be easier to produce, or even better. 
Probably the first Cassegrainian telescope 
was a revamped Newtonian, and the second- 
ary was just naturally made to fit. 

“Schwartzschild proposed the aplaiiatie 
curves in 1905 and these amount to overcor- 
recting both mirrors. Apart from increasing 
the difficulties of construction, these curves 
are a waste of time and effort, as far as vis- 
ual instruments are concerned. As a matter 
of fact, there is no very good reason for not 
going the other way and removing some of 
the correction from both mirrors. In chang- 
ing the figure of the secondary to a sphere, 
only a fraction of the correction must be 
removed from the primary mirror. In the 
usual method of testing a Cassegrainian 
telescope with a flat, when the secondary is 
yet uncorrccted the entire telescope appears 
overcorrected. Instead of overcorrecting the 
telescope as a whole by c orrecting the primary 
right up to the full parabolic form, and then 
going ^ckward by changing the secondary 
to a hyperboloid, why not stop the correction 


of the primary at just the right point so that 
no correction at all will be necessary on the 
secondary? It can be easily finished up 
spherical by means of the King test, or by 
polishing the tool enou(dt to show fringes in 
monochromatic light, and it will generally 
be impossible to tell any difference in visual 
observation between a telescope with these 
curves and any other curves. 

“In Figure 1, if we place a light source at 
F\ the focus of a Cassegrainian telescope 
having a spherical secondary mirror, a mar- 
ginal ray will diverge and fall upon the rim 
of the secondary at from whence it is re- 



flected to the rim of the primary mirror at //, 
and making an angle u' with the axis. If the 
ray is traced backward along the dotted line, 
it will cut the axis at a distance b from the 
apex of the secondary mirror. The longi- 
tudinal spherical aberration is We 

shall designate this spherical aberration by 
u, and it can quite easily he shown that 


\R'-2p'/R' 


-2p‘ 

where R' is the radius of curvature of the 
secondary mirror, r' the radius of its mar- 
ginal zone, and p' the distance of focus F* 
from the apex of the secondary mirror. 

“Now, obviously, if the primary mirror 
has this same amount of aberration, then 
the telescope will he corrected as a whole. 
If we designate the radius of curvature of the 
primary mirror by R, the radius of its mar- 
ginal z<me by r, and compute a from the 
above formula, we may write 
c = - 4Ra/ = undercorrection ( 2 ) 

and the percentage of correction necessary 
for the primary mirror is 
100 ( 1 - c) = percentage correction (3) 
The quantities a and e arc computed only 
for the marginal zone, and the percentage 
found for (3) holds for all zones of the 
mirror. 

“If we designate the radius of any zone 
<if the primary mirror by y, then a parabolic 
mirror tested at center of curvature has the 
knife-edge or grating movement (assuming 
the pinhole remains fixed) 

(4) 

as every amateur knows. If we want to make 
a Cassegrainian telescope with a spherical 
secondary mirror, then the knife-edge or 
grating motion is simply the percentage of 
//R given by formula (3), or to state it all 
together 

^=:(I-e)y*/R (5) 

and one has only to apply this correction 
to the primary mirror, with the assurance 


that the secondary mirror will fit if left 
spherical. 

WORD OF CAUTION TO NON- 
MATHEMATICAL READERS: These for- 
mulas are derived according to the conven- 
tions of analytical geometry, which is coming 
more and more into practice, and it is nec* 
essary to bear in mind that, after making a 
drawing of the telescope such as Figure 1, 
R and R' are positive if their center of 
curvature lies to the right of their surface, 
and negative if to the left. Likewise, p or p* 
will be positive or negative according as 
they lie to the right or left, respectively, of 
the surface. As an example, p* in the figure 
is negative. 

“1 have felt for a long time that amateurs 
have been overlooking a good bet with 
these ’elliptical Cassegrainians’, as the chief 
difficulty in producing a compound tele- 
scope has always been the satisfactory fig- 
uring of the secondary mirror. As a mat- 
ter of fact, this is about the only real 
difficulty given by Porter on page 62 of 
ATM as a basis of his ’and why not to*. 
1 might add, however, that the idea was 
HUggested to a Tacoma amateur some time 
after this theory was worked out by a 
member of the Lick observatory, and upon 
investigation, 1 understand further that Dr. 
J. A. Anderson suggested it two or three 
years ago, and expressed the thought that 
he would like to see it tried, 

“There is another iiU cresting possibility. 
The primary mirror formed by this formula 
will not be exactly an ellipsoid, hut 
Schwartzschild has shown that mirrors of 
reasonable sizes conforming to these kinds 
of formulas differ from ellipsoids only by 
very small fractions of a wavelength. The 
direct focal test could therefore be applied, 
and a complete (Dassegrainian telescope 
produced with no necessity for zonal mea- 
surements whatever, making the job on the 
whole much easier than the ordinary New- 
tonian job,” 

T he idea of a Cass of this unusual type 
turns out, on investigation, to he older 
than is mentioned above; evidently it is 
quite aged, in fact. Kirkham, however, hit 
on it independently. This happens again 
and again. With thousands of new and en- 
thusiastic recruits to telescoptics, it is not 
even remarkable that many a man has a 
bright idea that someone bad in his grand- 
fathea’s Hay. Your scribe recalled that Dali, 
of England, proposed a similar idea in the 
Journal oj the British Astronomical Asso- 
ciation in 1932 — a monthly which, by thn 
way, often contains most interesting dis- 
cussions of telescoptical eiihjecla— ^d that 
he had also discussed it in private letters 
in the same year. But he never published 
the details. However, as an amenity, since 
Dali was known to have made three such 
Cassegrainians of this type, Kirkham’s pa|iet 
was shown to Dali before publication, 

Dall at once voluntarily surrendered apy 
special claim to ownership. Kirkham, when 
then shown Dafl*# eerly correspondenoe, mk- 
ed that mention he made that the metk^ 
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Iti hl« final pinigrapht is th^ 
saaow as tke ana Dali bad dasofilMd In that 
comi|M>ttdanoa ivitb yout scribe. This kind 
of mutnal courtesy is a pleasing relief, con^ 
sidering that many a telescoptician, on 
lemming that another had been trespassing 
on one of his pet preserves without by<your- 
leave, has growled and given the other fellow 
the dog-eye. Verily, your telescolumnist 
knows, bemuse he has so often stood at the 
focal point of numerous tilts of this kind, 
this Ming the exact point at which the 
brickbats cross. 

S ECOND item by Kirkham is also intro- 
duced by informal comments from his 
letter, of transmittal: “Let me join with 
others in the opinion that one of the best 
things that has yet hit amateur telescope 
making is the RFT and, in connection 
with this, altogether apart from the spheri- 
cal Cass problem, equation 2 of the above 
Cass paper can be used for deriving the 
proper amount of overcorrection for an 
RFT mirror to compensate for spherical ab- 
erration of the eyepiece, which is very con- 
siderable at //3 or //4. A Huygenian ocular 
has an unpermissible amount of aberration 
when you get above //lO. A Ramsden be- 
gins to gum up the image at about //5, and 
therefore an RFT cannot possibly work il» 
best unless something is done about the 
spherical aberration of the eyepiece. It 
amounts in some cases to 50 percent or 
more overcorrection.” 

E yepieces foh the rft; “in the 

past, it has seldom been necessary to 
apply eyepieces to objectives of greater 
aperture ratio than about //8. A Huygenian 
eyepiece of T' focal length has about .02"' 
longitudinal spherical aberration at //8 — 
quite enough to interfere with the per- 
formance of a first class, fully corrected 
mirror. Most of ns have avoided this diffi- 
culty simply by asserting that Huygenian 
eyepieces are no good with reflecting tele- 
scopes, and using Ramsden eyepieces. A 
characteristic Ramsden eyepiece has been 
found to have about .006'' aberration at //8, 
which in practice is altogether negligible. 

“The commonly accepted aperture ratio 
for RFT seems to be //4 (for reflectors), 
and it now becomes necessary to see what 
happens to the eyepiece aberrations when 
called upon to handle such wide cones of 
rays. While eyepieces can be designed to 
have no spherical aberration at all, it is 
never practical to do so. The whole beauty 
of the RFT plan is in obtaining a wide field 
as full of stars as possible. Eyepieces have 
other aberrations much greater than spheri- 
cal aberration, which have to be kept within 
limits. An ocular has quite a job to per- 
form if it gives a moderately wide field of 
view free from excessive astigmatism, dis- 
tortion, and curvature, and it is generally 
impossible to make the eyepiece free from 
spherical aberration and at the same time 
keep these other errors within workable 
limits. The things one would have to do to 
an ocular to free it from spherical aberra- 
tion and some kinds of color errors are 
directly opposed to what is needed to keep 
the astigmatic and other color errors within 
the d^lrnd limits. When the objective is of 
very short focus, it becomes absolutely nec- 
essary for it to be overeorrected an amount 
conresppndlng lo the eyepiece longitudinal 
if most sat^factory resOits are 
to be obtelnadi. 

*% pan be 4 iown by a somewhat lengthy 



SPECIAL TELESCOPE KITS. 2 discs of glass, 8 grades 
of abrasive, pitch, rouge, AN EYEPIECE, AN ALU- 
MINIZED DIAGONAL, complete instructions, i'* size 
$8, 6^ $4. 

PORTABLE TRIPOD AND MOUNT for 6" telescope. 
Rigid, easily packed, altazimuth, no counterweight 
needed. Moving parts brass. Ready for your tube.... $10. 

FOR ACCURATE FOCUSING. Spiral adjustment fit- 
ted to our aluminum eyepieces. 1^^ OD unchanged. 
Send in your Pierce oculars for this refinement. Price $1. 

SELL YOUR TELESCOPE, mirror, camera or other 
article. Send $1 and 25 word advertisement for our 
SALES SERVICE SHEET sent out with all catalogues 
for a month. ^ 

We are headquarters lor telescope makers* supplies. Write lor catalogue* 
TWENTY YEARS OF EXPERIENCE TO HELP YOU 
John M* Pierce • 11 Harvard St* • Springfield, Vermont 


SCAN SCMMER SKIES 

with a TINSLEY Four Inch Portable Reflector. Tripod of Alumi- 
num, adjustable in height; Parabolic Mirror of Pyrex coated 
with Aluminum; complete with three Eyepieces $134.00 
With case $165.00 

Send six cents for Illustrated Catalogue giving full details of 
the above instrument and many others, sizes 4 " to 20^^; also a 
complete line of Supplies for the Amateur Telescope Maker, the 
best in quality at most reasonable prices. 


TIIV!«LEY 

2035 Ashby Avenue 


LABORATORIES 

Berkeley, California 


-TELESCOPE MAKERS- 

kitspwour specialty 

BETTER QUALITY. PRECISION WORKMANSHIP. 
LOW PRICES. MONEY.BACK GUARANTEE. 

rAlIDI TTI? vl*** eoiTMt tOTC 

WmrLLIL UiUknMt. suSIslMt abrt- 
•IvtK UiNStrtd fitoh. roua«. in»tru«tloni. ete. With 
“Amtiaur Telsuop* MmliiRi” $0.25 

PYRHX KITS— 6"— $5.50, 8"— $8.00 

ALUMINIZING 

OPTICALLY CORRECT FINISH 
6''— $2,50 8"— $3.50 

Other Si*es Proportionately Priced 
MIRRORS TESTED FREE OF CHARGE 

PYREX MIRRORS MADE TO ORDER 
PRISMS— EYEPIECES— ACCESSORIES 

Franfh mtdt. 33" lon«. 2" 
option Odulpmont: 

pritm, I" pent, prism. 42 mm. aehr. Isns 

L. 310.00 

FRRR rataloa Telcuropcp, Mtero»eopc», ninoeu1ar$, 
ete. JrutrMetiom fur Teh»copo Mahmff, loc. 

PRECISION OPTICAL SUPPLY CO. 

1001 E. I63rd Street New York City 


ALUMINIZING 

NEW SURFACE-HARDENED ALUMINUM 
COATINGS 

with greater resistance to mechanical abra- 
sion and unifonnly superior in reflectivity 
at the same reasonable prices maintained 
in the past. 

Coating Pricet: 4"— $1.75, 5"— $2.00. 6'' 
— $2.50, 7"— $3.00, 8"— $3.50, 9"— 

$4.25, 10" — $5.00, 11" — $6.50, 12" — 

$7.50, and 12 Vs "—$8.00. Larger nicct up 
to 36 inches in diameter on request. 

Diagonal Coatings for diagonals of the fol- 
lowing widths : 

IV4"— 50c, IVi" — 60c, 1 Vi "—75c, 2" 

— $1.00, 2Vs" — $1.25 end 3" — $1.50 

LEROY M. E. CLAUSING 

720 Greenwood Ave. Wilmetlo, III. 


JAMER’S “ALL-IN-ONE" KITS 

Cuntain finest annealed, edged and bevelled tool and minor blanks. 

We use only new glass. CORRECT thickness. Carborundum powders, 
fine emery, luuge, synthetic white pitch (better than natural pitch), 
and one fully polished diagonal. Also the only COMPLETE and 
AUTHORITATIVE instruction book — ‘’Amateur Telescope Mak- 
ing” edited by A. G. Ingalls — 500 pages, profusely illustrated. Kits 
may be purchased with or without this book but we supply no other 
instructions for making reflectors because it is impractical for the be- 
ginner to hope to make a perfect mirror without it. 

4 inch ^ALL4N-ONE*^ kit ^2.00 with book $5.00 

6 inch ^*ALL4N*CkNE^^ kit $3.00 with book $6*00 

8 inch **AlL4N^ONE** kit $6*00 with book $9*00 

10 inch ^ALLAN^ONE** kit $10.00 with book $13.00 

Send $1 deposit with order — ^balance C. O. D. 

Unbtaublo f^slity • Unbeatable Prices a Compare Either! 

C W. JAMER BOX 4 BAYSIDE, N. Y. 
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LOMARA 

.POCKET MICROSCOPES 

HANDY • PRECISE 

Various models 
magnify 
15x to 1410x 

$7.50 


For all types 
of research 
work, at home, 
in the labora- 
tory and ahcld. 

Will serve the 
engineer, medical 
man, chemist, bio- 
logist, botanist, etc. 
Scientific instru- 
ments with excellent 
optical system. 
Electric lamp attach- 
ment can be supplied. 


and up 



For detailed information address 
Dept. S.A.S 

C. P. Goerz American Optical Co. 

317 EAST 34th STREET NEW YORK 



The New 
Springfield 
Mount 

Workltijs Draulnp fl" — 
M" friction drl\o I .50 
Working DrnwlriK 10"' - 
12" gcttr tlrhf $1 00 
Thene Mount# inav be 
purchaKCtl In PuiIk or 
coinplctfly aHBcniblcd 
KMh> term# can !)<• ar- 
ranged on complete 
mount#. 

Rnmiden Eyepleeee precision made $4.00 each 

Spactal Offar 

6" Mirror Kit, consisting of r» grades finest 
ubruaives, pitch and rouge obtainable, 7k" 
thick mirror blank and the book **Thc 
Hoinenittdo Telescope’' by llecker, M.E , 
all for $4 00. Other sizes proportionately 
low. 

For complete hit of supplies, mirror ktts, eye- 
pieces, etc,, write to 

DONALD A. PATCH 

38 Creacent Street Springfield, Vermont 


KITS OUR 

4" kit $1 3.00 
6" kit.. 3.75 
8" kit 6,75 
10" kit 10.00 
•12" kit, 14.75 


SPECIALTY 

Pyrex f 4.25 
Pyrex 5.75 
Pyrex 8.50 
Pyrex 13.95 
Pyrex 244)0 


Kits contain 2 glass discs, H grades of abrnalves 
(fewer do not Insure an optically iMsrfect aurfnee), 
rouge. plU*h or beeswax, and Instructions. 

Money.baek guaraniee that 

THESE KITS ARE SECOND TO NONE 
REGARDLESS OF PRICE 

(tend for free catalogue) 

M. CHALFIN, 142S Laagfellaw Ave.. New York, M. Y. 


calculation that an ordinary Ramaden eye- 
piece of L14^' focua, when uaed with a 
fully corrected parabolic mirror of //4 focal 
ratio, has almost exactly the maximum per- 
missible amount of apherical aberration, ao 
that a star right in the center of the field 
will not appear to be larger than if the 
error were absent. We must not jump to the 
conclusion, however, that the state of af- 
fairs is therefore satisfactory. There are 
six other major errors which, when taken 
all together, will run the total error of the 
system way over the limit, especially in the 
edges of the field. It is easy to see that, 
if the one error uses up every bit of avail- 
able ‘tolerance* for a star most favorably 
situated, there is no hope at all for stars 
to look like more than dirty spots at a dis- 



tance of 15® to 20® from the center. On the 
other hand, it is quite simple to overcorrect 
the primary mirror sufficiently to bring this 
large central error to zero, so that we have 
all the tolerances left to lake care of the 
other aberrations about some of which ab- 
solutely nothing can be done. 

“In most cases, this method gives a rather 
close approximation to an ‘aplanatic tcle- 
bcope*. Since coma is the principal part of 
the aberrations of a reflector after spherical 
aberration is eliminated, the plan increases 
the general usefulness of the system as a 
whole far beyond what could be hoped for 
if it were possible or practical to obtain 
eyepieces free from spherical aberration. 
The faults of the eyepieces indeed turn out 
to be a blessing in disguise. 

“In order to figure a mirror so that it will 
have a certain predetermined amount of 
spherical aberration, it is necessary to know 
liow much the knife-edge must move in 
measuring the different zones. It is not 
difficult to show that, calling the radius of 
curvature of the mirror R, the desired 
amount of aberration a, and the diameter 
of the mirror d, the amount of overcorrec- 
tion necessary is 

e ==: Ka/tF 

If we denote the radius of the zone we wish 
to measure by y, then the knife-edge shift 
for this zone is 

(1 -f e)f/K 

instead of the old formula 

y*/R 

which corresponds to a paraboloid. In these 
formulas, the aberration a is considered 
positive when the marginal rays come to a 
focus closer to the eye than the axial rays; 
that is, when the Ronchl bands behave, in 
testing the eyepiece by the method about 
to be given, like those of an oblate spheroid. 

“In practice, a Is the amount of aberra- 


tion of the eyepiece to a bundle of rays 
which pass straight through it. If first class 
eyepieces are purchased from a reliable 
dealer (at a fair price!) he may in some 
cases be able to furnish the telescope maker 
with exact data as to ihe amount of aber- 
ration of his oculars. In case of oculars of 
known construction it can be found very 
exactly by ray tracing, using the formulas 
given in many optical books. For Ramsden 
eyepieces of about the usual form, having 
two lenses separated about three-quarters 
of the focal length of the entire ocular, 
neither of which is a compound lens, a 
sufficiently exact working guess is c =: 
.018/^, where fg is the focal length of the 
eyepiece, provided that the objective has 
a focal ratio of / '4. If the particular Rams- 
den eyepiece differs much from the stand- 
ard ones described in ATM by Hastings 
and others, the formula will be quite worth- 
less. 

“The aberration can be found quite ac- 
curately by experimental methods requir- 
ing no special equipment not already pos- 
sessed by the mirror maker. Figure 2 repre- 
sents a Ramsden eyepiece being tested for 
a. A slop S., is made exactly the size of the 
exit pupil of the completed ’scope, and plac- 
ed exactly in the center of the eye-lens as 
shown. It is then turned toward a distant 
streetlight, and a Ronchi grating placed at 
F, with the eye just behind. A round spot 
of light will be seen, just as in testing a 
mirror at center of curvature, and it will 
be crossed by the Ronchi bands in exactly 
the usual way. It is more than a safe bet 
that the eyepiece will have positive aber- 
ration, and the appearance will be that of an 
oblate spheroid. It is necessary only to meas- 
ure the aberration by King’s lest, viz., by 
finding alternately wheie the grating must 
be placed to make V in B, Figure 2, equal 
to ^ in /f, Figure 2. The longitudinal shift 
necessary is equal to a for that particular 
eyepiece and exit-pupil. If a couple of thin 
wires are stretched equidistant from the 
center, across the slop 5.^, they will be 
plainly visible like ruled lines across the 
spot of light, and will he very convenient 
reference marks to go by in judging the 
position of the Ronchi bands. In the first 
place, adjust the grating to make the bands 
coincide with the wires in the center (F), 
and then move the grating longitudinally 
until they coincide at the edges {IT). The 
shift will be equal to a. The wires should 
not be more than one-third the diameter 
of the stop 5a apart, preferably somewhat 
less. 

“What kind of eyepiece is recommend- 
ed for RFT use? Nothing will be found to 
have much advantage, if any, over the 
Ramsden ocular of about the usual design, 
but by all means obtain a first class one. 
The^nnly really outstanding fault of these 
oculars is the color error. This can be prac- 
tically eliminated by several methods with- 
out changing the general design of the 
Ramsden ocular very much, since it is so 
satisfactory in other respects. The writer 
has found that the substitution of special 
glasses instead of the original crown glass 
can be made to reduce the error almost to 
the vanishing point. The Kdnig ocular Is an- 
other entirely satisfactory revision of the 
Ramsden. It is sold under many names by 
different makers, and is often designated as 
the Achromatic Ramsden*. It ’*bas a com- 
pound eye-lens made of crown aAd fiint 
glasses of almost the same refractive index 
but widely different dispersions. It it not 
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^0 be confused with the ordinary Kellner 
ocular, which is not > at all satisfactory. All 
these eyepieces have about the same cen- 
tral spherical aberrations and longitudinal 
chromatic aberration, however. 

‘*Most first-rate manufacturers make oc- 
ulars of truly wonderful character, not all 
of which are satisfactory for use with very 
short focus objectives.” 

L ast October this magazine published an 
i outstanding article in which most 
human beings were divided into extraverts 
and introverts, the extravert being a prac- 
tical-minded, direct-acting, go-getter of a 
fellow who wants results as quickly as pos- 
sible and is impatient of theorizing that 
lacks application, while the introvert finds 
his fun in thinking. Amateur telescope 
makers can similarly be divided into ex- 
travert and introvert types. The extravert 
mainly wants a telescope and is impatient 
of any kind of foolishness like stopping to 
philosophize about the whichness of the why 
as he proceeds to make one, while the in- 
trovert, who is probably in the majority in 
this hobby, largely regards the whole job 
Sij a good excuse for all sorts of brain 
rucking about such intrinsically interesting 
things as the following, by Kirkham: 

“The amount of glass to be removed in 
paraboloid izing a mirror varies with the 
cube of the diameter of the mirror, if the 
focal ratio is the same in both cases. You 
have to tear out eight times as much glass 
in figuring a 12" mirror as you do in figur- 
ing a 6" mirror, provided that the figuring 
is done in the center zones of the mirror, 
and nothing is removed from the edge. 
Furthermore, the amount of glass removed 
varies inversely as the cube of the / num- 
ber. For example, you have to remove 
2x2x2 = 8 times as much glass in figuring 
an //4 mirror, as in figuring an //8 mirror. 
It’s quite interesting to note that you have 
to scrape off 64 times as much glass to 
figure a / 4, 12" mirror as you do when you 
figure a 6", //8 mirror. 

“When you figure a 6" mirror, of 48" 
focus, you have to remove .000,108 cubic 
inch of glass. If all of this was in one 
chunk, it would make a cube .0477 inch 
square, or about 1/21", which looks like a 
lot more than one would imagine. There 
is another way to figure a mirror; that is, 
to leave the middle untouched and remove 
glass from the outer zones. This method 
involves removing exactly twice as much 
glass. The size of the representative cube 
of glass (1/21") varies directly as the 
diameter of the mirror, and inversely as 
the / number. Hence, a 6", //4 mirror would 
have a cube of glass 2/21" thick removed 
in figuring. A 12", //4 mirror would have 
a cube 4/21" removed.” 

With the above, “Kirk” included a formal 
proof, but this contains too many integra- 
tion signs and too many formulas to pre- 
sent here; interested readers may, how- 
ever, borrow it from ye scribe. 

In a private letter ^rkham writes: “The 
average amateur will do well to forget about 
*8uper-coloBsal-ultra-hyper’ oculars and get 
a real, grade A, plain Ramsden. And then, 
if someone feels he simply must go high hat, 
let him go after an achromatized Ramsden 
and, incidentally, prepare to part with some 
real kale. It takes a real optical designer just 
to pick gut a suitable ocular for special pur- 
poses like RFT ” 

STEiLAFANE convention, Sat. Aug. 6. 


New U. S. Navy Altimeters 

(Can ba uaad a. Baromatan) 



Manufactured by Tay- 
lar Inttrumant Com- 
pany. Original cost 
$70.00. UangeO— 20,000. 
0 — 80.000 ft. Compen- 
aated. Diameter. 8 % in. 
face — Overall 4% In. 

Limited amount^S*^ 
at each 


Priimatk Rifle Sight&Obierveri’ Scope 


BAUSCH a LOMB OPTICAL SYSTEM 

Made by Warner A 8wasey. 6 powi»T O^onsistR of 
achromatic ocular A objective lens, calibrated retirule 
with t’rOKg Hatra, 2 hlahly polished priamK ftrmly set 
In solid cast bronze frame with soft rubber eye-cup 
Micrometer adjiiatmentii for yardage and windage \)sed 
on Krag, Enfield, Havage, Kprlngfleld, etc Complete 
with mount and oak leather easo (not aliown). 
Now 


Raoular Priee $38.00. 


Batitch & Lomb Navy Telescopes 

•aid to haw oMt In oxtow of 8130.00 



An excellent tinder, 7 lenses, achromatic tele- 
acope tube, erector draw tube and eyepiece 
draw tube. Excellent for allotting game. Object 
Lons 2" ; magnlflea 3 to 10 power ; Exit pupil 
0 2' to 0 09"; Eye Lens 15/10". Croaa Hairs. 
Angular field 3*30' to 20*; Erect i|O.g0 
Image. All bronse. 



Navy Light- 
weight % 
Mile Portable 
Searchlight 


Cast aluminum A 
bronze housing, 
Cempleie with car- 
rying case Mangln 


type parabolic glaga 
reflector. Made by 
O, E. and Nal‘1 
XHay 5 inch diam- 
eter Complete with 
choice of e. 12 or 82 
volt lamp. 




See also our former adverUsements In previous Isaues for other Items. 

MANHATTAN ELECTRICAL BARGAIN HOUSE, INC., Depl. S. S., 105 Fulton Street, New York City 



Fluorescence Outfit $2.50 Complete 

ritra Violet Argon bulb, with aluminum finished reflector on lamp of modern 
design. Heavy felted bnae, 11 Inch flexible arm with standard turn-button socket 
and 6 inch approved cord and plug. Finished In anthiue bronze. Outfit Is complete 
with fluorescent Uranium glass sample and full Inst ructions. Weight packed 5 lbs. 
Plugs Into any llU-120 volt A or D.C. circuit 

Remit with order Include |M>Hiage from your zone, otherwise Kxpres* Collect No 
Htampn No CO I) Heparate Instructive anil informiillve folder about U. V. for 10c 
HARRY ROSS 

ScUfntifi^r und Laboratory Apparalun 

84 Wrat Broadway New York, N. Y. 


ATEMSCO OCULARS 

Approved and used from coast to coast for the thin! year. Fibre Lens 
cells — Brass mounted — diameter 11/4 inclies. 

RAMSDEN tyre— 1"— H"— rfl oculars ) 

SOLID OCULAR— i/g" efi S * 

FREE with every order amounting to $3,00 or more 
An ATEMSCO tingle lent terrettrial ocular 

Amateur Telescope Makers Supply Co. 

Box 213, Flushing, N. Y. 


Keep in Touch With the 
Latest Astronomical Events 

Send 10c for a sample copy of 
THE MONTHLY A 
STAR FINDER FK 

Yearly Suhterlptlfn If. 00 

ROCKEFELLER CENTER OBSERVATION ROOFS 
30 Roekefallcr Plaza New York, N. Y. 


Build a Telescope 

Write for Prices on Finished Mirrors — 
Newtonian or Cassegrain. 

Aho Parabolizing, 

F. L. FRAZINE 

1016— 17th Avf. North— 8t. Petorsburo, Fla. 



The UNIT SKY MAP ■ ■ • 50c 


A HANDY MAP 
WITH CASE 


Observations of the Planet Mars . . . Price, 75c 

FamlllarlM yourself with marklnit tad he iN>saartd to obeorvo the 1030 opposition 
Blue Prints for Sliding Roof Observatory — flM 

Aekromatio Objwetloas In Braaa Colla 
B%" .. $80.00, aVis" .$88.00 

hJKSUC. H. B. WEBB, 92S1— 173rd St., Jain«ica. N. Y. 



TRADEMARKS 

AND 

UNFAIR 

COMPETITION 

By ORSON D. MUNN 

A Trade Mark is an intan- 
gible asset of a business, yet 
its actual value may grow so 
large that it becomes the very 
foundation on which depends 
the whole structure of the 
business. Because of this fact, 
every business man should 
have available such informa- 
tion on trade marks as will 
enable him to judge with a 
fair degree of accuracy the 
desirability of any mark 
which he may be consider- 
ing. 

Here, in one handy vol- 
ume, written in non-legal 
terms, is a simple yet com- 
prehensive interpretation of 
the Federal statutes and the 
body of common law relat- 
ing to trade marks and un- 
fair competition. 

Price $1.00 postpaid 

Publigli^d by 

SCIENTIFIC AMERICAN 

24 West 40th St., New York, N. Y. 


— — gggwgggggg ^ , 

CURRENT BULLETIN BRIEFS 

(Bulhtina Umtsd as being nbtsfnmbie ihrsugk Sehatibc Americsti can ba gaggliad patig bf gaaii) 


Light Filters, by K. Brandt, ia a 48-page 
pocket-size booklet, thoroughly illustrated 
with photographs and drawings, telling the 
whole story of the filter problem in am- 
ateur photography. It tells what filters do 
and how they do it; it tells what filters to 
use under certain conditions and how to 
use them. American Photographic Puhlith- 
ing Company, 428 Newbury Street, Boston, 
Massachusetts. — SO cents. 


Your Eyes and How They Function is a 
pocket-size booklet which gives the ele- 
mentary facts about eyesight. It discusses 
the eye and how it works; eye defects and 
how they are corrected; modern lenses and 
their advantages. It shows the advantages 
of the better vision which can be obtained 
through the proper application of optical 
science. Write for Bulletin 638A, Scientific 
American, 24 West 40th Street, New York 
City. — 3 cents. 


Principles and Methods of Tree-Ring 
Analysis, by Waldo S. Clock, is a Car- 
negie Institution of Washington publica- 
tion, with 100 pages of text and numerous 
illustrations, containing a detailed exposi- 
tion of the noted Douglass method of dating 
prehistoric archeological discoveries by 
means of tree-ring sleuthing. It also con- 
tains much pertinent data on the interpre- 
tation of tree-rings in general for those not 
immediately interested in archeology. — 
Carnegie Institution of Washington, Wash- 
ington, D. C., $2.00 (paper), $2.50 (cloth). 


Thirty-Mile Eyes in Sixty-Mile Cars dis- 
cusses one of the common causes of auto- 
mobile accidents-— defective eyesight. Sta- 
tistics show the cost of being careless about 
your eyesight, as applied to the operation 
of motor vehicles. This cause is compara- 
tively easy to remedy; the booklet tells 
how. Write for Bulletin 638B, Scientific 
American, 24 West 40th Street, New York 
City. — 3 cents. 


Blasters’ Handbook is the ninth edition 
of a 281 -page pocket-size volume, well 
illustrated with drawings, discussing prac- 
tically every conceivable phase of blasting; 
for engineers, miners, farmers, and so on. 
Complete index. E. /. Du Pont De Nemours 
& Company, Inc., Advertising Department, 
Wilmington, Delaware. — $ 1 .00. 


Willson Products for Industrial Safety 
is something more than an ordinary cata- 
logue. It describes and illustrates industrial 
safety devices such as goggles, respirators, 
fume and smoke masks, welding helmets 
and shields, and so on. Its 34 pages are a 
veritable guide to personal safety in many 
industries. Write for Bulletin 638C, Scienr 
tific American, 24 West 40th Street, New 
York City. — 3 cents. 


Services of the National Bureau of 
Standards to the Consumer contains 
numerous illustrations of equipment and 
devices used at the Bureau to evaluate 


commodities commonly purchased by the 
consuming public. The text includes brief 
items telling what has been done to im- 
prove such varied products as automobiles 
and dental products, electric lamps and 
shoes, insulation and tableware, and many 
other things. Information is also given about 
the establishment of commercial standards 
and simplified practice recommendations 
covering many commodities of consumer in- 
terest. National Bureau of Standards, Wash- 
ington, D. C. — Gratis. 


Industrial Capacitor Manual deals with 
ratings, required capacities, power fac- 
tors, and other engineering and servicing 
aspects of motor-starting capacitors. Simple 
self-calculating charts are included for 
solving the necessary mathematical prob- 
lems. Write for Bulletin 638D, Scientific 
American, 24 West 40th Street, New York 
City. — 3 cents. 


Thermal Springs in the United States, 
Geological Water-Supply Paper 679- 
B, describes the different hot springs and 
their geology, with maps. Superintendent 
of Documents, Washington, D. C.---35 rents 
(coin or money order). 


Do You Know? is a collection of short 
pithy paragraphs regarding railroad sta- 
tistics, attractively printed and bound in 
pocket size. For example: “. . . that the first 
‘Stop! Look! Listen!* sign was drawn in 
1884 . . .*’ . . that the employees of the 

American railroads earn and spend two 
billion dollars a year for the needs of their 
families . . .** “. , . that the speed of freight 
trains has been stepped up 50 percent in 
recent years . . .’* Write for Bulletin 638E, 
Scientific American, 24 West 40th Street, 
New York CUy.—-3 cents. 


The Largest Streamliners in the World 
is a circular giving the technical details 
of many of the streamlined trains now in 
operation. Pullman-Standard Car Manufac- 
turing Company, 79 East Adams Street, 
Chicago, Illinois.— Gratis as long as limit- 
ed supply lasts. 


Should Husbands Keep House? is a 32- 
page illustrated booklet that explains 
how research and the manufacture of steel 
has helped to make possible a large amount 
of attractive labor-saving home equipment. 
It aBb tells bow to take care of this equip- 
ment kitchen ranges, refrigerators, bath- 
room equipment, cooking utensils, and so 
on in order to get the best service from 
them. WrUe for Bulletin 638F, Scientific 
American, 24 West 40th Street, New York 
City.— 3 cents. 


Pictorial Charts and Maps is a catalogue 
of available charts which cover such sub- 
ject« as geography. populaUon, crime, med- 
icine, and so an. It will he of partiouley In- 
terert to inatrootors and lectunm. 

MOlutht, Inc,, 143 LesUngfon Aveiw^ ffew 
York Ctfy.— Cfwifc ^ 
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LECAL mCH-LIGHTS 

Patent, Trade Mark, and Related Legal Proceedings That 
May Have a Direct Effect on Your Business 


“A dieclaimer filed immediately after eii- 
try of the decree could not have preserved 
to plaintiff anything to which he was juRtfy 
entitled, nor relieved the public agaimt an 
asserted monopolistic right which had been 
obtained without justification of fact. He 
had nothing to disclaim in which the public 
had an interest. A disclaimer would have 
been without effect, and it was not neces- 
sary,** 


By O R S o N D. M C N N, L!tt.B., LL.B., Sc.I). 

New York Bar 
Editor, Scientific American 


Real Teeth 

O UT of the mill of the present session of 
the Seventy-fifth Congress has come a 
piece of legislation which, because of its 
importance, warrants much more publicity 
than it has so far received. The legislation 
in question is in the form of an amendment 
to the Federal Trade Commission Act and it 
represents a radical increase in the power 
of governmental supervision over business 
practices. 

Heretofore the Federal Trade Commis- 
sion has had the power to restrain unfair 
methods of competition in commerce. In 
construing the power of the Commission the 
courts have held that the Commission could 
prohibit only those unfair business prac- 
tices which were used in competition with 
other persons engaged in commerce. If no 
competition existed the Commission could 
not act even though business practices which 
were unfair and deceptive to the public 
were employed. 

Under the new Act the Comniitsbioii is not 
«)nly empowered to restrain unfair methods 
of competition but also ‘^unfair or decep- 
tive acts or practices in commerce.’* Accord- 
ingly, it will no longer be necessary for the 
Commission to prove that tlie party pro- 
ceeded against is engaged in competition 
with other persons. 

A significant innovation in the new Act 
is to be found in the provision that here- 
after it shall be an unfair and <leceptive act 
to disseminate any false advertisement by 
mail or in interstate commerce or under 
certain other circumstances for the purpose 
of inducing the purchase of any food, drugs, 
medical or surgical devices, or cosmetics. 
The Federal Trade Commission is specif- 
ically empowered to restrain the dissemina- 
tion of such false advertising. Under certain 
prescribed circumstances the dissemination 
of such false advertising is a misdemeanor 
subjecting the violator to a fine of not more 
than $5000 or to imprisonment for not 
more than six months, or both. 

The Act also makes important changes 
in the procedu]:e for reviewing and enforc- 
ing the orders of the Federal Trade Com- 
mission. Heretofore, the orders of the Fed- 
eral Trade Commission were not self- 
enforcing but it was necessary for the Com- 
mission to apply to one of the United States 
Circuit Courts of Appeals for an injunction, 
and when such in application was made 
the court had full power to review, affirm, 
ipodify, or set aside the order which the 
Commission sought to enforce. Under the 
new Act the party proceeded agiunst has 
the io appeal to one of the Circuit 
Coumi of Appeals, However, if no appeal 
Within the prescribed time, or 


where the order of the Commission is af- 
firmed by the courts, the order becomes 
final. Any person violating a final order of 
the Commission becomes liable to a civil 
penalty of $5000 for each violation, which 
may he recovered in a civil suit instituted 
by the United States. In brief, the new Act 
provides the Federal Trade Commission with 
real teeth. 


Lyrical Mind 

I N a recent suit for copyright infringe- 
ment based upon the copyright of a popu- 
lar song, the defendant contended that there 
should be no award for damages because 
the lyrics of the song were salacious. In sup- 
port of its contention the defendant offered 
to introduce evidence as to the meaning of 
the words of the lyric, in the mind of the 
author. The court held that the meaning of 
tile words lo the author was immaterial and 
held that evidence bearing on this point 
should he exelmbMl from the case. 


Disclaimer 

U NDF.K the patent statutes as conslrued 
by the courts, a patentee is required 
either promptly to file and prosecute an ap- 
peal or to file a disclaimer in the Patent 
Office, where one or more of the claims of 
bis patent are declared invalid by a court 
of competent jurisdiction. 

A disclaimer is a formal disavowal of those 
portions of the patent which really do not 
form part of the patented invention hut were 
claimed in the patent through ina<lvertence, 
accident, or mistake. The failure to comply 
with the disclaimer statute as construed by 
the courts results in the patent being void 
and unenfoiceahle. 

In a recent suit for patent infringement 
the District Court held that one of the claims 
of the patent was invalid. The plaintiff filed 
an appeal lo the Circuit Court of Appeals 
within the lime prescribed by statute, but 
the defendant charged that the plaintiff 
failed diligently to prosecute the appeal, 
and contended that, accordingly, a disclaimer 
>hould have been filed in the Patent Office. 
The Court found that at about the time of 
the eqtry of the decree which adjudged the 
claim to he invalid the patent had cxpireil. 
The Court pointed out that one of the pur- 
poses of the disclaimer statute was to relieve 
the public against an asserted monopolistic 
right which had been patented without justi- 
fioation. Since the patent had expired the 
public was not being {subjected to any un- 
warranted claim for a monopoly and the 
Court concluded that the necessity for filing ^ 
a disclaimer did not exist. In this connection 
the Court stated: 


RFC 

O NE of the consequences flowing from 
the creation of the various agencies for 
the relief and aid of business during the 
depression is that the United States has be- 
come involved in a suit for unfair competi- 
tion. 

The Reconstruction Finance Corporation 
was created by special act of Congress for 
the purpose of aiding business, and the 
United Slates Government is the owner and 
holder of all of the capital stock of the 
corporation. In the normal conduct of its 
affairs the Reconstruction Finance Cor- 
poration loaned $250,000 to a shoe manufac- 
turer and took as security liens on all of the 
real and personal properly of the shoe manu- 
facturer, including the right to use the cor- 
porate name, the good will of the business 
and all of its trade marks. Subsequently 
the shoe manufacturer went into bankruptcy, 
and to protect its interests the Reconstruc- 
tion F'inanee Corporation purchased from 
the Trustee in Hankriipiey all of the real 
and personal property of the shoe manu- 
facturer, including the business and good 
will, the trade marks, and the corporate 
name. Shortly thereafter two of the de- 
fendants in the suit under consideration 
organized a company for the manufacture 
and sale of shoes, represented that they were 
the successors of the original bankrupt shoe 
manufacturer, and employed the trade name 
and trade marks which were purchasetl by 
the Reconsi ruction Finance Corporation. 
The Reconstruction Finance Corporation 
then brought suit for unfair competition to 
restrain the use of the trade name and trade 
marks wlurh it had purchased. 

The defendants contended, among other 
things, that the Reconstruction Finance 
Corporation was not authorized to engage in 
business, that it hail no business to pro- 
tect, and that, aceonlingly, the acts of the 
defendants did not amount to unfair com- 
petition. The court disagreed with this 
contention, howeviT, and held that the Re- 
construction Finance Corporation had the 
right lo make loans and to take security for 
loans, and that this necessarily gave the Re- 
construction Finance Corporation the right 
to liquidate the security which it had re- 
ceived. The court held, further, that if the 
acts of the defendants in using the trade 
name and trade marks prevented the Re- 
construction Finance Corporation from prop- 
erly realizing on the security, the defemlants 
were guilty of unfair competition. In reach- 
ing this conclusion the court stated: 

**The plaintiff was authorized by law to 
make the loan and to take security for 
repayment. The authorization to take se- 
curity implies the right to liquidate the 
security * * *. If by defendants* acts it is 
likely to be unfairly prevented from realiz- 
ing what it has a right to expect from a sale 
of the business, the good will, and trade 
marks, the injury is present and redress may 
be sought in equity.*’ 


Books SELECTED BY THE EDITORS 


MILESTONES IN MEDICINE 

By Doctors J cliff e, Stockard, Vogel, Tilney, 
Sigerist, Way son, and Timme 

T his volume contains the recent series of 
laity lectures delivered through the New 
York Academy of Medicine by noted physi- 
cians. These are respectively on the historical 
background of psychiatry, the mechanisms 
of heredity, medicine at sea in the days of 
sail, the evolution of the human brain, the 
history of medical history, the history of 
leprosy, and the story of the glands of inter- 
nal secretion. They vary considerably in in- 
terest and significance but all are easily un- 
derstandable to average laymen. (276 pages, 
5 by 8 Vi inches, unillustrated.) — $2.15 post- 
paid. — A. G. /. 

AN EXPEKIMENT WITH TIME 
By J. W. Dunne 

T he fourth and greatly revised edition of 
a work that was first published in 1927 
and which has since then been the subject 
of much discussion, pro and contra, among 
scientific persons. The author, an educated 
man, no muddled necromancer whether his 
work is true or false, discovered he frequent- 
ly dreamed in advance many events that soon 
transpired with uncanny accuracy, and on 
prolonged study of these odd agreements he 
tried to work out a hypothesis of the nature 
of time. However, any persons who jump to 
the conclusion that this is any sort of “dream 
book,” or work of occultism or other pseudo- 
scientific hocus pocus of a too-familiar 
kind, will err. Whatever it is that Dunne has 
hit upon. It has been handled by him both 
scientifically and cautiously. The book is not 
easy reading except in spots, simply because 
the matters discussed are not light in kind- 
The author evidently can cut adrift from the 
present not only toward the past, as we all 
can, but sometimes along the future dimen- 
sion of lime, though luR at wdl but only dur- 
ing sleep and not always even then. (297 
pages, 5 by I'Yi inches, 21 drawings.) — 
$2.90 postpaid," — A. G. I. 

PKINCIPLKS OF MATHEMATICS 
By Bertrand Russell, F. H. S. 

I N 1903 the now famous Hertrand Kussell 
of England juiblished this book and it 
made his reinitaiioM as a great mathema- 
tician. I’his is ilu* sec ond I'dition of the same 
work and nothing in it has b(‘en changed 
iMJcause, as tlie author states, the original 
material is as clear today as it was a genera- 
tion ago. RusseU’s funduiiumtal thesis is that 
logic and mathematics are identical and that 
what is called mathematics is merely later 
deductions made from logical premises. This 
is no A B C book like Russell’s “A B C 
of Atoms” and “A B C of Rc'lativity,” but 
is for the mathematically sophisticated, as 
some of the subjects dealt with in the respec- 
tive chapters will show. These are: defini- 
tion of pure mathematics, symbolic logic, im- 
plication and formal implication, denoting* 
classes, propositional functions, the variable. 


relations, the contradiction, number and car- 
dinal numbers, addition and multiplication, 
finite and infinite, theory of finite numbers, 
addition of terms and addition of classes, 
whole and part, infinite wholes, ratios and 
fractions, meaning of magnitude, range of 
quantity, measurement, zero, infinity, the in- 
finitesimal, continuity, genesis of series, 
meaning of order, asymmetrical relation^. 
These give an idea of the first third of the 
book and the remainder deals with various 
aspects of order, infinity and continuity, 
space, matter and motion. (534 pages, 6 by 
9 inches, unillustrated.) — $5.20 postpaid. — 
A. G. /. 


SEASON OF BIRTH 

By Ellsworth Huntington, Yale University 

T he noted author of “The Pulse of Asia” 
and “Civilization and Climate” now turns 
to the question of the relation of season of 
birth to human abilities and offers to science 
a profound study of a question which might 
have made many an eyebrow raise until he 
has apparently proved that there really is a 
connection of this kind. However, astrolo- 
gists and their ilk, in case they now discover 
in this a confirmation of occult notions, are 
likely to gain no comfort, for it is in no way 
tarred with such a stick and has nothing to 
do with any kind of holdover from mediaeval 
superstition. The author discusses season of 
birth, the effect of the birth season (not 
month, day, or hour) on length of life and 
on sex ratios, on leadership and on genius, 
also on numerous cognate matters. It is espe- 
cially flattering if you discover that you were 
born right in season with the gimiiises, espe- 
cially if you are no genius. (473 pages, fiVi 
by 8V2 inches, 104 figures mostly graphs, and 
especially a fine bibliography.) —$3.70 post- 
paid. — A. G, I. 


AIRCRAFT PROPELLER HANDBOOK 
By Karl Hansson Falk 

E ngineers, draftsmen, students, pilots, 
servicemen, and others in the aero- 
nautic industry will find in the pages of this 
book concise and practical data which does 
not necessitate a large background of pro- 
peller theory. Where it is necessary to give 
equations they are presented in the most 
simplified possible form; advanced mathe- 
matics are employed only in a few cases 
where it is unavoidable. (100 pages, 6 by 
8*^ inches, numerous drawings and charts.) 
— $4.20 postpaiil. — /f. P. P. 

THE LAW OF CHEMICAL PATENTS 
(Second Edition) 

By Edward Thomas 

T his book, as the name indicates, deals 
with the law of patents as applied to 
chemicals and to chemical and industrial 
processes. Th^ author approaches his prob- 
lem in a rather unusual fashion, The book 
is not a texlliook within the usual meaning 


of the word, setting forth a treatise on the 
development and present status of the law 
of chemical patents. It is rather a compila- 
tion of innumerable quotations from court 
decisions bearing on this subject. Thus each 
chapter is introduced by a paragraph or two 
of text written by the author, briefly outlin- 
ing the subject matter to be covered in the 
chapter. The remainder of the chapter con- 
sists of a series of separate quotations from 
pertinent decisions. The book is exceedingly 
well indexed and can be used as a handy 
reference volume to locate decisions bearing 
upon the various questions in this field. 
(675 pages.) — $9.25 postpaid. — D, H. Kane, 

PROCEDURE HANDBOOK OF ARC 
WELDING DESIGN AND PRACTICE 

Fifth Edition 

E very year we can count on a great ex- 
pansion of this book, which was orig- 
inally published five years ago as a rather 
thin volume. Last year we said that the 
Fourth Edition would give to the operating 
welder, to manufacturers, and to engineers 
practically everything they desired to know 
regarding design, procedure, and most effec- 
tive utilization of this modern means of join- 
ing metals. We cun only repeal that in this 
Fifth Edition the same holds true — with 
many additions. It is well illustrated with 
hundreds of pictures, drawings, and de- 
signs, and is bound in limp leatherette. 
(1012 pages, 6 by 9 inches.) — $1.50 post- 
paid. — F, D. M. 

METEOROLOGY AS RELATED TO THE 
OPERATION OF AIRCRAFT 
By Lieut, Harold Louis Kirhy 

A PRACTICAL flier and teacher of this 
subject of many years’ standing, Lieut. 
Kirby has produced a concise, workmanlike 
text, splendidly illustrated. Kirby’s meteor- 
ology should be an invaluable book for 
anyone concerned with weather forecasting, 
interpretation of maps, and practical me- 
teorological work at an airport. No advanced 
theoretical treatment is presented but basic 
principles of meteorology — winds, clouds, 
weather maps, sudden storms, and meteoro- 
logical instruments — are frequently and 
adequately discussed. (120 pages, 50 illus- 
trations.) — $4.20 postpaiil. — A. K, 

A HISTORY OF LAND MAMMALS IN 
THE WESTERN HEMISPHERE 

By William Berryman Scott, Prof, Emer, of 
Geology, Princeton University 

T he second edition, revised and rewritten 
tluroughout, of a work which has been 
a landmark among students of the evolution 
of the mammals of our western world. The 
author is a noted paleontologist. For final 
and authentic scientific book data on the 
extinct mammals, gigantic and small — on 
the great elephants, primitive horses, the 
odd meropus, the uintathere, the toxodon, 
saber-tooth tiger, and the whole immense 
host of bizarre new^world warm-blooded 
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boasts — ^this textbook is the last word. Not 
written to entertain, it is strictly a scientihc 
book requiring study and collateral reading. 
The many illustrations of the great extinct 
mammals, made by artists who also under- 
stand paleontology, are remarkably fine. 
(786 pages, 5% by 8% inches, 420 illus- 
trations.) — $7.75 postpaid.— A. G. /. 

MOONS, MYTHS AND MAN 

By H. S. Bellamy 

T he author is a Viennese collector of 
myths, many of which concern supposed 
early race-memories of vast catastrophic cos- 
mic events — deluges and awful destructions 
such as that of the “lost continent'’ of At- 
lantis — and the greater part of this book is 
a collection of such myths. When the author, 
after years of such collecting and saturation 
in mythology, heard of a hypothesis proposed 
hy an Austrian machine builder named Hoer- 
higer, who believes, among other things, that 
the moon is a metal lo-mineral sphere en- 
closed in a 1.35-mile deep jacket of ice and 
was captured by our planet some 14,000 
years ago, he linked up this man’s hypothesis 
to his own collection of myths. The hypo- 
thetical events of that period were what 
started the myths, he thinks — and thus we 
have this bizarre book. At that, it makes 
fascinating reading, and it is decidedly well 
written --not a narrative, not scientific fic- 
tion, but straight exposition. However, the 
reader is warned that the hypotheses pre- 
sented in it are without standing in the world 
of science. (351 pages, 5 by 8 inches, 9 illus- 
trations.) — $2.65 postpaid. — A, G, /. 

LOST ATLANTIS 

By James Brarnivell 

T his book represents an effort to examine 
the evidence for Atlantis and, while the 
author is clearly a pro-Atlantean, he exhibits 
at least to some extent the scientist’s critical 
faculty. “It may well be admitted,” he stales, 
“that the balance of responsible scientific 
opinion is against Atlantis ever having ex- 
isted at all.” “Balance” here seems to be a 
charitable word. Similarly, he makes com- 
mon cause with the scientist against various 
kinds of occultists who accept Atlantis as a 
matter of course or of emotion. Elsewhere, 
however, the book shows heavy leanings 
toward the romantic. Yet, to the scientific 
reader who is interested in seeing what 
there is to “all this recently revived Atlantis 
business,” this would seem to be a much 
more sensible — or at least less nonsensical — 
book than the one in the previous review, 
(288 pages, by 8 inches, one map.) $2.90 
postpaid. — A. G. /. 

EARTH-LORE 

By Professor S, J. Shand 

^‘/^EOLOGY Without Jargon” is the sub- 
VJf title of this brief but compact book 
which is the first American edition of a work 
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that received flattering notice from scientists 
when it was published not long since in Eng- 
land, Jargon — special geological terminology 
which only the specialist really needs to re- 
member — has previously stood as a high 
prison wall to keep the science within the 
narrow confines of the geologist’s own group, 
a fact most regretted by the geologists them- 
selves. Professor Shand goes as far as it is 
possible to go toward explaining about 
geology without asking his reader first to 
master an immense glossary of the special- 
ist’s terms. A newly added chapter on At- 
lantis, Mu, ahd other “lost continents” sets 
the reader straight about these myths so be- 
loved by the incurably romantic who would 
identify human legends a mere few thou- 
sands of years of age with geologic events 
that took place many millions of years ago 
or else not at all. “There is no valid reason 
to believe that any ‘lost continent’ has existed 
either in the Atlantic or in the Pacific since 
man appeared on the earth,” he says, and 
the other gt'ologists agree with him. (144 
pages, 5 hy 8 inches, 49 illustrations.) — 
$1.90 postpaid.— /!. G, I. 


FLAME 

By Oliver C. de C. Ellis mid 
Vf ill lam A. Kirhhy 

A MONOfHlAPH which starts with the 
study of a candle flame and proceeds 
to give the complete physics of flame. 
Some of the section headings are: Rise of 
Pressure, Convection and Gravitation, the 
Registration of Motion, the Fundamental 
Speed of Hame, Reaction Velocity, Thermal 
Conductivity, Detonation, Mechanism of 
Ignition, Phosphorescent Flames, and Spec- 
trography of Flame. These are only a few 
of the subheads, to indicate the highly tech- 
nical nature of this volume which is of con- 
venient pocket size. (136 pages, 4’^ by 7 
inclic*-.) — $1.35 postpaid. — 1\ D. M. 


ASCARIS 

By Dr. Richard Goldschmidt^ VniversitY of 
Gall forma 

T he story of life, as told by a noted 
biologist. It gives the gist of biology in 
readable form and one which presupposes 
no previous scientific knowledge. This book 
has been well-spoken of among men of 
science. (390 pages, SV 2 by 8 inches, 160 
illustrations.) --$3.40 postpaid. — A. G. /. 


FAMCJUS MEN OF SCIENCE 
By Sarah K. Bolton 

T he 16th printing of a book which was 
first published in 1889, hence the book 
has been through the purifying fires. Today 
it appears in modern typography and bind- 
ing, with added chapters on Edison, the 
Curies, and Marconi. The chapters give nar- 
ratives or portraits of the lives of Coperni- 
cus, Galilei, Newton, Linnaeus, W. Herschcl, 
Cuvier, von Humboldt, Davy, Audubon, 
Faraday, Lyell, Agassiz, Darwin, Pasteur, 
Fabre, Kelvin, Huxley, and those previously 
named. While not juvenile, it is perhaps best 
suited to reading by youths in their teens, 
because the lives are described in such a way 
that the young reader is likely to wish to 
emulate and choose science as a vocation. 
(376 pages, 5% by 7% inches, with illustra- 
tions of the subjects of the silhouettes.) — 
$2.15 postpaid.-^^. G. /. 


The Life of 
Sir Isaac Newton 

By 

J. W. N. Sullivan 

A critical biography of one of the 
mo^t important individuals in the 
history of science. Events which in- 
fluenced his life .ire stressed, and 
the relation of his work to the world 
of ideas is examined. ^2.S0 

The Origin 
of Life 

By 

A. I. Oparin 

Novel in conception, far-reaching 
in its implications, is the answer 
suggested here to the age-old ques- 
tion of how and when life first ap- 
peared on earth. (Trans hy Ser- 
gius Morgulis) ^2.75 

At any bookstore, 
or from 

THE MACMILLAN CO. 

60 Fifth Ave., New York 
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Zero To Eighty 


by Dr. E. F. Northrup 

Explaining the inventions and reflec- 
tions of one of the foremost technical 
minds of our time, A scientihc intro 
dnetion into the possibility ot intei- 
planetary and future air tiavel by 
means of the electiic Kun, auKmented 
for those with a scientihc backKioiind 
hy a Technical Supplement, which 
leaves the body of the hook unen- 
enmhered tor the lay reader. 

Illustrated, Cloth, ^3.00 
THE SCIENTIFIC PUBLISHING CO. 

44 Park Place, Princeton, N. J. 


WANTEil: MANUSCRIPTS 

New York Book Publisher respectfully KOlictls 
worthwhile umnuscrlpts for puhllctttlon on 
Uoyiilty or Oo-operntbo ha>.is „ w 

FORTUNY’S. PublUheri— 67 West 44 8t.. N. Y. C. 


The Moon with the Naked Eye 
and Field ClaBses 

BY C. N. JOYNEK, B. E. 

A 135-page book containing eleven 5 by 7 
inch half-tone photographs of the moon, 
each faced by a key chart of names of 
features and an informative chapter of 
description; also chapters of general in- 
terest, an index to lunar features, and in 
a pocket a 24-inch folding map of the 
moon’s main naked-eye features. This 
book is for naked eye and field glass 
work. — $3.00 postpaid. 

For Solo By 
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To People 
who want to write 

hut can H get started 

Do you have the constant urge to write 
but the fear that a beginner hasn't a 
diauce? Then listen to what Fulton Ours- 
ler. editor of Liberty, has to say on the 
subject: 

‘‘There is more room for new- 
comers in the writing field lodav 
——and especially in Liberty Mag- 
aaine — than ever before. Some 
of the greatest of writing men 
and women have passed from the 
scene in recent years. Who will 
take their places? Who will be the 
new Robert W. Chambers, Edgar 
Wallace, Rudyard Kipling, and 
many others whose work we have 
published? It is also true that 
more p€M>ple are trying to write 
than ever before, but talent is still 
rare and the writer still must 
learn his craft, as few of the new- 
comers nowadays seem willing to 
do. Fame, riches and the happi- 
ness of achievement await the 
new men and women of power.’' 



Mtn able to live on the 
money I earn by writing, 
and it is not yet ten 
months since I began the 
course! Until a few months 
after beginning study with 
you I bad never bad a line 

f ublished. What more can 
say for a course which 
has enabled me to earn e 
livelihood by the most con-- 
genial work I have ever 
dune?” John N. Ottum, Jr.. 
Box 9S, Lisbon, N. D. 


T he Newspaper Institute of America offers a 
free Writing Aptitude Test. Its object is to 
discover new recruits lor the army of men 
and women who add to their income by fiction 
and article writing. 

The Writing Aptitude Tost is a simple but expert 
analysis of your latent ability, your powers of 
imagination, logic, etc. All applicants do not pass 
this test. Those who do are qualified to take the 
famous N. I. A. course based on the practical 
training given by big metropolitan dailies. 

This is the New York Copy-Desk Method which 
teaches you to write by writing! You develop 
your individual manner instead of trying to copy 
the style of others. 
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ATTfNtlOl^ 

• with your IDEAS 
• with your SPEECH 
• your Sparkling 
CONVERSATION 


'HOW TO BE A CONVINCING TALKER' 

BY J. GEORGE FREDERICK 


Y OU know that the biggest bore on earth is the 
man or woman who prattles words with no real 
thought behind them — 

But the well informed man who can’t put his ideas 
into the right words is a poor companion, too, and 
is usually a business failure as welL 
It is not sheer chance the way some people get 
what they want, while others must take the ''left- 


overs.” It is because one gains instant acceptance by 
his convincing speech, while another, often smarter, 
loses his listeners. 

Mpter the 16 simple rules of talking well! Two 
brilliant and enlightening books have been prepared 
by J. George Frederick, famed lecturer, author, and 
president of the New York Writers’ Club. These 
amazingly helpful books can be yours FREE! 


This 2-Volume Set tells you how to speak well 

ond FORUM gives you somefhing worthwhile to soy 

The ability to convince others requires much more than 
a glib tongue, you must have something worth saying. 

FORUM, The Magazine of Controversy 
Gives BOTH Sides of Every Important Question 

FORUM keeps you informed on every major subject of the day. From month to 
month it debates current social, economic, religious, and political issues FORUM 
also brings you vivid, provocative articles on personal problems of Intimate life. 
Like the Forum of ancient Rome, it brings out the greatest thinkers, the most 
eloquent crusaders on BOTH sides of every vital topic. To the fearless few, the 
independent thinkers who refuse to accept opinions ready-made, FORUM is the 
necessary magazine. 

Act Now While SPECIAL OFFER Holds Good 

“How to Be a Convincing Talker,” in two cloth bound volumes, is 412 meaty pages 
of practical instruction for anyone who is ever called on to influence one person or 
hundreds. FORUM is the alert monthly magazine that protects you from ever be- 
coming “dull company” or “one-sided.” Together they provide the tools you need 
for rep<^, forceful talkinjg. FORUM is $4.00 a year. But this special offer brings you 
FORt A for two years for only $6.00 — and the speaking course FREE! Send no 
mor? /'ffPay only $1.00 a month a/ter you have examined the books and FORUM a 
full ,j^ek. Or return the books and pay nothing. 



ABBREVIATED CONTENTS 

of the 2‘V olume speaking course 


The Place of Talk 
PerRoniillty atui 


Reasoning 

Logic 


on (Jood Talking 
riiarm.Personallt\. 
and Convincing 
Talk 

Language and Vo- 
ca hula IV 

The Art of Ltnten- 
ing 
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Argument and I>l»- 
iMisslon 


liepend The Art of ''Small 


Talk" 

Making Sales. Clos- 
ing Deals 

Wit. Satire, Repar. 
tee 

Expressing 
Thoughts, Opin- 
ions. ('imvictlons 
Psychology of Suc- 
cessful Talk 
Public Speaking 
Talk at a Desk 


-MAIL THIS COUPON TODAY - 


THE FORUM. 570 Lexington Ave.. New York, N. Y. 

YES^— Send “How to Be a Convincing Talker” and enter my subscription to The FORUM for 
two years at the special price of $6.00 — all subject to a week's FREE EXAMINATION. At the 
end of the week I will return the books and cancel this subscription or I will send $1.00 then 
and $1.00 a month for five months. 

Address . 


City. . 


State 

If vou prefer to pay In full now, send only $.'>.00 — save $1 00. Your money cheerfully refunded if 
you return the books and cancel the subscription. Books sent on approval in U. 8. A. and Canada only. 
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AIR CORPS — “The French Rquadron, now gathering at Toulon for 
the regular summer evolutions, has with it an aerostatic corps 
charged with work of a wholly novel kind. Captive balloons are to 
be sent up from the ships to heights of 300 meters — about 1,000 
feet — ... A topographer will go up with the balloon to make a 
sketch of the underlying country, with special reference to roads 
and woods or the position of a supposititious enemy.’* 

GRAPHOPHONE — “The graphophone, which is shown in the an- 
nexed engraving, is, as its name indicates, a recorder and reproducer 
of sounds. It is the invention of 
Mr. Charles Sumner Taint cr, 
and is the result of several 
years* experimentation and the 
subject of many patents, sev- 
eral of which were issued in 
May, 1886. In its construction, 
efficiency has, of course, been 
the first consideration, after 
which the matters of simplicity, 
facility of management, and 
the practical handling of the 
records or messages have been 
<lispo8ed of. The machine is an 
exceedingly simple thing. . . . 

The record cylinder consists 
of paper wound in a peculiar 
way, to cause it to maintain its cylindrical form, the outer surface 
of the paper being coated with a specially prepared wax. . . . The 
groove constituting the record is microscopic in sire, it being only 
three thousandths of an inch wide and about two thousandths deep. 
One hundred and sixty grooves to the inch are cut on the cylinder. 
. . . The machine is driven by connection with any power having a 
fairly uniform speed. In the engraving the machine is represented 
as being driven by a small electric motor.” 


gave a speed as high as a mile in 46 seconds, or equal to 78.26 miles 
per hour.” 

ATLANTIS — “The Dominion steamer Alert recently left Halifax, 
N. S., with men and material for the erection of a lighthouse, for 
the third time, on the west end of Sable Island. . . . The rapid dis- 
appearance of this remarkable island is one of the present marvels 
of the North Atlantic. Year by year it lessens in extent, threatening 
soon to be submerged, and its existence at no distant day promises 
to be as great a mystery as the location of the mythical Atlantis.” 

SIGNALLING— “Admiral Sir W. Hunt Crubbe 
has recently made some interesting experiments 
at the Cape of Good Hope on the sending of 
signals by means of the rays of an arc lamp re- 
flected by the clouds. The luminous fascicle 
from a 100,000 candle power arc lamp was direct- 
ed against the clouds by means of a reflector, 
and interrupted according to the heliographic 
code. The dispatch could l)e read with ease at 
Cape Town.” 

CROTON — “The great aqueduct for carrying 
the water of the Croton River basin to the me- 
tropolis, in quantity adequate to supply its 
wants for years to come, is now fast approach- 
ing completion.” 

CASH — “Machines for registering the amount of cash received are 
among the new appurtenances of well regulated retail establish- 
ments in this city. The operator presses a key, which turns the 
register, counts and records the amount paid into the money drawer. 
When the day’s work is done, the machine shows the total amount 
of cash received, and the cash in the drawer should correspond with 
the figures on the register.” 



IN THE HAREM — “The women in the Sultan’s seraglio, at Con- 
stantinople, have just been vaccinated, to the number of 150. The 
operation took place in a large hall, under the superintendence of 
four gigantic eunuchs. The Italian surgeon to whom the task was 
confided wa*^ stationed in front of a huge screen, and the women 
were concealed behind it. A hole had been made in the center of the 
screen, just large enough to allow an arm to pass through.” 

PAPER ORGAN— “A very original musical instrument has recently 
been constructed at Milan — an organ whose pipes, instead of being 
of metal, are of paper pulp. ... It is generally agreed that the 
instrument possesses gr<*at power, and a sweetness of tone not found 
in organs hitherto constructed.” 

STEEl. — “The Ilnitcd States and Great Britain produced last year 
three-fourths of the steel and two-thirds of the iron made and con- 
sumed among enlightened nations. The pig iron output was 20,- 
820,771 tons, of which Great Britain protlnced 7,441,927 tons and 
the Lnitf^d States 6,417,148 tons.” 

SPEED — “The first specially fast express train ever run was in 
1846, on the Great Western road . . . known as the ‘Flying Dutch- 
man,’ which name it has since retained. It made the distance of 193 
miles from London to Exeter in four and a half hours, with five 
stops, the full running speed of the train between stations being at 
the rate of 63.9 miles per hour. . . . One of the best authenticated 
tests of locomotive performance was a trial in 1885, over the Bound 
Brook route from Jersey City. In this lest ... the indtoator cards 


METRIC — “Ten mills make one cent, ten cents make one dime, ten 
dimes make one dollar, ten dollars make one eagle. This is the 
metric or decimal system. It is easily understood by everybody, has 
been in use, in respect to our coinage, ever since the foundation of 
the government. How desirable it is that it should he substituted 
for the old system in all our expressions of weight*, and measures.” 

BRAKE— “A marine brake has been invented by M. Pagan, and 
was recently tested on the Seim*. It consists of a cable having at- 
tached to it a series of canvas cones which open out by the action of 
the water, and exert an enormous retarding force on the vessel. 
Thus the steamer Corsaire, running at a speed of 13 knots, was 
stopped by this appliance jn * 7 seconds, 34 seconds being required 
when she stopped by reversing the engines without making use of 
the brake.” 


AND NOW FOR THE FUTURE 

enrhe tales that skeletons tell, by Prof, Wilton Marion 
Krognuui. 

CCWeight tips the scales of industry, by Roger WiUiam 
Rtis. 

<l[High pressures and their effects on the properties of 
matter, by Prof, P. W, Bridgman, 

((Can commercial diamonds be made synchecically?t by 
Lewetlyn D. Lloyd. 
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PAUL DYER MERICA 


Personalities 

in 

Industry 

N ot only industry but professional 
groups as well have a responsibil- 
II \ in developing a real public under- 
standing ^"as to the nature and value of 
the technological gifts which society is 
continually receiving/* according to Dr. 
Paul Dyer Merica, who shares with the 
late Marconi the distinction i»f h<*ing 
one of the two youngest men ever t«* 
have received the John Fritz Me<lal. 
Awarded annually by the four major 
engineering si^cieties of the United 
Slates, this medal was conferred i»n Dr, 
M(‘rica recently (»n the occasion of his 
forty-ninth birthday, the citation being 
in ^‘recognition of important contribii- 
tioiis to the development of alloys for 
iiuliistrial uses.*’ 

Dr. Merica has come to this homir 
and has evolved this sense of the pro- 
fessional man's resp<uisihility to the pub- 
lic through a distinguished career which 
has included both the secliisifui of re- 
search and testing lalmralories and the 
hurly-burly of industrial conference and 
direction. A native of Warsaw, Indiana, 
he studieil first at De Pauw Univeisity 
and then at the University of Wi'*e<»n- 
sin which granted him an A.B. d<*gree 
in 1*X)8. Chinese friends whom he made 
while at Ma^li^m interested him in 
teaching “Western subjects” in the 
Chekiang provincial college at Hang- 
chow. Going to China in 1909, he spent 
the next two years there, and it was 
during this period that he introduced 
laboratory instruction in chemistry and 
physics. 

Matriculating at the University of 
Berlin in the autumn of 1911, he re- 
ceived his doctorate magna rum latidr 
three years later. This German experi- 
ence included study of electrochemistry 
and metallography in the Technisclte 
HiKdiHchiile at Charlotleiiburg. Dr. 
Merica later returned to the United 
Stales to join Dr. G. K. Burgess in the 
newly organized Division of Metallurgy 
of the U. S. Bureau of Standards. His 
arrival in Waaltlngton coincided with 
the outbreak of the World War, and the 
resulting interest in light alloys for air- 
craft eonsiniction led to his study of 


ahiiiiinuin alloys and thus to liis remark- 
aide discovery of the meehanism where- 
by quenched duraluminum hardened on 
merely standing for a time at room tem- 
perature. This research, which has been 
descriheil as “the metallurgical shot 
heard ’round the world,” led to the 
formulation of a general law pre- 
cipitation hardening and was mihse- 
quently found to apply to a wifle range 
of steels and alloys. 

But Dr, Merica’s wf>rk during liis five 
yt^arn at the Bureau of Standards wa^ 
hy no means limited to the metallurgy 
of aluminum. He correctly diagnosed 
the metal failure in the disastrous ex- 
plosion of a boiler on the S.S. Jrffrrson 
and prescrilied methods for eliminating 
the hazard. He successfully tackled the 
prolilem of sp»»ntaneous failure thrinigh 
stress corrosion of the brass valve stems 
Used in the Catskill Aqueduct. To pro- 
vide a background for the study of 
rail and similar failures in the United 
States, he made a comprehensive study 
of foreign specifications for materials 
used in rail mad CA>nstruction work. 


Dr. Meiica’s transition into the world 
of industry came in 1919 when he was 
offered a position in the physical labora- 
tory of the International Nickel Com- 
pany at Bayonne, New Jersey. There he 
first dev<»ted himself to improving the 
melting practices employed for nickel 
and Mimel and to other plant problems. 
Then, in 1922, he was brought to the 
New Yf»rk office of the company as 
assistant manager of the development 
and research department which was be- 
ing established to find industrial uses 
f<»r nickel and its alloys. As director of 
research for this department, he laid the 
groundwork for the present development 
of alloy cast irons and for improvements 
in the phvsical properties of the nickel- 
copper alloys of the Monel ty|>e. Becom- 
ing technical assistant to the president 
in 1930, he developed the series of 
Nickel Information Bureaus in world 
industrial centers for better co-operation 
between industry and research. In 19.3.'=) 
he was elected a director of the com- 
pany, and a year later he l>ecame a vice- 
president. 
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. . the great majority of ut . . « do not have any 
salient traffic characteristics as a group. We arc 
the ones who have the larger part of the accidents. 
Individually our accident expectancy is slight, but our 
numbers are so great that we roll up an appalling casu- 
alty total. The ultimate solution of the highway traffic 
safety problem depends upon . . . driving habits . . 


Who Have the 

Highway Accidents? 




By 

#. W. CRUM 

Director, Highway 
Research Board 


Three GroupH of Drivers . . . By No Means a 
Hopeless Prospect . . . Good Teaching Produces 
Safe Drivers . . . The Key to Accident Prevention 


T he driver is tlie key to the traffic ac- 
cident problem. Without his wrong 
acts there could be few accidents. 
The sole responsibility is not his, but 
everything that is done in the interests 
of safety must l)e based upon the effects 
upon drivers’ behavior. Builders of ve- 
hicles and roads must share the responsi- 
bility, but they must take drivers’ char- 
acteristics into account. 

The driving population may be di- 
vided into three significant classes: A 
relatively small group of high-accident 
individuals, a larger group of compara- 
tively accident-free persons, and the 
majority of the drivers among whom are 
those who have the bulk of the accidents 
without being especially susceptible by 
reason of proneness to accidents or lack 
of experience. 

It has long been known that certain 
persons are prone to have mishaps while 
driving motor vehicles. It may not al- 
ways be possible to show definitely that 
they are responsible for particular ac- 
cidents, but for some reason they have 
the unhappy faculty of being on hand 
when such things happen. Although 
there has been extensive popular sup- 
position that such accident-prone indi- 
viduals are responsible for a major part 
of the accidents, there has been no cer- 
tain knowledge of the relative number 


of them in the whole driving population. 

In order to discover the facts of this 
situation and in the hope that the in- 
formation secured might point the way 
to some effective measures for combatting 
the rising tide of highway traffic casual- 
ties, the Highway Research Board and 
the U. S. Bureau of Public Roads in co- 
operatit>n with the Commissioner of 
Motor Vehicles of Connecticut studied 
the accident records of 29,531 Connecti- 
cut drivers, selected at random, for the 
six-year period 1931-1936. In the six- 
year period these 29,531 drivers had 
7082 reported accidents. However, 23- 
881 drivers had no accidents and 4503 
had one accident, leaving only 1147 who 
had two to seven accidents each. Nine- 
teen percent of tlie drivers had all the 
accidents and only 3.9 percent repeated 
within the six years. 

I F the 7082 accidents had been dis- 
tributed impartially among the 29,531 
drivers without regard to personal iden- 
tities or histories, it can be computed 
mathematically, on the assumption , that 
the accident rate per operator is a con- 
stant, that 23,234 would not have bad an 
accident, 5572 would have, had only one 
accident and 725 would have had two or 
more accidents. Since the accidents did 
not occur in this way it is apparent <hat 


tliey were not distributed by chance but 
that the distribution must have been 
affected by some systematic influences. 

There were 647 more drivers who had 
no accident than could be accounted for 
by chance and 1069 fewer drivers who 
had only one accident than could be ac- 
counted for by chance. The better-than- 
to-be-expected results in these two 
groups indicate that tliere must be a 
fairly large group of drivers in the popu- 
lation who are more than ordinarily free 
from traffic accidents. 

On the other hand, the fact that there 
were 422 more accident repeaters than 
expected indicates the presence of a 
smaller group who for one reason or 
another are more than ordinarily sus- 
ceptible to traffic accidents. This exces.s 
may be taken as a measure of the rela- 
tive proportion of really accident-sus- 
ceptible drivers. Thus, in the six-year 
period studied, 1.5 percent of the popu- 
lation who had about 15 percent of the 
accidents appeared to be accident prone. 
With longer experience this figure might 
increase hut it is hardly to be expected 
that many truly accident-prone individ- 
uals would stay unrevealed for six years. 

Since the comparison of the actual 
number of accidents in each group with 
the expected number was based on 
chance distribution without regard to 
identities or histories of the drivers, the 
accident-prone group thus defined may 
contain some individuals who are more 
than ordinarily susceptible to accidents 
on account of excessive exposure to haz- 
ards, in addition to those who have an 
inherent tendency that way. These can. 


5 



6 


SCIENTIFIC AMEtttCAN 


lUEt ^ to» 


T««mioc hf ^oing* Inittte of 
a <lriv6r<<ramiiig car, ihowiiig 
dual padab by maam ol wbkli 
an initructor can maintain con- 
trol of tha car H tha ttiidant 
•hould bacoma panic strickan 


lem calls for clinical ap- 
proach rather than general 
educational methods. These 
people probably think they 
are careful in spite of their 
bad records, and that their 
mishaps are due to the faulty 
acts of others. But waiting 
for the persistently bad driv- 
of course, be segregated by further in- er to reveal himself through a series of 
vestigation; in any case they constitute costly accidents is at best a poor ex- 
a dangerous element. pedient: The hope is that some means 

Between the accident prone at one end may be found for determining a per- 

and the fortunate ones at the other arc son’s driving proclivities in advance, 

the great majority of us who do not have Tests for individuals have bt^en de- 
an y salient traffic characteristics as a veloped, notably by Lauer at Iowa 

group. We are the ones who have the State College and DeSilva at the Har- 

iarger part of the accidents. Individually vard Bureau for Street Traffic Research, 

our accident expectancy is slight, but to such a point that it is possible to 

our numbers are so great that we roll up determine a person’s relation to the 

an appalling casualty total, r/ie li/hmore average for a number of traits that 

solution of the highway traffic safety presumably should have some influence 

problem depends upon the driving habits upon his ability to drive a motor vehicle 

we develop and upon the attitudes we safely. In theory a person’s ability with 

take toward our responsibilities, respect to such attributes as hearing, 

seeing, resistance to glare, angle of 
ANOTHER significant fact disclosed vision, reaction time, coordination, color 

by the investigation is that the blindness, physical handicaps, intelli- 

younger drivers — 16 to 25 years old — gence, and others should give some in- 

have nearly twice as many accidents as dication of his potential ability as a 

would be their share in proportion to driver. Through co-operation of Dr. 
their number in the population. Of the Lauer, Dr. DeSilva and Michael A. Con- 

7082 recorded accidents of 29,531 nor, Connecticut Commissioner of Motor 

Connecticut drivers during 1931-1936, Vehicles, we recently applied the tests 

the drivers younger than 25 years had to about 3000 drivers with ascertainable 

1.83 times as many fatal accidents, 1.53 records. It is hardly to be expected that 

times as many non-fatal personal injury any one test will give a reasonable es- 

accidents, and 1.47 times as many prop- timate of general ability to drive safe- 

erty damage accidents as might have ly, and our data in the present incom- 

becn expected from their relative num- plele state of analysis seem to bear 

her. this out. 

There were 2467 drivers involved in There can be no question of the value 
fatal accidents in Connecticut during of such tests for educational purposes. 

1932 through 1936. Of these, 316 were If one has defects in skills that are re- 

less than 21 years of age and had 1.72 lated to driving a car, knowing them 

times their share of the accidents. In should at least make him more care- 



ful and dKmghtful about hia drkhii 
habits. But even after the aceident^prone 
individuals are identified, there muit be 
a third separation: Those of the ac- 
cident prone who are amenable to re- 
education must be separated from the 
Incorrigibles. 

When this point is reached we will 
be ready to act. Those whose hazardous 
tendencies can be corrected may be re- 
claimed; the others must be eliminated 
from highway traffic. This is by no 
means a hopeless prospect Much has 
been gained when the avenues for re- 
search are so clearly indicate^Li|i# 

The youthful drivers ottimiiXe a 
group we can go to work on right away. 
We know who they are and where to 
find them. We do not know from statis- 
tical data whether the principal factor 
in their bad record is lack of experi- 
ence, immature judgment, excessive ex- 
posure, or lack of proper training. 
There is, of course, no substitute for ex- 
perience, but immaturity can be correct- 
ed by time and certainly poor training 
can be changed f<»r the better. 

W ITHOUT waiting upon further 
study of cause and effect, driver 
training should receive the serious at- 
tention of the nation for it is one ob- 
viously remedial measure that promises 
effective results. Present methods of 
training motor vehicle drivers are by 
far too haphazard. In 14 states anyone 
of lawful age may drive without exam- 
ination. In only 30 states is some form 
of examination compulsory. And even 
then the applicant is not required to 
demonstrate much more than his ability 
to handle the vehicle under ordinary 
circumstances, his acquaintance with 
the motor vehicle and traffic laws of his 
jurisdiction, and the fact that he is rea- 
sonably sound and in working order 
physically. The examiner finds out little 
about his attitude, judgment, or be- 
havior in the face of emergency. 

When we consider that each new 
driver has either been self-taught or 
has been taught only the mechanical 
manipulation of the controls and steer- 
ing apparatus, and has been left to him- 


cight yearly samples studied from 
Massachusetts and Connecticut the 
drivers under 21 had from 1.24 to 2.10 
times their share of fatal accidents. 

The net result of these studies has 
been to point out three groups in the 
driving population toward which cor- 
rective measures should be directed: 
(1) The accident prone; (2) The 
yc)unger drivers; (3) The great major- 
ity who are not accident prone nor sus- 
ceptible t<» accid<'nts because of lack 
of experience. 

What of the accident prone? Before 
anything can be done to protect us 
against the accident-prone driver he 
must be identified as an individual, be- 
cause in the nature of things this prob- 
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t»ell to develop his real driTiog technique 
and attitude, is it any wonder that bad 
driving hgbits so often have their ef- 
fects at crucial moments? 

The hope and necessity (or the future 
lies in teaching the boys and girls how 
to drive correctly as they come to driv- 
ing age. Much is already known about 
what to teach and how to teach it. Pro- 
fessor Heyhart of Pennsylvania State 
College has demonstrated that good 
teaching produces safe drivers. The big 
problem is one of ways and means: 
What agencies should give the instruc- 
tion? Where should it be given? How 
should a tie-in with the licensing author- 
ity be effected? What provision should 
be made for practice grounds? 

It should be apparent by now that 
there is no cure-all for traffic ills, and 
this becomes even more certain when we 
examine the great unclassified group. 
Even if the accident-prone group could 
he liquidated altogether the larger and 
tougher part of the problem would still 
remain. What can be done to lower the 
accident level for the great majority of 
the drivers? Make the vehicles and 
roads as safe as possible for reasonable 
use; in some way instill into the whole 
population a knowledge of better driv- 
ing practice ; arouse all drivers to a less 
individualistic attitude and to an as- 
sumption of greater personal responsi- 
liility. Most of us drive prudently most 
of the time but enough of us do wrong 
things every day to kill 100 people, to 
say nothing of injuries and damage to 
property. 

A S a class we are collectively horrified 
- at the situation, but individually 
we are indifferent because we do not ex- 
pect to have an accident ourselves and, 
drunk or sober, we are convinced we 
are good drivers. This is a serious fact 
tliat must be taken into account. 

There is another compelling reason 
why the proper training of new drivers 
is so important. If all new drivers could 
he properly trained as they arrive it 
would take only 25 or 30 years to clear 
up the whole problem of driver educa- 
tion. When adequate training facilities 
are provided, their use should not be re- 
stricted to new drivers. The motor- 
vehicle administrators will find many 
who need retraining and many older 
operators will welcome an opportunity 
thus to improve their driving habits. 

In the meanwhile, o{ course, the edu- 
cational efforts being made by towns, 
cities, states^ and many public spirited 
organiaations must be supported and 
eilcouraged. Results, though perhaps 
tKlow in ap^arinig, must ensue. 

It would help if we could all adopt 
the frame of mind that we must be in 
Whne way at fanJt ourselves ^whenever 
we Into a rtohy situation oir are in- 
votveid In even a minor mishap. There 
il ^si^erabie truth in fte thought: 


• • The driver it entitled to 
roads that ere safe for reason* 
able use . . A divided high* 
way on which the drivers are 
protected by separation of 
traffic in opposite directions 


“Go<»(l drivers do not get 
inl«) tight places.’’ Some 
jKjople can adopt such a 
judicial attitude toward 
their own acts; for others 
it is difficult and fc»r many 
it is mentally impossible. 

Nevertheless the point is 
worth making. 

Much can be done to 
lower the accident rale 
through centred of traffic, 
l)Ut there is urgent need for 
unification of practice 
throughout tlie nation. The 
driver is entitled to uniform 
rules, regulations, and prac- 
tices in everything that af- 
fects driving habits: He is 
entitled to Ireedom from 
conflicting and meaningless 
laws and regulations. When 
these conditions prevail uni- 
versally it will he reason- 
able to expect wide-spread impiovement. 

Law enf<»rcement is a necessary ad- 
junct to traffic control but it is axioma- 
tic that no law affecting the entire pop- 
ulation can he enforced without popu- 
lar support. It follows, therefore, that 
regulatory measures that are needed for 
safety must be sold to the public. Re- 
markable results have been secured in 
Evanston, Illinois, and several other 
cities by using police power from the 
standpoint of accident prevention; 
through this type of activity the law- 
enforcement agencies may contribute 
much t<»ward lowering the accident rate. 
Drivers eii masse do not seem to he in- 
fluenced much by reading in tin* papers 
the reeord of arrests, convictions, and 
license revocations, hut most of us can 
he impressed into carefulness by fre- 
quent sight of uniformed policemen. 
More patrolmen on the road should have 
salutary effects. 

T he biggest objective is to get the 
drivers trained so that they will in- 
stinctively do the right things, and thus 
avoid conflict with the law. 

This is the story almut the driver 
but it cannot be ended without noting 
that the responsibility is not all his. 
The other three factors — ^vehicle, road 
and man on foot — must he brought into 
proper relation with safety before the 
job will be done. 

It is perhaps needless to say that the 
driver is entitled to a vehicle which is 
originally safe for reasonable use, and 
that thereafter he has a responsibility to 
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others as well as to himself to keep it 
in safe condition. 

Tile victims of two out of five traffic 
accident deatlis are pedestrians and in 
a large proportion of the reported cases 
they are at fault. A significant fact is 
that of 1238 pedestrians killed in Conn- 
ecticut during 1932-1936 inclusive, only 
48 were operators of motor vehicles. 
This shows the necessity of impressing 
upon the non-driving public the difficul- 
ties of handling motor cars in heavy 
traffic and the fact that although a 
walker can clearly .see an approaching 
vehicle, ci)ndition8 may l>e such that the 
driver may not see him. It is quite possi- 
ble that a man may he within the visi- 
bility range of a car’s headlights and 
still the driver may actually not see him 
until it is too late. 

The driver is entitled to roads that 
are safe for reasonable use, and he 
entitled to some measure of protection 
against the hazards beyond his control 
— the acts of other drivers, acts of pedes- 
trians, and blind intersections. He is 
entitled to a national system of signs 
and signals, the meanings of which are 
exact and unmistakable. 

Enough has been said to show that 
the lowering of the accident level is a 
task of great magnitude, but not an im- 
possible one. It will take continuous 
and widespread concerted effort for a 
long time. Speeds are too great, vehicles 
t<K> mobile, and men too fallible for us 
to expect entire freedom from accidents, 
but it is self-evident that the accident 
rate is far above an inevitable minimum. 
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OUR POINT OF VIEW 


Chang€Ml Conditions 

T hat the airplane has pushed the 
first line of defense of our shores 
500 to 1000 miles out to sea, Captain 
Jonas H. Ingram clearly shows in his 
article beginning on the opposite page. 
That it has voided the protection of the 
“narrow seas” for Great Britain it. point- 
ed out in a lengthy editorial in our con- 
servative contemporary, T/ic Engineer, 
of London. 

With ill-concealed longing for the 
days — centuries of tliem — when Bri- 
tain’s policy “could be different from 
that of every other European power,” 
the editorial reviews the changes that 
have been wrought since the World War, 
and ends on a note of what might be 
called optimistic resignation: too bad it 
had to happen this way but let’s be cheer- 
ful, become acclimatized, and learn to 
carry on efficiently. “After living for 
nearly nine centuries in a land which 
had never been invaded, a land armed 
and pf^tected by the sea, we are now 
obliged to recognize that our island is 
vulnerable and to accommodate our- 
selves to a new state in which the possi- 
bility of hostile attack must constantly 
be envisaged. . . . We are become as the 
rest of Europe; a country with violable 
frontiers. That is a condition which we 
do not fully comprehend; in time we 
shall become accustomed to it as men 
become accustomed to a singing in the 
ears and cease to notice it. We must 
remember, ttM> — it appears to be often 
forgotten — that the effect is reciprocal. 
... If a continental army could strike at 
us in an hour or two, it is equally true 
that we could strike at it. If armadas 
of the air have brought for us a new 
danger, they have for other European 
powers increased an old one, thus 
augmenting their anxieties.” There is 
much too much for quotation here, but 
we might add this from the conclusion: 
“But when we havt* grown accustomed 
to it, when it is just as much of our nor- 
mal existence as it is now of all Euro- 
pean powers, we shall pursue our course 
hardly aware of it.” 

Here is British composuie in con- 
cerned mood. Changed conditions, in- 
deed! Almost too long did the British 
wait; and now they find themselves 
faced with a problem difficult for them 
to understand. They had, therefore, to 
revamp, almost overnight, their arma- 
ments program and simultaneously de- 
vise a new approach to international 
problems. Would not this situation ex- 
plain the mystery of some of the recent 
commitments and political maneuver- 
ing of Britain’s international experts? 


In expressing the hope that Britain 
will, as usual, find her way safely out 
of the morass, let us not be too cocksure 
about our own position. Britain’s situa- 
tion teaches its lessons. We, loo, have 
waited almost too long. Until very re- 
cently, wc had built comparatively few 
new naval vessels, had neglected our de- 
fenses. Our frontiers may not be violable 
as are Britain’s, but that “first line of 
defense” has been our pet delusion for 
years, it has been very lame. Perhaps 
planes may not for years — or decades 
— violate our continental frontiers, but 
sooner or later such a possibility must 
be faced. In the meantime, our sea 
frontiers — vital to our continued peace- 
ful existence and well-being — must be 
reinforced by new ships of the sea and 
air lest s<»me daring aggressor covet 
'Aiem. Our new naval building program 
and the air-mindedness of the brains of 
the Navy, which Captain Ingram dis- 
cusses, constitute a splendid start to- 
ward taking up the lag and helping us 
out of our own morass — of self-suffi- 
ciency and vaunted invulnerability — in 
which we wallowed for years. — F. D. M. 

Creakily We Move Along 

I F someone has been in an accident 
and lost an arm or a leg, it never oc- 
< urs to others to regard him with differ- 
ent esteem than before. Luck was to 
blame and the same ill luck might have 
hit any of us. 

Similarly, if one has lost the use of 
one of his senses, people do not think 
of holding this against him — why should 
they? To do so would be crazy. Apropos 
of this, in that delightfully frank and 
honest book, “Louder Please,” Elmo 
Calkins has J)ointed out the rational atti- 
tude toward deafness. Himself deaf, he 
sees no reason for hiding it, he says. 

Or suppose one of our internal organs 
has gone out of whack, no one then 
dreams of blaming us, for we deserve 
no censure. 

Now suppose another internal organ, 
the brain, ceases to function properly. 
We call this insanity and for some rea- 
son we seem to regard this organ’s dys- 
function uniquely in the light of some- 
thing akin to disgrace. Physicians tell 
us the last fact they can pry out of their 
patients is the existence of insanity in 
their families. Not, however, that this 
attitude on the part of the individual 
is irrational. Indeed, it is an entirely logi- 
cal and necessary defense against a 
world which seems to regard insanity as 
blameworthy or at best in an exagger- 
ated light. Here, it is the world itself 
which is pc^ssibly a little bit “insane.” 


Because a coming newer enlighten- 
ment is thereby indicated, it is encourag- 
ing to learn that cured mental patients 
in Illinois are now forming an associa- 
tion of former patients of psychiatric in- 
stitutions, and will engage in a public 
educational campaign for the purpose 
of changing the attitude of the commun- 
ity toward mental disease. We offer them 
our comments as a contribution to that 
campaign. 

Then; was a lime not very long ago 
when the insane were punished. Today 
we l<K>k upon this odd attitude with hor- 
ror, but we incline to think of our own 
modern attitude as enlightened. Per- 
haps, however, it is not even yet (juite 
so fully enlightened as we appear to 
think it is. — A. G. /. 

Today— T omorrow 

A n event of vast significance for the 
.future was witnessed late in May by 
a large group of educators, publishers, 
and others vitally interested in the pro- 
motion of cultural activities. At that time 
was dedicated, at Oglethorpe University, 
Atlanta, Georgia, a (;rypt in which is to 
be sealed, for 6000 years to come, a com- 
prehensive record of the civilization of 
today. A far distant generation will be 
the beneficiary. 

Every possible contingency has been 
foreseen in planning this gift to future 
archeologists. Far-reaching and world- 
wide changes will take place while these 
records lie untouched, ready to spread 
their information to an unknown people 
of the future. It is possible, indeed, that 
the language of that distant time may 
not be English; even this possibility has 
been considered and steps have been 
taken to make available lessons in Eng- 
lish for a people which may have lost 
all record of our present longue. 

First proposed through Scientific 
American by Dr. Thornwell Jacobs, 
President of Oglethorpe University, the 
idea of providing such a sealed and 
guarded history of our age has rapidly 
gained momentum. The list of indi- 
viduals and organizations which will 
contribute to the success of the project 
is much loo long to include here. But 
we must pay tribute to the far-seeing 
generosity of Dr. Jacobs, whose bound- 
less faith and indefatigable efforts have 
guided the plan far along the path to- 
ward completion. The first crypt is now 
being filled ; it is hoped that others will 
follow. To Dr. Jacobs goes the heartfelt 
thanks of all thinking people for provid- 
ing the basis for an altruistic and un- 
selfish gift to the world of 6000 years 
hence. — A, P. P. 
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An Air-Minded 

Nava] Air Force Efforts Directed Toward 
One Main Objective — to Increase the Ef- 
ficiency and Striking Power of Whole Fleet 

By JONAS H. INGRAM 

Captain, United Statea Navy 


FIRST 
LINE OF 


Defense 


T he btartling events of the past few 
weeks, preceded by the militant ac- 
tions of great nations for the past 
two years, offer a tragic demonstration 
of how quickly an unprepared country 
may be subjected to the will of an un- 
scrupulous outside force in total disre- 
gard of written treaties, law, morality 
i»r justice. 

Recently, the President of the United 
States addressed a message to the Con- 
gress recommending authorization for 
an increase of the U. S. Ngvy of approx- 
imately 20 percent. This proposed naval 
expansion is to provide adeeffea^e na- 
tional security and to aid in insuring 
jieace. Following this important declara- 
tion by the Chief Executive, the Sec- 
retary of State enunciated the foreign 
policy of the United Slates, but added 
that “no policy would prove more dis- 
astrous than for an important nation to 
fail to arm adequately when internation- 
al lawlessness is on the rampage.” 

The catastrophic developments in in- 
ternational relations have aroused the 
people of this country from an apparent 
apathy in regard to our own defense to 
such an extent that there is more active 
interest being taken in our Navy than 
has been shown in a decade. 

This reborn public interest has arous- 
ed open discussion of the fundamental 
principles of security as applicable to 
the Navy. Many opinions have been ex- 
pressed by radio commentators, pacifist 
organizations, and other well-meaning 
but poorly informed sources. The result 
has been that the citizen who wants to 
know the facts and who is entitled to the 
information is more or less bewildered 
as to what we have and what we need, 
not only to provide security, but to main- 
tain this country in a peaceful and non- 
aggressive status. 

The Naval Affairs Committee of the 
House of Representatives have held ex- 
tensive and illuminating hearings on the 
Naval Expansion Bill. The testimony is 

The opinions or assertions contained herein 
are the private ones of the writer and are not 
to be construed as oftcial or rodectina the 
viewa of the Navy Department or the Naval 
Service at large. 


lengthy but if every citizen 
had the time to lead it, he 
would be convinced that the 
professional naval officer 
knew much more of the sub- 
ject matter than expressed by 
most others appearing before 
the committee. Furthermore, 
the evidence is conclusive that 
weight should be given to the 
opinions of these men who 
have consecrated their lives 
to the study of war at sea and 
who are much belter equip- 
ped to settle such controver- 
sial subjects as ‘"plane ver- 
sus surface ship." 

Contrary to general opin- 
ion, the Navy is air-minded 
to the nth degree. A modern 
naval officer not air-minded 
would be just as antiquated 
as the old veteran familiar 
only with square riggers and 
muzzh' loading carronadcs. 

The naval officer has, indeed, 
been a pioneer in the develop- 
ment of American aviation; 
and there are several naval 
fliers on the active list today 
who received their first training from the 
Wright brothers and Glen Curtiss. On 
the active list today are officers and men 
who made the first Navy transatlantic 
flight soon after the World War. 

T he naval air force has expanded 
quickly and has contributed much 
to the development of aviation in gen- 
eral. The naval aviator has co-operated 
with the civilian designer in the progres- 
sive developments of planes, engines, 
control instruments and safety devices 
while working in his own field in design- 
ing catapults and plane carriers and 
using ingenuity to devise tactics to ac- 
commodate the various types of naval 
planes. 

When aviation progressed to the point 
that a plane could be successfully cat- 
apulted from a man-of-war, could be 
picked up in a seaway, refueled and sent 
off again, the Navy knew it had some- 


thing worth while. This is a weapon of 
inestimable value. 

A splendid training school for naval 
aviators was established at Pensacola, 
Florida. Ground aviation was incorpo- 
rated in the curriculum at the Naval 
Academy, where midshipmen were giv- 
en instruction in ground aviation, gun- 
nery, aerial navigation, and communica- 
tions. 

Each graduating class is subject to a 
rigid physical examination for aviation. 
After two years at sea, a certain per- 
centage of those found physically quali- 
fied are selected for flight training. After 
an intensive year’s training course, those 
successful in passing all the tests earn 
the coveted “wings** of the naval aviator. 
Many older officers of all grades were 
given the same course of training. The 
net result is that the Naval Air Force 
is manned by regular naval officers. 
There has been an exception to this re- 
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cently when some college men have been 
taken in as cadet aviators, given flight 
training, and now have flight duty only. 
" An accompanying table indicates the 
percentage of regular line naval officers 
who are qualified first class aviators, 
their paramount duty l)eing aviati<»n. 
These statistics are enlightening an<l 
may be surprising. At any rate, they go 
a long way to substantiate the statenieiii 
that the Navy is air-minded; indeed, 
they show that great numbers in the 
regular establishment are actually en- 
gaged in duty connected with tlie avia- 
tion arm of the lleet. 

T HK non-flying naval officer has 
watched the progress made by naval 
aviation. Tlie Commander-in-Chief of the 
Fleet, his subordinate Commanders and 
Captains of individual ships know what 
service the Air Force can give them. 
The gunnery people on board ship know 
what valuable assistance the Air Force 
can provide in the control of gun fire. 
The Air Force is valuable in so many 
fields of endeavor that it is a component 
part of the fleet; it works in close con- 
junction with the fleet but, on the other 
hand, is also dependent on the fleet. 

As a consequence, the Navy has the 
same confidence in the air component as 
in the other categories that go to make 
up the fleet. 

The Air Force in the fleet is command- 
ed by a flying Admiral. The big plane 
carriers are commanded by flying Cap- 
tains who are also regular naval officers. 
A recent Commander-in-Chief of the 
United States Fleet has been a flight 
officer and the present Commander-in- 
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Chief of the United States Asiatic Fleet, 
Admiral Harry F. Yarnell, is a qualified 
naval aviator and has been Commander 
of the United States Fleet Air Force. 

A fleet to be efficient must be in ma- 
terial readiness with a trained personnel 
ready to fight on 12 hours’ notice or 
less. In view of the fact that it takes from 
two to four years to build a large surface 
ship and from one to two years to build 
up the air force to the strength neces- 
sary, we cannot hope to have the de- 
sired naval effectiveness prior to 1942, 
though the psychological effect of this 
building program 4>n any probable foe 
would certainly act as a deterrent to any 
contemplated hostile activity against 
this country. 

E.xperience has proved that airplanes 
are not capable of operating independ- 
ently over vast areas of the open sea. 
For this reason, no fleet operating at 
sea, at great distances from land, can 
be assured of the vital assistance afford- 
ed by airplanes unless it provides within 
the fleet itself the means of basing, main- 
taining, and efficiently operating such 
airplanes. 

Every combatant ship of our fleet, ex- 
cept destroyers and submarines, carries 
its complement of airplanes, varying in 
numln^rs from 78 operating aircraft on 
the carriers to two to four on other ships. 
Constant training has developed tactics 
for harmonious and efficient co-opera- 
tion between air, surface, and suh-siir- 
face units to a point where aircraft in 
fleet operations are as much an indis- 
pensable part of the whole as any other 
type of ships. Airplanes have not sup- 
planted ships, but they have added 
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enormously to the power and efficktiey 
of the fleet as a whole. 

There has been presented to the pub- 
lic (but not by the Navy) the controver- 
sial issue of the superiority of the plane 
over the surface ship. This same discus- 
sion has been aired before by the sup- 
porters of submarines and torpedo boats 
when these innovations came into effec- 
tive being. The answer is the same in 
all three cases. A lone battleship would 
be at a serious disadvantage if attacked 
in force under ideal conditions by any 
one of these three types of units. 

A lone battleship or lone battle line 
attacked by a number of submarines 
would be at a disadvantage. Some of the 
pre-war ships might have been sunk by 
one torpedo hit. To obviate this, the 


Aviation in 

No. % 

1. Total number of line 
officers in the regular 

Navy, January 1, 1938 6327 100 

2. Naval aviators — 1st 

line active duty 
Admirals 3 

Captains 15 

Commanders 52 

Lt. Commanders .162 
Lieutenants 44 1 

Lieutenants (jg) 337 
Ensigns 1 

Warrant Officers 8 

1019 15.9 

3. Line officers having 
had benefit of ground 
aviation or flight train- 
ing but not in naval 

aviation at present 4531 71 

4. Line oflicers not regu- 

lar aviators who have 
flown in naval planes 
in unoflficial or semi- 
official capacity (es- 
timated) 95 

5. Estimated percentage 
of line oflicers who feel 


construction of ships was complicated 
by extra compartmentation and blisters 
so that a ship might receive several tor- 
pedo hits and still be able to maneuver 
and deliver effective fire. In addition to 
this, the destroyer screen was developed 
so that battleships might cruise in sub- 
marine waters with no grave danger. 

A lone battleship at anchor, if at- 
tacked by a number of planes, would 
undoubtedly be hit. New horizontal pro- 
tective and splinter decks would with- 
stand many direct hits, and her blisters 
and compartmentation would protect 
against the near hits. The battleship’s 
heavy anti-aircraft battery would cer- 
tainly do damage but could probably 
not beat off a heavy air attack. 

It is, however, hardly conceivable that 
a lone battleship or lOne battle line 
would ever be allowed to be stibjeoted 
to such an attack unsupported. The 
fense against an enemy air raid ii« 




our own air force. It we are strong 
enough in the air they won’t break 
If we are equal to the enemy, 
it k lair to assume that in the ensuing 
dog fight few enemy planes will break 
tlu^ugh and those that do will meet a 
warm reception from the anti-aircraft 
batteries of the heavy screening force as 
weU as of the battle line itself. 

Bombing a moving ship is much more 
difficult than bombing a town or other 
area on shore. Actual bombing records 
under target practice conditions, where 
no opposition is involved and conditions 
are usually ideal, show that the ac- 
curacy of bombing against a ship target, 
small in area and free to maneuver at 
high speed, is much less than with a 
target on shore and naturally decreases 


% 


99 + 


8. Flying cadets: 

In jfleet 406 

Pensacola 341 

Total 

9. Training: 

Naval aviators 97 
Naval aviator pilots 140 
Cadets 341 

Total 

10. Number of service- 
able planes in com- 
mission October 31, 

1937 1134 

Number of planes on 
order .. 632 

Total planes 1786 


747 


578 


the Navy 

So, 

that naval aviation is 
a great asset to our fleet 
and who are air-mind- 
ed to a high degree 

6. Number of enlisted 
men qualified pilots 396 

7. All other enlisted men 

in aeronautical organ- 
ization 18,796 


with the altitude of the bombing pianos. 
The higher they fly, the poorer their 
accuracy. The lower they fly, the greater 
their exposure to anti-aircraft fire. 

When the fleet is disposed in a cruis- 
ing formation or for battle the number 
of highly efficient an|i-aircraft guns that 
could be brought to bear on an enemy 
air raid literally amounts to hundreds. 
Actually there are more than 800 five- 
and three-inch anti-aircraft guns in the 
fleet. This battery, which is probably the 
largest in the world, is capable of put- 
ting into the air more than 8000 rounds 
<»f shrapnel a minute. Surely enough to 
make the overhead spaces very danger- 
ous for any type of plane, bumpy enough 
to jar the roost intrepid ace. Their effcc- 
tiveuess cannot be discounted; they are 
capable of placing a barrage at a greater 
height than 20, (M feet and they are 
effective for direct hits against a fast 
movii^ target at from 12,^ to 15,000 



More ebao simply *^eyes of the fleet’*; aircraft are ••hornets” as well 


feet. They can put out a terrific fire 
against dive bombing. 

There arc, therefore, three main de- 
fenses against aircraft raids on our own 
fleet. I'he first and most effective con- 
sists of breaking up raids by our own 
air striking force. The second is concen- 
trated anti-aircraft fire from the entire 
fleet. The third resides in the armored 
deck protection, compartmentation, blis- 
ters and maneuverability of ships. 

Under present-day conditions it may 
he reasonably assumed .that no foreign 
could cross citlier great ocean and 
arrive with sufficient air strength to 
wrest control of the air from our pro- 
posed fleet. And with control of the air 
in the area of operations, our fleet should 
he in a position to effect a sudden ter- 
minathm of the campaign. 

In this connection, it should be noted 
that the advent of the airplane has 
changed both defensive and offensive 
tactics. For example, if the Navy is called 
upon to protect a section <if our coast the 
first line of defense must be projected 
seaward 500 to 1000 miles or more to 
prevent effective launching of an enemy 
air attack that far from the coast or to 
prevent the enemy from establishing a 
shore base from which they could initi- 
ate an air raid. 

The component parts of a well-bal- 
anced fleet are: (1 ) The battle line, con- 
sisting of heavily gunned and armored 
ships, the backbone of the fleet — able to 
take and give heavy punishment, the 
loci of all offensive and defensive opera- 
tions; (2) The air force, consisting of 
the plane carriers, carrier planes, ship’s 
planes, and the tender shore-based pa- 
tr6l planes; (S) The cruiser force; (4) 
The destroyer force; (5) The mine force, 
minelayers, and sweepers; (6) The sub- 
marine force; (7) The fleet auxiliaries 
—fuel ships, supply ships, repair ships, 
hospital ships, and others. 


If the veil of secrecy could, for rea- 
sons of national security, be raised from 
this fleet so that every one could see the 
practical tevsts demonstrated by a great 
naval maneuver at sea, the points made 
in this article would be apparent. Any 
doubt as to effectiveness of the various 
elements of the fleet would be removed. 
There would be no question as to the 
need for all the elements that go to make 
up this fleet. Respect for the battleship 
would be re-established. Admiration for 
the air force would be expressed. The 
casual observer would agree with the 
naval officer that our Naval Air Force 
has no peer in the world for its size — 
and its size will soon not suffer by com- 
parison. 

T he Navy makes no attempt to evalu- 
ate the relative effectiveness of each 
type component of the fleet. They all 
have certain limitations. The statement 
that any type is superior to any other 
type is misleading. 

No one knows better than the Navy, 
the uses, potency and desirability of a 
powerful air arm. Our fleet without the 
air arm would not be a fleet, nor would 
it be a fleet with only an air arm. 

The Navy will, therefore, do all in its 
power to maintain the proper proportion 
of aircraft to keep our fleet balanced. 
Our people may rest assured that avia- 
tion in the Navy will receive enthusiastic, 
intelligent, and sympathetic support that 
will produce an even greater and more 
effective air arm. 

What concerns the Navy most k that 
we may have the ingenuity, initiative, 
and sufficient appropriations to keep our 
fleet second to none, for it is the unani- 
mous opinion of your trained naval 
officer that such a fleet will not only pro- 
vide this country national security but it 
will be the means of maintaining for us 
the everlasting peace which we so desire. 
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The Coolest Stars 


W E considered last month the ques- 
tion of the Sun's temperature — 
finding, perhaps to our surprise, 
how many ways there were of defining 
it, and of getting some sort of average 
value for the different layers of hotter or 
colder gases from which the light comes 
to us. The question, How hot is a given 
star? is clearly an even more important 
one for astronomers; but, unfortunate- 
ly, we liave a much smaller number of 
ways of answering it. Except in a very 
few cases, we cannot use the reliable 
method depending upon the total amount 
of heat radiated per scpiare mile of the 
surface, for the heat is too small to meas- 
ure, except for the brightest stars, and 
the diameter can be observed for only 
a very few. The last difficulty prevents 
us, too, from making the alternative cal- 
culation depending on the amount of 
light of a given color which is emitted 
per square mile. We have to depend 
upon the more complicated conception 
of the color-temperature. It is not haid 
to measure the color of a star’s light — 
that is, its relative brightness in any two 
known wavelengths; and it is very sim- 
ple, theoretically, to calculate how hot 
a standard radiator would have to be 
to give out these kinds of light in the 
same proportion. The trouble is that the 
gaseous surfaces of the stars are unlike- 
ly to behave like a standard solid hot 
body. Even so, we appear to gel good 
results, so far as we can test them, for 
most stars. 

To save circumlocution, the writer 
will at this point — with due apologies — 
put in just a little algebra. It can be 
shown from the general law of radia- 
tion that, if a perfect radiator of radius 
R times the Sun’s, and temperature T 
(on the usual Kelvin scale) were viewed 
as a star, at the standard distance of ten 
parsecs, and its stellar magnitude M 
measured in light of wavelength A, the 


result would be M - A 



where A 


is a constant depending on our zero- 
point of measurement, and B has the 
value 1.535 X 10\ provided that A is 
measured in Angstrom units as usual. 
(This is not an exact formula, and must 
be correct(‘d for very hot stars — with 
.which, however, we are not here con- 
cerned.) Introducing the known value 
of M and the approximate temperature 
6000° for the Sun, it is found that for 
visual observations, for which the effec- 
tive wavelength is a little less than 

5400A, Af. 5 log R+0.08. 


ResultH of the Recent Suc<*es8ful Search for Faint 
Exceptionally Red and Infra-red Dwarf Stars . . . How 
The Temperatures of Such Stars are Ascertained 


By HENRY NORRIS RUSSELL, Ph.D. 

Chairman of the Department of Astronomy and Director of the Ob- 
servatory at Princeton University. Research Associate of the Mount 
Wilson Observatory of the Carnegie Institution of Washington. 


For photographic observations (A4300) 
Mr ^ 1^—5 log R— 0.56. The dif- 

ference between the visual and photo- 
graphic brightness, called the color-in- 
dex, is Mp — — 0.64, or, re- 
7200 

The calculation of the temperature at 
which a standard radiator would give 
out light of the observed color of the 
star is thus made very simple. For a star 
like Vega, for example (Class A), Mp 
—Ml, and r=ll,200° (closely enough). 

The temperatures calculated in this 
way range from over 20,000° for the 
blue-white stars of Class B to about 
3000° for the red stars of Class M. Evi- 
dence that this temperature scale is not 
seriously wrong is afforded by the few 
stars for which we know the diameters, 
and can use the other methods, and also 
by the various degrees of excitation of 
the atoms (as discussed last month) 
which are shown in the spectra. 

T here are some cases, however, in 
which the results are obviously 
wrong. The very red stars of Class N 
give out almost no ultra-violet light. If 
one tries to calculate the temperature 
by comparing their visual brightness, in 
the green, with that in the ultra-violet, 
the results come out something like 
1()00° — an impossibly low value, since 
the spectra show that great quantities of 
carbon vapor are present in the stars’ 
atmospheres. Wildt has pointed out that 
these atmospheres, full of molecules of 
various compounds, should absorb ultra- 
violet light very strongly, while the cor- 
responding effect in the green and yel- 
low, though present, is much weaker. 
Since stellar magnitudes increase nu- 
merically for faint objects, these atmos- 
pheric effects increase M for both kinds 
of light, but much more for the ultra- 
violet than for the green, and it follows 
from our equation that the calculated 
temperature will be too low. 

For the commoner type of red stars 


(Class M) the absorption bands of ti- 
tanium oxide are very strong in the 
green and yellow, and not prominent 
in the violet, so that the effect works the 
other way, and the calculated tempera- 
tures are loo high. 

It is obviously desirable to get at least 
partially clear of these difficulties — and 
this may be attempted by measuring the 
magnitudes of the stars with other col- 
ors of light. It would be of little use to 
go into the ultra-violet — the Earth’s at- 
mosphere absorbs more, and so do the 
atmospheres of a large proportion of 
the stars. But it is worth while to go the 
other way, into the red and infra-red. 

Modern photographic plates are sen- 
sitive to regions far beyond anything 
that the eye can see, and some of the 
newer ones are fast enough to give good 
images of the stars with a reasonable 
exposure lime. 

Successful work has been done in this 
way by several observers — notably by 
Dr. Hetzler at the Yerkes Observatory. 
With suitable plates and color filters, he 
has secured numerous photographs with 
light of average effective wavelength 
8500A, and a smaller number at 9300A, 
and has worked out and tested photo- 
metric methods for determining “infra- 
red” magnitudes of the stars. The zero- 
point from which these magnitudes are 
nu;abured was adjusted .so that they 
agreed with the ordinary visual magni- 
tudes for a star of spectral class AO 
( for which the photographic magnitudes 
are also adjusted to agree). 

If we let A —8500 in our first equa- 
tion, and adjust the constant A so that 
the results agree with the other magni- 
tude systems for 7 = 11,200°, we find 
by very simple algebra 




18100 

T 


log R + 1.01. 


The difference between the visual and 
the infra-red magnitude, which Hetzler 
calls the infra-red index, comes out 

Af 1 — Mj — — — 0.93 or, solving for T, 


T 

10400 


Afi—A//+0.93 


, Similarly, from the 
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photographic and infra-rrd magnitudes, 

. . 17600 

we find T • 

We have now three ways of getting the 
temperature of a star — but not three 
independent ways (for the third equa- 
tion may be derived from the other two 
by “clearing of fractions” and adding). 
For a star which radiated like a stand- 
ard “black body” the three renults should 
come out the same, barring the 
small influence of errors of ob- 
servation. If the results from gi«>d 
sets of magnitude obnervatiouK do 
not agree, it is clear that tlie ntar 
does not radiate like a black body. 

We may then be able to apply 
whatever other knowledge we 
have to deri<le which of the three 
values is most nearly right. For 
example, for an ordinary giant 
star of Class K, Mp~ -M\ is about 
1,0 and My — Mi about 1.5, whence 
Mr— Ml" 2.5. Applying our ecjua- 
tic»ns, we get temperatures of 

4390°, 4290° and 4340°, reMj)ee. 
tively. The rather outrageous sine 
plification which substitutes a 
hypothetical uniform solid sur- 
face for the c<»mbined effect of the 
hotter and cooler layers of gas at 
different depths in the star’s at- 
mosphere works remarkably well 
in this case. 

F OK the redder giants, of Class 
M . Mr — M\ averages about 1 ,8, 

Mi — Ml, 3.0, and hence Mr — Mi, 

4.8. The corresponding tempeia- 
lures are 2950°, 2650° and 2750°. 

The agreement is not so good; 
but we know that for tlu'se stars 
the band absorption makes Mv 
loo faint (numerically, loo big) with- 
out affecting either of the others as seri- 
ously. Hence the first of the calculated 
temperatures should come out too high, 
the second too low, and the last be little 
affected. 

These are, however, ccmimonplace ob- 
jects. The most interesting feature of 
Dr. Hetzler’s work must have been the 
successful search for exceptionally red 
stars. With the Yerkes 24-inch reflector, 
and the 10-inch Bruce camera, (which 
has a gf>od, sharp, focus for the infra- 
red) stars are occasionally found which 
stand out on the infra-red plates, but are 
almost invisible on plates taken with 
yellow light, and often quite invisible on 
ordinary plates, sensitive only to the 
blue and violet, 

A good many stars have thus been 
found which have infra-red indices 
(A/i — Ml) of 6™ or more, and a few 
values run up to 9™ or even 10*". A star 
which is 10,000 times brighter in infra- 
red light than to the eye must be a 
remarkable object. Our equation would 
give a temperature of 1500° for an in- 
dex of 6“, 1170° for 8“, and only 950° 
for 10®». It is probable that in these ex- 
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treme cases the visible light is greatly 
cut down by opacity in the star’s atmos- 
phere, which has less effect in the infra- 
red. But, making all allowance for this, 
it is clear that this infra-red survey has 
introduced us to cooler stars than had 
ever been known before. 

Many of these very red stars are pre- 
viously known variables, mostly of long 
period — which was to l>e anticipated 



At various times regular readers of Professor 
RusselPs monthly articles on astronomy have re- 
quested the editors to publish his photograph. 
This is now done without his knowledge, since 
he is on the high seas at the lime of insertion 

since it was already known, from meas- 
iiremenls of the l<»lal heat radiation, 
that typical stars of this sort had tem- 
peratures of the order of 2000°, and 
often levs at minimum. The variation in 
the infra-red is much smaller than in 
visible light. This is to be attrihuled 
partly to the direct effects of tempera- 
ture — which, as our equations show, 
should produce a range 60 percent 
greater in the visible than in the infra- 
red, and partly to increasing bund 
absorption in the visual region as the 
star grows cooler. A considerable num- 
ber of the very red stars discovered in 
the new .survey have already been found 
to be variable, and more will probably 
turn out in future to be so. 

The newly discovered “infra-red” 
Stars all have small proper motions — as 
is indicated by comparison of recent 
photographs with others taken many 
years ago (on ordinary plates). This in- 
dicates that, like the long-period varia- 
bles, they are giant stars much brighter 
than the Sun visually, and still brighter 
in infra-red light. It Is likely to be a 
good while before accurate determina- 
tions of proper nH>tjon, and hence of dis- 


tance and real brightness, will be prac- 
ticable; but there can be no reasonable 
doubt that they must be bodies of very 
large size. One more look at our equa- 
tions shows that, if differences of tem- 
j>eniture alone were at work, the change 
in actual briglilness of a star, even in 
the infra-red as its temperature de- 
creased, would be almost twice that in 
the infra-red index. A liberal allowance 
for selective absorption still leaves 
us with the conclusion that these 
Stars give out much less light per 
square mile than any others. 
Hence it is probable that they are 
of enormous dimensions — with 
diameters very likely exceeding 
that of the Earth's orlul. 

H ETZLER notes that, in a 
careful survey covering about 
3(K)° square dc'grees (1/14 of the 
whole heaven- (, no infra-red in- 
dices greater than t»‘n magnitudes 
have lieen found. He suggests that 
this fact may have some astro- 
physical signifij'ancc. One possi- 
ble explanation is this: It is prob- 
able that these very large indices 
arise in ci»nsiderable part from 
obscuration of the visual light by 
bands in the spectrum, as the 
stars grow cooler. If, near some 
limiting l«*mperature, these bands 
reach a maximum of intensity, 
cooling down to this point would 
product! a rapid change in the in- 
dex, as the hands increased, and 
further ct>tding wtnild have a much 
smaller effect. 

It would be of great interest to 
observe the -peclra of some of 
these very cool stars. Observalitms 
of the red end, with great reflectt»rs, 
should easily be pt)ssible; but it is 
dt)ubtfiil whether even the greatest tide- 
scopes can collect enough light to make 
a photograph of the visual part of the 
spectrum possible. 

In addition to these giant stars, Dr. 
Helzler’s list includes a few led dwarfs 
— specially observed. Barnard’s star, for 
which M\ “ 13.7 corresponding to a 
liimiiuisiiy 1/3500 of the Sun’s, has Mv 
— A//_3'‘‘.0 which would indicate a tem- 
pcraluie of 2650°. With this value we 
may go back to our etpiatioiis and de- 
duce log R — 0.58, corresponding to 
a ladiu- one quarter of the Sun’s. 

For the faintest known star, Wtdf 
359, Mr= 18, 4/. -16.5, and M,^U.5. 
The temperature rt>mes t»ut 3300° from 
Ml-- Mi, 1750° from Mv-M. and 2200° 
from Mr — Ml. The lust value is prob- 
ably the best. It gives log R — — 0.35, 
and makes the radius 45 percent of the 
Sun’s. 

Neither of these values is likely to be 
very accurate, but they are emiugh to 
show that these extreme dwarf stars are 
so faint, not because they are very small, 
but because they are cool. 


Modern Plant '^I^ardry 


W HILE riding un a train not long 
ago I happened to engage in a con- 
versation with an electrical engi- 
neer. After discussing a nurnljer of sub- 
jects, he casually asked the nature of 
my business. When I told him I was a 
plant breeder lie replied: “Oh yes, yon 
make crosses between different plants 
and that sort of thing.” 

Yes, we do make crosses between dif- 
ferent plants, but “that sort of thing,” 
as expressed by llie engineer, represents 
the remainder of our work. It signifies 
the great mystery concerning the art 
and the science of plant breeding exist- 
ing in the minds of most individuals. 
Exactly what does the breeder aim to 
do and how does he accomplish his 
purpose? What is plant breeding, any- 
way? These questions in one f<»rm or 
another have l>een asked of every plants- 
man time and again. 

FMant breeding involves more than the 
cross-fertilization of different individuals, 
or hybridization, as it is technically 
known. Indeed, it involves more than 
the so-called creati(m of valuable new 
varieties. Any effort on the part of man 
to maintain or improve the heritage of 
plants is rightly classed as plant 
breeding. Note these two phases 
of the breeder’s work: to main- 
tain and to improve the heritage 
of plants. The maintenance of 
varieties at their original heredi- 
tary level is not as spectacular as 
the creation of new strains, but 
its importance is unsurpassed. 

Without careful propagation and 
seed -growing methods, and with- 
out the continual elimination of 
off-type plants known as rogues, 
the best varieties would soon 
“run out” and lose much of their 
usefulness. 

Although cultivated plants 
vary in size from radishes to 
giant forest trees, in botanical 
relationship from mushrooms to 
sunflowers, and in utility from 
wheat to orchids, the same prin- 
ciples of genetics govern the 
transmission of hereditable char- 
acters from parents to offspring. 

There are also fundamentals of 
breeding practice applicable to 
all plants and certain other basic 
methods which may Imj used with 
plants within a certain group. If 
one understands these underly- 
ing principles of breeding, which 
are based on a sound knowledge 
of genetics and the various 


BrccderM Maintain and Improve Plant Heritage . . . 
No Magie; Persistem-e and Patience Get Results 
. . . Art and Seien<‘<; (»f Great Eeon<»iiiic Value 
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branches of botanical science, he has 
only to “know his plants” in order to be 
an efficient breeder. By knowing his 
plants, I mean that he must first of all 
he familiar with the types and varieties 
within the species with which he is work- 
ing. It is imperative that he understand 
tlie morphology and physiology of the 
flowering parts of his plants and have 
access to the existing literature on the 
genetics of the particular species in- 
volved. Perhaps most important of all, 
he must know what improvements would 
be desirable — in short, what to save and 
what to throw out in breeding operations. 

I once had a mongrel dog that, for my 
purpose at least, was better than any 
pedigreed member of a highly publicized 
breecL But he grew old, and being of an 
extremely complex genetic make-up it 





Snapdrafoii breading. Plgtiti witb detiNd diaracter* 
istics ore fully caged fo imurt ttteir ecH^potlinacien 


was useless even to attempt to breetl 
another individual with the same temper- 
ament and physical characteristics. Fi- 
nally, the old mongrel died, and his kind 
was lost forever. Even with so-called 
pure-bred strains of animals, no two in- 
dividuals are exactly alike, and we must 
take our chances on transmitting the 
desirable traits of individuals to their 
offspring. But with many plants it is 
different, for, in addition to reproduction 
by seed, the practice of asexual, or 
vegetative, propagation makes it possible 
to perpetuate indefinitely the desirable 
individuals of most woody and many 
herbaceous species. Fruits and nuts prop- 
agated by grafting, potatoes grown from 
tubers, flowers increased from bulbs, and 
countless other ornamental plants grown 
from stem cuttings are examples of 
plants increased by vegetative 
means. 


I F I could have amputated my 
old mongrel’s leg and from it 
grown another dog identical with 
the first, except for minor varia- 
tions due to differences in en- 
vironment, my act would have 
been comparable with these 
vegetative propagation methods. 
No sexual process is involved; 
so, regardless of what kind of a 
mongrel a plant may be, it can 
be increased year after year witb 
no perceptible hereditary change 
with the exception of relatively 
rare bud sports or mutations. 
The winesap apple, for example, 
originated as an off-type tree 
grown from seed (a seedling, in 
the terms of the breeder) over 
two centuries ago. Like my |non- 
grel dog, this seedling was su- 
perior to other meml^rs of its 
species, and before it died some- 
one grafted its buds on other 
apple root stocks. Thus each tree 
in the vast winesap orchards to- 
day is a vegetative descendant of 
the original. In fact, genetically 
speaking, each tree is a part of 
that first winesap seedlii^. 

A Seed, like an embryniile 
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kYinty k the re»u^h of die union of sperm 
and egg c^Ui« When the winesap apple 
is asexitally reproduced, hereditary va- 
riation is no more likely to occur than at 
any other period in the growth of the 
plant, hut if one plants seed of this same 
appfe a wide variation in the seedlings 
wiU result. This variation is due not only 
to the possibility of the seed having as 
the mide parent a variety other than 
winesap, but chie6y to the segregation 
or sorting out of the genes that control 
heredity. These tiny entities, present in 
every cell, account for both the like- 
nesses and differences of parents and off- 
spring. With plants, as 
with animals, one has to 
expect bad as well as 
go^ combinations of 
genes. 

The story is told of a 
beautiful English lady 
who was a bit over-op- 


are genetically pure, or homozygous in 
the terms of the breeder. As a rule, seed 
saved from individual plants will breed 
true for all inherited characteristics, and 
there will be no loss of vigor if new 
strains are started from individual plant 
selections. When a breeder is working 
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timistic on the matter of gene combina- 
tions. She addressed a letter to George 
Bernard Shaw as follows: “Dear Mr. 
Shaw: You are by far the most inlelleclu- 
al man in the entire empire and I am 
considered the most beautiful woman. 
Would it not be fine if we were married? 
Our children would have your intelli- 
gence and my beauty.” 

A few days later she received a curt 
reply signed G. B. S., ‘‘Madam: What a 
calamity it would be if they had your 
brains and my figure.” 

When plants are grown from seed, 
their reproduction is comparable with 
that in animals except for the fact that, 
with few exceptions, they may be self- 
fertilized. Most individual plants pos- 
sess both male and female sex organa 
which makes it possible to inbreed much 
more closely than in animals. In the case 
of many plants, self-fertilization is the 
rule rather than the exception, while 
withers arc naturally cross-pollinated. 

It is well to emphasize the fact that 
plants grown from seed are often di- 
vided into two groups. The first group in- 
cludes those that are naturally self-fer- 
tilized, such as beans, tomatoes, and 
wheal Because of continual selfing, gctt- 
eralion after generation, plants in this 
group are infared to the extent that they 




Steps in croM-poIlinating a tomato 
flower. Cluster is trimmed (1) to 
leave chosen flower. Its pollen sacs 
are removed (2)« Then pollen is 
secured from a male parent (3) 
and used to pollinate the chosen fe- 
male (4); after which it is labeled 
and covered (5) with glassine bag 

with these naturally selfed plants, he 
does not have to isolate a variety being 
grown for seed piirpf)se8 from others of 
the same species. Furthermore, individu- 
al plant selections do not have to be bag- 
ged or caged an neither wind nor insects 
will carry the pollen to any appreciable 
extent. 

The second group includes those 
plants that are naturally cross-pollinated. 
Corn is a fine example, as its pollen is 
blown about by the slightest movement 
of air. When working with these natural- 
ly crossed plants, the breeder must con- 
trol pollination by some form of isola- 
tion either of the entire plant or individu- 
al flowers. When he self-pollinates to 


secure a uniform inbred 
strain, vigor is often lost just 
us when brother and sister 
matings are made with dogs 
or farm animals. Lost vigor 
then has to be regained by 
crossing back with other in- 
bred lines which are similar 
to the first with respect to those desirable 
characteristics the breeder wishes to have 
in his new variety. Due to their habit of 
cross- pollination, it is difficult to main- 
tain absolutely pure strains of plants 
in this second group. There is usually 
‘-ome hereditary variation from plant 
to plant; therefore improvements can 
often made merely by seleclicm of 
individuals possessing the most desir- 
able characteristics. Because of their 
great uniformity, selection alone is not 
as valuable a technique with varieties 
that are normally self-fertilized. 

P LANT breeding is not unlike natural 
evolutj<m. As expounded by Charles 
Darwin, there is a constant struggle for 
existciuc among all forms of life. Most 
individuals “can't take it,” and only the 
finest survive. This natural selection of 
the fittest has been called the guiding 
factor in evolution. When breeding 
plants, man largely eliminates the strug- 
gle for existence by proper cultural 
practices; however, natural selection re- 
mains as a guiding factor and is ex- 
tended by man's s<’le(‘lion of individuals 
and types that fit his needs. All in all, 
the plant has as tough a time surviving 
in the hands of the breeder as in nature, 
for we an* ruthless when discarding in- 
dividuals and lines. The difficult part of 
breeding plants is not in securing new 
and different things but in choosing the 
best and eliminating the mediocre and 
inferior. From a few crosses anyone can 
<>btain variation in succeeding genera- 
tions, but which of the variants are de- 
sirable? Which individuals should be 
saved and which discarded? 

Selection of individuals is the basis 
of all plant-breeding wtirk. Hybrid- 
ization is but a means of increasing va- 
riation, a method of producing new com- 
binations of characters. Hybridization 
must be followed by selection to be of 
any value. Progeny tests must be grown 
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A corn test plot where very im- 
portant variety-testing is conducted 


from plant selections of the seed-repro- 
duced species in order to determine 
whether or not they will breed true. The 
establishment of true-breeding lines is 
far from the final step, as they must be 
thoroughly tested in order to determine 
their worth. For example, a tomato 
breeder may save seed from 100 plants 
that appear outstanding in a hybrid 
population. The following year 100 rows 
are grown, each from a different plant se- 
lection. Perhaps 20 of these lines appear 
to be breeding true; that is, each plant 
in the row seems to possess the same 
hereditable characteristics. Eight of 
these twenty lines appear outstanding 
on the basis of general appearance, so 
the other twelve are discarded. A breed- 
er cannot introduce eight new varieties 
to tomato growers all at the same time. 
Perhaps the differences between them 
are very slight. Which will he save as 
the progenitor of a new desirable tomato 
variety? Answering such questions is 
one of the most difficult tasks of the 
breeder. Promising new strains must 
undergo rigorous tests for many things 
such as yield, quality, and resistance to 
disease before their value can be es- 
tablished. They must be compared in 
great detail with existing varieties in 
order to determine whether they would 
really make a worth-while addition to an 
already lengthy list. 

HEIN testing plants for resistance 
to diseases, breeders have the aid 
of plant pathologists who have learned 
how to produce artificial epidemics. 
Thus the plants are subjected to natural 
selection of the most rigorous sort. Nat- 
ural selection is a valuable aid to the 
breeder in developing varieties resistant 
to winter injury and drought,' but again 
he sometimes out-does nature by expos- 
ing plants to artificial cold and drying 
winds to determine their true reactions. 


In nature, plants did not evolve from 
lower to higher forme because of the 
factors of natural hybridization and se- 
lection alone. The genes controlling the 
development of distinct new hereditary 
characteristics did not exist at the bot- 
tom of the evolutionary ladder. They 
were formed by sudden changes called 
mutations from one kind of gene to an- 
other. Thus, step by step, new plants 
arose by successive mutations, or sports, 
as they are often called. It is the con- 
tinual occurrence of such mutations that 
makes it possible for breeders to create 
plant varieties possessing characteristics 
entirely unknown before. The new char- 
acters made possible by mutations are 
by no means all desirable. For every mu- 
tation that results in a valuable new 



Insects cannot further pollinate 
this hand-pollinated squash blossom 


variety there are hundreds 
that cause a step down the 
evolutionary ladder, a rever- 
sion toward an ancestral 
type. Still others produce 
freaks or weaklings of no 
value other than scientific in- 
terest. 

So-called “running-out” of 
varieties may be due to dis- 
ease in many plants such as 
those propagated by cuttings, 
bulbs, and other vegetative 
means. In such cases, a sys- 
temic disease is carried from 
plant to plant in the vegeta- 
tive part used for propaga- 
tion. In seed-grown plants, 
running-out is usually due 
to a change in heredity 
rather than to disease. It may 
be brought about as the 
result of mechanical mix- 
tures of seed, natural cross- 
ing with other varieties, or 
mutations to undesirable 
forms. These are the three 


things seedsmen have to fight ooUt 
tinually. The off-type plants or rogues 
due to mechanical mixtures may be re- 
duced or eliminated by care in harvasl- 
ing, storing, and planting. Rogues due to 
natural crossing may be prevented by 
isolating crops being grown for 8ee4^ but 
rogues due to undesirable mutations can 
be reduced to a minimum only by the 
constant selection of desirable plants as 
a starting point for future seed crops. 

D uring the course of a conversation 
with an English literature professor 
not long ago the subject turned to the 
plight of the southern tenant farmer 
and the legislation designed to aid him. 
“Why don’t these farmers get some 
mares and raise their own mules rather 
than buy them from out of the state?” 
the professor inquired. “I should think 
they could save a considerable sum that 
way.” I explained that horses do not 
thrive in the lower South due chiefly to 
climatic factors, and that they require 
more care and attention than the aver- 
age tenant farmer would give fhera. “But 
I am talking about mules, not horses,” 
the professor protested. “Why don’t they 
get mule mares and raise mules from 
them?” I concluded that Shakespeare 
and Chaucer had sadly neglected the 
biology of the mule and hurried the con- 
versation along to another subject. 

Like the first generation cross between 
the jack and the mare, which result*^ 
in the sturdy and vigorous mule, many 
plants resulting from crosses between 
two individualvS of unlike heritage are 
notable for their hybrid vigor. Some, 
like the mule, are sterile and, therefore, 
of no value in themselves unless they can 
be propagated by asexual means. Many 
vegetalively propagated plants owe their 



Self -^pollifiatliig cabbage plant by hand. After* 
wards a large hcNKl will cover and protect it 




^ flowet breeding '*work-ihop” that covers acres and in which flowers may grow under natural conditions of soil 
and weather. The many scattered cages enclose individual nasturtium plants which have been saved for breeding purposes 


existence as worth-while varieties to the 
fact that they possess outstanding hybrid 
vigor which can be carried on indefinite- 
ly- 

With seed-grown plants, hybrid vigor 
can be of commercial importance only 
when it is practical to make crosses on 
a large scale. This has been done in a 
minor way with such plants as the to- 
mato and eggplant, both of which yield a 
relatively large number of seeds for each 
hand-pollination, but corn is the out- 
standing example of the utilization of 
first-generation crosses as commercial 
seed. G>rn is very easily cross-pollinated 
on a large scale merely by the alternate 
planting of varieties which have been 
found to make good parents; that is, 
varieties which, when crossed, will pro- 
duce a first generation that possesses con- 
siderable hybrid vigor as well as other 
desirable characteristics. The tassels are 
removed from all plants of the strain 
being used as the mother puront so there 
will be no self-pollination and all seed 
produced on these de-tasseled plants 
must he from cross-pollinations. This is 
tlic ieed that is sold so widely today as 
hyii^id corn. In addition to possessing 
exceptional vigor, hybrid com is noted 
fnr ^ great uniformity. The parents 
uied io producing such com are usually 
inbred lines which have been found to 
.transmit especially desirable characters 
fmd remarkable vigor to their offspring. 


M odern pUnt-breeding work gs 
omidneted by the state and federal 
stations is not a “lone-wolf* 
af klr, l^eti with dWeraified technical and 
; ecien^fe specialties often oo-operata on 


tine breeding problem. The improved 
variety which results cannot be called 
the production of one man, sometimes 
not even of one institution. For exam- 
ple, let us look at Thatcher wheat, a new 
variety from the Minnesota Agricultural 
Experiment Station which combines ex- 
cellent milling and baking quality with 
high yield and remarkable resistance to 
the dreaded hlack-stem-rust disease. 
Thatcher is truly a monument to scien- 
tific co-operation. It is the product of 
years of cumulative effort on the part of 
specialists in the field of breeding, in 
plant pathology, and in cereal chemistry 
to produce a highly rust-resistant variety, 
the grain of which would make flour to 
suit the most exacting baker and the 
most fastidious housewife. The breeders 
did the hybridizing and selecting neces- 
sary to the production of a new variety, 
hut working alone they could never have 
accomplished the results that have been 
realized. Milling and baking specialists 
made thousands of tests of grain from 
different strains the breeders had select- 
ed. From these small samples they 
ground flour and made loaves of bread so 
the breeder could he informed which of 
his selections would meet the millers* and 
bakers* requirements. The plant pathol- 
ogist had to develop a method of creating 
an artificial epidemic of the rust disease 
in the breeding plots so the selections 
could be tested for resistance each year 
and not have to wait for a natural epi- 
demic to come along. A grain variety 
must yield well or farmers will not grow 
it even if it does resist the rust which 
so often ruins their crop. Thousands of 
selections had to be .tested for yield in 
various parts of the spring wheat belt. 
Dozens of wheat specialists co-operated 
in this routine testing. Samples of grain 


from small areas were weighed and 
yields in bushels per acre calculated 
from these figures. The particular cross 
which resulted in Thatcher was made in 
1921, hut the history of this variety goes 
back much further than that. Each of the 
parents of the Thatcher cross were hy- 
brids themselves, one made between the 
varieties Marquis and Immulo, a durum 
wheat, in 1915, and the other between 
Kanred and Marquis in 1918. But the 
breeding of Thatcher really had its be- 
ginning long before these crosses were 
made. Back in 1907, following a great 
rust epidemic which swept over the 
spring wheat belt, the Miniuisota Agri- 
cultural Experiment Station and the 
United States Department of Agriculture 
began a search for a wheat like Thatcher. 
Thus Thatcher is the result of 30 years 
of uninterrupted effort. 

E ven after the state and federal ex- 
perimenters had passed final judg- 
ment on this new variety, and after mill- 
ers in Minneapolis had said, ‘Tt*s O.K,” 
on the basis of car-lot grindings of flour, 
the job was not finished. The task of the 
agricultural extension people, the farm 
organizations, and the farm magazines 
had only begun. They had to tell the 
grower about Thatcher, tell him what it 
would not do in certain localities. It was 
their job to put Thatcher across to the 
farmer. It was up to the seedsmen to 
grow and distribute this new variety in 
the same pure form in which it was first 
released by the experimenters. Indeed, 
the successful plant breeder today must 
first of all be a good co-operator. 

ThU if thf ifcond of two articlet by Mr. Btr- 
root. Roadsri intfrotttd in tome of tbo sctuol 
rofuitt of pUnt brtodort' work arc referred to 
hU former article ‘*8treemlined Plants** in our 
March leeue.— -The Editor, 
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1 Fibrous glass, not new but now available for numer- 
ous applications through American ingenuity directed 
toward perfection of production, is made from **glassies**, 
slelii^t of schoolboys. Marbles are of convenient size and 
shape for feeding to melting tanks in both of the speed 
processes dcscrib^ here for making practical glass fiber 




O left cenier: Glass 
* marbles are fed 
automatically to melt- 
ing tanks. In the **cofi- 
tinuous filament** 
method of producing 
textile glass, the molt- 
en marbles fiow downward from 
the tank through 102 holes in 
the pot. Thus a filament of ^ass 
emerges from each hole, to be 
grasped by the operator and at- 
tached as a bundle to a rapidly 
revolving steel drum or spool 


3 The combined filaments of 
glass, each only M02 of an 
inch in diameter, are spooled 
(right) at a rate of a mile a min- 
ute. A ten-mile length of fila- 
ment is assembled on each spool. 
A %-oonce glass marble can be 
drawn in filament form to a 
length of exactly 159.375 yards 


4 In the '^staple fiber** method 
of production, the melted 
marbles are blown by live steam 
under high pressure. The fila- 
ments, averaging 15 inches in 
length, pass through a gas flame 
deft) to dry out moistnre caused 
by the steam, and to a conveyor 



Cf As the dried fibers are blown to the 
^ conveyor, they are picked and 
drawn in a cobw^by mass over a series 
of forming wheeb (hdow) ediich buneb 
the fibers into a loose strand known in 
the textile worid as **sliver** (pronounced 
**sly-ver**). The photographs were taken 
while the machinery was in motion 
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|C £m«rgiiig from the forming wheels, the strand of sliver is wound 
^ up rapidly on spools. From this point on through the processing 
of fiber glass, most of the equipment used is identical with that em- 
ployed in the processing of other textile fibers such as silk and cotton 
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^ Whether continuous filament or staple fiber, the textile 
^ glass is now transferred to twisting equipment. Here two 
102-filament strands are combined to form a single thread. Four 
strands so twisted are about the size of No. 50 cotton thread 







O One end of a broad 
^ loom on which glass 
textiles are woven is shown 
at the left. The roll of 
glass thread seen at the 
bottom of the photo- 
graph is wound to the 
desired size from spools 
such as are shown in il- 
lustration 7 (above, right) 


Q Right: An over-all 
^ view of the broad 
loom. Glass thread from 
roll, right, passes toward 
left through shuttles and 
reeds. The fabricated 
cloth is on the roll at ex- 
treme lower left of picture 











1 ^ From marbles to cloth is a story of applied science open- 
ing a whole new field for an old-new product. The sof^ 
satiny, pure-glass fabric shown below illustrates the possibili- 
ties. Present applications, however, are largely indimrial rather 
than doniesCic{ glass clothes, for example, are still in the future 


1 I Below: Sewing gloss cloth with glass thread, making, for the first floM: 

in history, a completely inorganic fabric. Fiber glass, made 
Owens-Illinois Glass Company and licensees, is fire, vermin and nsoisCIliirt 
proof, is finding wide use in industry for electrical and thermal ittsiilatia% 
in textile and unspun fibrous forms. Its light weight is an added advanuupk 
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AtulffMMt fuui ^M4Mtii«yfr of 
CilifontM ITb^Ii^ of ^ X^liotticle 
and tiM ficit to mMMtre Its wtigibt; 
«l«o tlu» Harvard automatk comnic- 
ray camara which photographt the 
tracki of iocominig rays^ Ittdudtng 
an occasional cosmic X«paiticle. 
Metal ring is part of a big magnet 

trying to find out at what average rate 
such a particle loses its energy. They 
have attacked the problem with high- 
powered mathematics to figure out whal 
it should do in theory; and they have 
studied it in the laboratory to discover 
what it actually does do. 

Around 1934, Bethe and Heitler, two 
of the great theorists of contemporary 
atomic physics, arrived at a solution 
which made both the experimenlers and 


And Now the X-I\rticle 


Newest Applieant for MeiiilierHliip in the Atoiiiie 
Family May Really be New or Merely an Old Friend 
in Disguise . . . Every Day Brings New Data in this 
Must Intriguing Puzzle of Current Atomic Physics 

By JEAN HARRINGTON 

Wellesley College 


T he latest addition to the atomic- 
family has been a somewhat unwel- 
come one. Like the sixth child in a 
household which has barely managed to 
struggle along with five, the new particle 
has forced many readjustments upon the 
physicists, who have been hard put to 
find a place for it, to know what to do 
with it, or even to give it a name. 

Discoverers of this foundling of un- 
known origin were Carl David Anderson 
and Seth H. Neddermeyer of the Cali- 
fornia Institute of Technology. When 
Dr. Anderson tracked down the positron 
in 1932 and thereby won the Nobel Prize, 
he was looking for the tangible trace of 
a particle which had already been theo- 
retically predicted. Not so with this lat- 
est interloper. It simply thrust itself into 
the field as the only possible solution to 
an otherwise baffling phenomenon. 

The original clues came from experi- 
ments with cosmic rays, suggesting that 
the X-particlc was in some way asso- 
ciated with those mysterious electric 
charges which stream in upon the earth 
from the depths of outermost space. 
When Anderson and Neddermeyer read 
a paper on cosmic radiation at the In- 
ternational Conference on Physics at 


London in 1934, they hinted, ever so 
slightly, that certain peculiar quirks 
in their data might need a new and 
startling explanation. But it was not un- 
til May, 1938, that, hacked up by addi- 
tional experiments, they came out flatly 
for a new particle. 

In the meantime, Professors J, C. 
Street and E. C. Stevenson of Harvard 
had arrive<i independently at the same 
answer to the same problem; and their 
corroboration, appearing only two weeks 
after the Anderson-Neddermeyer pro- 
nouncement, launched the X-particle as 
the newest and most intriguing puzzle 
in atomic physics. 

J UST as a commuter uses up energy in 
shoving his way through a subway 
crush, so does a cosmic ray particle in 
traversing the crowded atoms and mole- 
cules of any substance. In the atmos- 
phere, for instance, the particle collides 
with a molecule of hydrogen here, 
glances o0 and bumps an oxygen mole- 
cule there, losing energy at each en- 
cemnter, playing havoc with whatever it 
hits, and perhaps even breaking itself up 
in •a final head-on collision. 

For a long time scientists have been 


the arm-chair physicists happy. It’s all 
very simple, they said. The rate at which 
a parlicL is losing its energy at any 
moment is, in fact, directly proportional 
to the total energy it has at that moment. 
Paradoxical as it sounds, it only means 
that if two particles start out with the 
same energy, they lose it at the same 
rate — that is, the same loss per centi- 
meter of their paths through a substance. 
But if one particle is more energetic 
tlian the other, then its rate of loss is 
greater to begin with, though decreas- 
ing as the total energy decreases. 

Anderson, Neddermeyer, Street, and 
Stevenson were among those who tried 
to’ test out this theory in the laboratory. 
Their procedure was to set up a cosmic 
ray “telescope” — an arrangement of 
counters and lead shields allowing only 
those rays with a given minimum energy 
and direction to pass through. At the 
far end of the telescope is a Wilson 
cloud chamber, that famous device 
which makes it possible to photograph 
the track of a charged particle as it 
whizzes through a gas. 

The next step in the experiment was 
to place the cloud chamber between the 
poles of a strong electro-magnet. Under 
its influence, the electric charges are 
swerved from their straight line flight, 
and their tracks show up on the film as 
slender curves. Through the center of 
the chamber runs a known thickness of 
metal. This shield completely stops some 
of the tiny projectiles and slows up the 
rest. By comparing its curved track on 
both sides of the shield, the experi- 
menters can tell how much energy a 
particle has lost in colliding with the 
atoms of metal. 

The two California physicists and the 
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f UMi^ impkSt Two facu tiamt$e 
dieir iresaareh : firsts that one gl^oiip 
ot mrtXcipB 6ta into the curves o£ the 
Betne*^Heitkr theory of energy loss with 
comforting snugness; second, that an« 
other group has a definitely lower rate 
of loss than the law allows, and is con- 
sequently far more penetrating. Such 
particles zip through depths of atmos- 
phere or shields of lead impassable to 
the others. A further distinction between 
the two groups is also apparent. The 
law-abiding category consists almost en- 
tirely of “shower particles,’” while the 
others occur singly, rarely even produc- 
ing showers. 

There were similarities, however, as 
well as differences. All the particles were 
obviously electrically charged, like elec- 
trons or protons. Their tracks were there 
lo prove it, for the uncharged neutron 
or photon leaves no such visible trace of 
its passage through a cloud chamber. 
Then again, all the tracks were of com- 
parable width and length, 

F rom previous studies, the shower 
particles were known to he positive 
and negative electrons. It seemed logical 
to suppose that the more penetrating 
group also consisted of electrons, or at 
least closely related particles, since their 
narrow tracks were so much alike. Had 
they been protons or other more massive 
or more highly charged ions, they would 
have cut a broader swath through the 
cloud chamber. Moreover, protons would 
need tremendous energies to produce the 
six or seven centimeter tracks observed 
for the X-particles. Yet the curvatures 
measured indicated a much lower energy 





The trail of a cosmic ray X-partide, photographed by G»rson and Brode at 
the University of California. By measuring the curvature of the track and by 
counting under a microscope the number of ions per centimeter, they figured 
that the particle must weigh at least 185 timea as much as a normal; el^roti 


The trail of a normal cosmic ray electron, photographed by Corson and Brode 
under exactly the same conditions as the one above. Note how much less dense- 
ly ionized the track is, compared with that left by the heavier particle 


menters were sure that their new, swift 
particle bore the same unit plus or 
minus charge. That left them only the 
mass to vary. What if the X-parlicle were 
simply a “heavy electron”, its weight in- 
termediate between that of the normal 
electron and the proton which is roughly 
1850 times as heavy? 

There was one logical way lo test such 
an hypothesis, and that was to weigh the 
X*particle. Street and Stevenson, its co- 
discoverers, were the first to think up 
and carry out that delicate experiment. 
If the particle were really heavier, they 
argued, it should leave a more den&e 
track than a normal electron of the same 
energy — not so much denser that it 
could he detected at first glance, hut 


unknown, m, the mass of the X-particle. 

Out of some thousand photographs, 
they found only two tracks of unusual 
ionization. One was the easily identi- 
fiable trail of a proton. Subjected to the 
above calculations, the other particle 
proved to weigh about 130 times as 
much as an ordinary electron at rest. 

In the meantime, other physicists have 
been at work trying to “weigh” other 
X-particles. Notable among them are 
Dale R. Corson and Robert B. Brode of 
the University of California, and A. J. 
Ruhlig and H. R. Crane of the Univer- 
sity of Michigan. The latter two pho- 
tographed a densely ionized cosmic ray 
track, made by a particle which they 
figured weighed some 120 times as much 


range. And again, like electrons and en(»ugh so that it might, with care, he as the electron. At the date of writing, 

unlike protons or any other known par- measured. Corson and Brode had obtained and 

tide, the new group had both positively The tracks themselves consist of ions, measured two more significant tracks, 

and negatively charged components. atoms which have had an electron or two The masses disclosed for these were, by 

Here, then, was the problem: Given knocked from their outer structure by a Street and Stevenson’s method of cal- 

two apparently similar particles, why particle shooting through the cloud culalion, 185 and 200 times normal, 

should one behave in a normal, orderly chamber. The usual procedure in photo- They believe, however, that the values 

fashion, while the other shatters theories graphing such cosmic ray trails is to should he even higher, based on a dif- 
right and left? Why should one travel gear the camera shutter to click almost ferent relation between ionization and 

through space in single splendor, the simultaneously with the passage of the velocity from that used by Street and 

other in the company of showers? If particle, so that the lines are clcar-cut Stevenson. Dr. Corson and Professor 

both are really electrons, as they seem, and sharp. Street and Stevenson timed Brode are carrying out further experi- 

why should one be far more penetrating theirs lo take the picture a second or ments to clear up their disagreement on 

than its twin? From what source does so after the traversal. In the interval this technicality. But whatever the re- 


it derive its extra liveliness, and what 
special, innate quality distinguishes it 
from its more sluggish brother? 

In the quantum theory, charge and 
mass are the only two parameters which 
characterize the electron. The experi- 


'A cosmic rty “shower** is s burst of from two 
to hundreds of f»erticles. chiefly positive end 
**f|ative electrons, Somstimes thsy are all ax- 
ploded simultaneously from the same nucleus 
by the violent impact of a cosmic ray projactilt. 
But mere commonly the ahowers are cumula> 
ttve, building up in steps from a single impact. 
In this Gtae, an Incoming electron interacts 
y^th a nncleua in its path to product a photon 
(particle of radiant energy). The photon in- 
Wictf with another nucleus to produce a posi- 
tive end m^^ative electron pair. The peir goes 
rediatf new photons, the photons proouce 
JJJi P^re.' eM to on until ill the original 

energy is aitil^gted. 


the tracks spread and diffuse a little, so 
that one can see and count the ions 
individually.* 

The mass can he figured out from a 
complex, relativistic form of the simple 
and familiar equation, E=y 2 mv*. E, the 
energy, can he calculated from llie cur- 
vature of the track or the length of its 
range. The number of ions per centi- 
meter of track gives the clue to the vel- 
ocity, v. Having computed these two 
quantities, Street ^nd Stevenson pro- 
ceded to solve the equation for its only 

^Strictly speaking, it ts tht condtnsation of 
moisture on the ions, forming tiny fog droplets, 
which makes it possible to photograph and 
count them. 


suits, they will not dispose of the X- 
particle dilemma. 

O UT in St. Louis, Dr. George E. M. 

Jauncey, an able Washington Uni- 
versity physicist, had an attractive idea. 
If cosmic rays contain what appear to 
he heavy electrons, perhaps some of the 
fast electrons shooting out from ra- 
dium — the so-called beta rays — might 
also be heavier than normal. If so, tliat 
was a possible answer to the “beta ray 
paradox” which has long annoyed every- 
one connected with the study of radio- 
activity. 

The paradox is briefly this. When a 
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radi^clive atom spontaneously throws 
off radiation^ it disintegrates into another 
variely of atom. There is a perfectly 
d^nite difference of intrinsic energy 
between the two kinds and, according to 
the conservation law, the radiation emit- 
ted should carry off exactly that energy 
difference. But in cases of beta ray dis* 
iritegration, this is not always true. 

Assuming that all the electrons taking 
part in any given transformation have 
the same mass, then they should also 
start out with the same velocity. Instead, 
they vary through a whole spectrum of 
speeds less than that required. To ac- 
count for the missing energy, the “neu- 
trino” was invented. This tiny particle 
was supposed to be electrically neutral, 
and to have just enough mass to make 
up for what its electron partner lacked 
in speed. Unfortunately, no one was ever 
able to discover the neutrino experi- 
mentally or prove that it actually ex- 
isted. 

But let us return to St. Louis and Dr. 
Jauncey. Last fall, he became entranced 
with the idea that the neutrino might 
not be a separate particle at all. Sup- 
pose its weight were incorporated, so 
to speak, in the body of a heavy elec- 
tron. If he could thus neatly dispose of 
the dubious neutrino and identify the 
puzzling X-particle by the same ma- 
neuver, that would indeed be a coup 
d’etat. 

T he experiment he devised to prove 
his point used radium £ as a source 
of beta rays. These electrons he filtered 
through a velocity selector — a tube with 
electric and magnetic fields crossed at 
right angles, allowing only particles of 
a certain speed to pass on through into a 
magnetic field alone — and thence to a 
photographic plate. Electrons with the 
same velocity and mass should all ex- 
perience the same pull in the magnetic 
field, and all land on the same place on 
the plate. But electrons with the same 
speed and greater mass should deviate 
less in the field and leave their mark 
on a different part of the plate. 

When Dr. Jauncey developed his films, 
he found, as he hoped, that the electrons 
had not all landed on the same spot. 
Indeed, they had scattered themselves 
in such a way as to indicate that some 
weighed as much as two and a half times 
normal. 

The reactions to Jauncey’s theory and 
experiment have been warmly critical, 
and the pages of the august Physical 
Review have for months been the scene 
of much polite wrangling over the X- 
particle. C. T. Zahn and A. H. Specs at 
the University of Michigan immediately 
pointed out that they had entertained 
the same notion before Jauncey did, had 
tested it with extensive experiments re- 
measuring the ratio of charge to mass 
for beta rays, and had found no signifi* 
cant variation from the classic value. 
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Jauficey retaliated by saying ffiai^ bi 
their experiment, their apparatus would 
automatically exclude “heavy electrons”, 
leaving only ordinaries to be measured. 
Zahn and Spees retorted that Jauncey 
had misinterpreted hb own data, and 
that the extra lines on hb film were in 
all probability caused by leakage and 
scattering of electrons of other speeds 
in his velocity selector. Dr. Arthur Hol- 
ley Compton of the University of Chi- 
cago, Nobel Prizeman and an outstand- 
ing cosmic ray authority, looked at first 
with sympathy on Jauncey’s experi- 



Nobel Prizeman, partide finder 

ment and his interpretation of it, then 
changed his mind and offered an alterna- 
tive explanation in agreement with 
Zahn and Spees. 

Another blast came from the south, 
where Arthur Ruark and Creighton C. 
Jones had been doing conservation of 
energy experiments at the University 
of North Carolina. They remeasured 15 
excellent tracks showing collisions be- 
tween beta rays and electrons, photo- 
graphed by Champion at Cambridge 
University in 1932. Fourteen gave per- 
fectly clear-cut evidence that the beta 
particles were normal electrons. The 
fifteenth, while apparently not conform- 
ing to the conservation law, was prob- 
ably a different kind of collision, and 
in any case could not be explained on 
the hypothesis that the beta particle in 
question was extra heavy. 

At the University of Michigan, H. R. 
Crane sounded still another note of dis- 
cord. He reported negative results on 
an experiment trying to prove that some 
beta rays were more penetrating than 
others, as they should be were they 
analogous to the penetrating X-particles 
in cosmic rays^ 

Though somewhat dizzied by all these 
attacks and counter-attacks, the layman 
can nevertheless accept the X-particle as 
a physical reality and as a component 
of cosmic radiation. On the questipn of 
vdiether or not it b n unliFersillly oc- 
curring heavy electron, lie bad best keep 


en open mtiid, at lekst for the pteaeni* 
What about the origin of the 1C* 
particle? Dr. Jauncey believes that ilj 
acquires its extra wei^t by coRbtoli 
with a photon, absorbing at ijie Impact 
part or all of its radiant energy in the 
form of mass. He computed that the 
particle weighed by Dr. Street, for in- 
stance, must have absorbed a photon 
representing an energy of 4,000,000,000 
electron volts to account for its avoirdu- 
pois. Dr. Neddermeyer suggests that, 
since positive and negative X-paiticles 
occur in approximately equal numbers, 
they are perhaps created in pairs like 
ordinary electron secondaries exploded 
from a nucleus after a violent collision. 
But these are only guesses, and, at this 
early stage of the game, one guess is aa 
good as another. 


N O more is known about the fate of 
the X-particle than about its origin. 
The logical continuation of Juilncey’s 
theory would demand that the extra 
mass absorbed from a photon be re- 
leased eventually in the same form of 
radiation. On the other hand. Dr. Street 
has found that a heavy particle whose 
original energy lies somewhere in the 
billion volt range will retain its great 
penetrating power for a while, losing its 
momentum gradually and regularly un- 
til it reaches a critical value at about 
400,000,000 volts or less. After that, a 
chance encounter with another particle 
may set off an explosion that blows 
them both to bits. When and why this 
happens, and what the final cataclysm 
is like. Dr. Street does not know yet. 

It is also too soon for anyone to know 
whether or not the X-particle’s mass is 
always the same. The values obtoined 
have varied all the way from Jauncey’s 
2.4 to Corson’s 200, The measurements 


made by counting ions at least give re- 
sults of the same order of magnitude, 
but, as Neddermeyer points out, it would 
be all but impossible to detect a particle 
only slightly heavier than the electron 
by this method. 

Jauncey, of course, believes that the 
mass is variable to any extent, a neces- 
sary adjunct to his anti-neutrino theory. 
Others have suggested that the quan- 
tum theory may apply, and the mass 
may vary only by units. 

Every month, every week, every day 
brings further data to bear on the prob- 
lem of the X-particle — what it is, bow 
much it weighs, where it comes from, 
where it goes. If Jauncey is right, if It 
is really only an electron in disguise, 
then revolution is imminent in atomic 
physics, spectroscopy, quantum me- 
chanics, and all the related fields whme 




electron ha« been a baeic tenet. U Itam- 
cey is wMng, one can etUl «3tpe,t rafiy 
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Site of Shasta Dam, at left; and, above, the plan, 
with dimensions. Note the luxuriant vegetation 


Will Be World’s Second Highest ... Primary Func- 
tion — ^to Conserve and Regulate Water Resources 
<»f Sacramento River Valley . . . 560 Fet^t High 


R evised plans for Shasta Dam, 
key unit of the vast Central Valley 
project in California, will make it 
the second highest concrete dam in the 
world. 

The design approved by Bureau of 
Reclamation engineers calls fttr a 
straight-gravity concrete dam approxi- 
mately 560 feet high and 3100 feet long, 
to he erected across the canyon of the 
upper Sacramento River, 13 miles north 
of Redding, California. The dam will 
hack up the waters of three rivers — the 
Sacramento, Pit, and McCloud — a dis- 
tance of 35 miles to create a conserva- 
tion reservoir with a storage capacity of 

4,500,000 acre-feet. 

As originally planned by state en- 
gineers, Shasta Dam was to be about 
500 feet high, creating a reservoir of 
approximately 3,000, oSo acre-feet. On 
the basis of recent comprehensive stud- 
ies of the economic height, considering 
the water resources and the manifold re- 
quirements, Chief Engineer R, F, Wal- 
ter, of the Bureau of Reclamation, ap- 
proved a recommendation for a reser- 
voir of 4,500,000 acre-feet. 

This storage capacity at the selected 
site requires a dam with a crest eleva- 
tion $43 feet above the present lowest 
bedro^ determined by foundation ex- 
plorai^ Aftnr exeavalion for the 
aeeea4kt^ wall below bedrock, 


the dam will rise probably about 560 
feet above the lowest foundation. 

Shasta Dam’s only rivals in size will 
be mighty Boulder Dam on the Colorado 
River and Grand Coulee Dam under 
construction on the Columbia River, 
both under the jurisdiction of tlie Bureau 
of Reclamation. 

I N height, Shasta will be 8ect)nd to 
Boulder, which is 726.4 feet high. 
Grand Coulee will be 553 feet high. On 
the crest, Shasta will be more than twice 
as long as Boulder — 3100 feet compared 
with 1282 feet — but not as long as Grand 
Coulee’s 4200 feet. In mass, Shasta will 
require approximately 5,700,000 cubic 
yards of concrete, which is considerably 
more than the 4,360,000 cubic yards in 
Boulder Dam and power-house, but 
hardly comparable with the 11,250,000 
cubic yards now being placed in Grand 
Coulee Dam and power-houses, now 
under construction. 

Next to these three giants is the Cham- 
bon Dam in France, 450 feet high, fol- 
lowed by Hetch Hetchy Dam, a part of 
San Francisco’s water-supply system in 
the Sierra Nevadas, which recently was 
heightened to 427 feet, and Owyhee Dam 
in eastern Oregon, another Bureau of 
Redamation structure, which is 417 feet 
high. 

Walker R. Young, of Sacramento, the 


Bureau’s construction engineer for the 
Central Valley project, who also was the 
construction engineer on Boulder Dam, 
said Shasta Dam will require concrete 
enough to build a solid monument a city 
block square and slightly higher than 
New York’s Empire State Building. He 
said it would take a freight train more 
than 200 miles long to haul the cement 
to be used in mixing this concrete; and 
that Shasta Reservoir, when full, will 
hold water enough to cover the entire 
city of Chicago to a depth of 35 feet. 

Incidental to the primary functions of 
Shasta Dam will be the generation of 
about a billion and a half kilowatt-hours 
of electricity annually. The initial 
hydro-electric installation will be for 

280.000 kilowatts (375,000 horsepower) 
capacity, with provision for future en- 
largement to 350,000 kilowatts (470,- 
000 horsepower). 

Shasta Dam will be one of two large 
concrete dams on the Central Valley 
project. The other, Friant Dam on the 
upper San Joaquin River east of Fresno, 
California, will be 260 feet high and 
3330 fe€*t long, creating a reservoir of 

450.000 acre-feet. Shasta and Friant 
Reservoirs will be operated to conserve 
and regulate the principal water re- 
sources of the combined Sacramento and 
San Joaquin River valleys to serve a 
fertile agricultural empire partially 
threatened with reversion to desert by 
drought and salinity. More than a mil- 
lion acres in the Sacramento and San 
Joaquin basins face an acute water 
shortage which is expected to be re- 
lieved by the Central Valley project 
— The Reclamation Era. 

n 



Aluminum Can Be Plated 


Long ReHinted All Efforts Ut Plate it . . . Final 
Success . . . Process is Cheap, Fast, anil Practical 
. . . Will Greatly Expand Uses of Light Metal 

By RAYMOND F. YATES 


M uch like television, electroplat- 
ing aluminum by a practical, 
fast, and inexpensive method 
such as used for the modest metals, has 
been “just around the corner” for some 
30 years. During this time, chemists, 
near chemists, and tinkers, spurred on 
by the large financial rewards that have 
untjuestionably awaited a solution to the 
problem, have gone about their many 
and devious ways to discover a method 
that would be commercially practicable. 
Aluminum has been doggedly recalci- 
trant; for years it has successfully and 
(‘.ompletely resisted every effort of the 
inventors. 

Yei the industrial world has wailed 
hopefully, and not without good reason, 
for it has been known that 
the application of alumi- 
num in everyday use could 
he widened immensely 
and profitably if its chem- 
ically sensitive surface 
could be covered by a less 
chemically active metal 
such as nickel, copper, 
or chnmiium. Aluminum, 
like magnesium and the 
members of the alkaline 
group of metals, has a per- 
fectly gluttonous appetite 
for oxygen and this alone 
has been the bugaboo, 
for the oxygen forms a 
plating-resistant coating of 
aluminum oxide as fast 
as fresh surfaces are (ex- 
posed. Als<», this oxide, 
this thin skin of ra})idly formed AhOa, 
is anything but agreeable, especially in 
cases where articles must be handled. In 
such cases, the hands of the user soon 
become covered with a gray, greasy-like 
substance that suggests lead. This is 
true not only for virgin aluminum but 
also for its more “hardboiled” alloys. 
Moreover, other base alloys having even 
a small percentage of aluminum dem- 
onstrate a healthy and convincing re- 
sistance to electroplating. 

AT the present time, the world con- 
surnes about 375,000,000 pounds of 
aluminum annually. It is estimated that 
this figure could be greatly increased by 
a chemically resistant plating. Alu- 
minum, after all, is more abundant in 
tlie surface of the earth than iron. One 
of the things standing between it and a 
much-anticipated Aluminum Age is the 
persistent film of oxide less than a thou- 
sandth of an inch in thickness. Charles 


Hairs gift of cheap aluminum to hu- 
manity was great and good but its com- 
plete utilization has been blocked by a 
“dog in the manger” skin invisible to 
the naked eye. 

Nearly 20 years ago, an obscure chem- 
ist, William J. Travers, working in his 
small laboratory, vowed to break down 
this skin, to give aluminum a bright, 


lustrous coat that would place that metal 
higher in the esteem of the world. The 
dogged persistence of the man was in- 
spiring. Failure followed failure so rap- 
idly that a person with less perseverance 
would have cracked under the strain of 
disappointment. But not Travers. He 
had an Edisonian philosophy about the 
matter; he was one of those psycholog- 
ically strange fellows who thrive on^ 
failure. Indeed, each of his failures nar- 
rowed the possibilities and helped to 
isolate the final answer. He could plate 
aluminum early in the game, but the 
process was a painfully slow and costly 
one not reducible to commercial prac- 
tice. He aimed at forming a plating sis- 
terhood between aluminum and brass, 
copper, and the other easily plated met- 
als. Others had plated aluminum before 
him hut every process was a precarious 
wedding of metals always faced with 
the' likelihood of an easy divorce. 

Travers* efforts continued and were 


finally rt^warded when the United States 
Patent Office issued patent number 
1,971,761 wherein was recorded the cul- 
mination of 20 years of devotion to a 
single cause. At last aluminum could he 
admitted in volume into an ordinary 
plating establishment; and the electro- 
plater could use the methods that were 
employed in the normal course of plat- 
ing the common metals. 

One of the strange fea- 
tures of the process which 
is now beginning its com- 
mercial debut is that it 
is initiated by stimulating 
the very thing that it sets 
«mt to defeat — the forma- 
tion of what is known as 
an anodic oxide film. It so 
happens that oxidation of 
aluminum surfaces can be 
immensely accelerated by 
having the aluminum form 
the anode in an electro- 
lytic bath made up of one 
of a number of solutions 
that will yield oxygen. 
Preparation for this anodic 
process, which leaves the 
aluminum surface me- 
chanically hard and resistant, is made 
hy a brief immersion in a cleanser such 
as sodium cyanide. After rinsing in 
clean water, the freshly anodized alu- 
minuxn is placed in an alkaline hath for 
a second time but here mere cleaning is 
not the object; rather, the inventor has 
found that this second exposure to the 
alkaline solution modifies the anodic 
oxide film and prepares the surface for 
plating by the ordinary process. Once 
the aluminum emerges from this second 
bath in the alkaline solution and is 
dipped in clean water, it takes its place 
beside either brass or copper and, in- 
deed, goes through the same process of 
plating with the same time element, the 
same solutions. Usually it receives a base 
coating of nickel, like other metals, be- 
fore it is re-plated with its ultimate cov- 
ering of chromium, silver, copper, or 
zinc, as the case may be. 

In a sense, Travers really overshot his 
mark in plating alumhium. For some 



A large variety of common aluminum products may now be 
plated to stop corrosion, permit handling without smudging 
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mysterious reason still not understood 
hy chemists, the plated surface of alu- 
minum often shows more resistance to 
removal than do plated surfaces on other 
common metals. Corrosion tests with 
salt spray, as specified hy the United 
States Navy, yield amaziuf; results as 
regards time of exposure. Then, too, 
chromium-plated aluminum pieces have 
been shuttled between refrigiiration, at 
30 degrees below zero, ami hot spray 
cabinets for weeks on end without show- 
ing up any the worse for wear, although 
the uncoaled metal was known to heave 
and twist in the throes of contraction and 
expansion. Here an uncanny factor ap- 
pears to enter the calculations. The l)ond 
between the metals is obviously a new 
one. Therein may lie a new and impor- 
tant discovery in plating, once the ch<un- 
istry and physics of the matter are 
known. 

The field for the application of the 
Travers process is so wide as to Ik; almost 
unbelievable. Designing engineers may 
now, for the first time, proceed to em- 
ploy aluminum sheets and sand or dit* 
castings with the same abandon as they 
formerly employed in making use of 
castings of bronze, brass, or iron. Espe- 
cially interested will be tlie manufac- 
turers of articles wherein weight and eye; 
appeal have heretofore fought a hard-to- 
dccide battle to determine the prime fac- 
tor. Already a large camera manufac- 
turer has recognized the Travers process 
as offering a solution to a really light, 
strong, and atti active pocket-size article 
that will not make the carrier appear as 
though he has curvature of the spine. 
Many of the streamline trains that are 
now flashing over the countryside have 
their dining cars serviced with glistening 
trays of chromium-plated aluminum that 
no longer soil the hands of the waiter or 
leave streaks of gray on tin; spotless 
linen. 

M ilady also stands to benefit from 
easy-to-clean chromium-plated 
ware that needs only the damp cloth to 
restore fully its pristine luster. After 
thxee years of use over a gas flame, a 
tea kettle emerges from the experience 
as fresh, as clean, and as beautiful as its 
still-unsold counterparts in the stores. 

Already, the airplane manufacturers 
are turning to this new plated aluminum. 
After all, aluminum is the true “sky 
metal.” For a given tensile strength, it 
has minimum weight, costs less to carry 
aloft. It would also have been widely 
used in the cabin trim of cruisers in the 
past had it been able to retain its buffed 
luster. One large manufacturer of planes 
has already employed chromium-plated 
pistons in pneumatic brakes. In such 
service, the chromium surface is ideal; 
it shows a great resistance to wear and 
insures a tightly sealed cylinder. 

From the standpoint of weight, of 
course, the aluminum piston is the ideal 


for the gasoline motor. Cast iron pis- 
tons — six or eight to the motor — are 
great wasters of power in a reciprocating 
machine. Such pistons move with high 
speed within the cylinders and they 
must be arrested in their motion and 
reversed many times a minute. In such 
cases, tlie laws of momentum and in- 
ertia have been found to be brutally un- 
compromising. Being lighter by less 



Soldering to chromium plated on 
aluminum to show tenacity of bond 

than one lialf, the aluminum piston pro 
vides a greater output in power and 
gives greater acceleration. However, the; 
bare aluminum piston does not wear 
well and, after a few thousand miles of 
travel, brings about oil dilution and 
heavy carbonization. In a few cases, such 
pistons have been given an anodized sur- 
face and, while this process does in- 
crease the useful life of such articles, it 
does not supply the final answer. 

When the Travers process was first 
announced, automotive engineers em- 
ployed by several of the largest pro- 
ducers immediately interested them- 
selves in the prospects of a chromium- 
plated aluminum piston. At the present 
time, tests are being conducted along 
this line. First, these engineers sought 
to find whether or not the high heat and 
the factors of expansion and contraction 
would adversely affect the plating. Long 
experiments have shown that it does not. 
A recently issued report from the ex- 
perimental laboratory of one of the 



A plated aluminum kettle used for 
three years without injury to surface 


large automobile manufacturers has this 
to say about the tests that have been 
conducted in connection with Travers- 
plated pistons; 

“A set of pistons was sent to Mr. 
Travers and plated. These pistons wen* 
ground .006 of an inch undersize on the 
skirt, .004 to .006 of an inch undersize 
on the lands and .002 of an inch oversize 
on the ring groove width, 

“On pnrvious tests with chrome-plated 
aluminum piston*^, it was found that the 
chrome plate flaked off after a 25-hour 
run at 3800 revolutions per minute full 
load. The expected failure did not ma- 
terialize ami the pistons were sub- 
sequently given 25 hours full load tests 
at 3000, 2000, and 500 revolutions per 
minute. Pistons were inspected after 
each 25-hour lest and found to be in 
good condition. Cylinders numbered 3 
and 4 were then pre-ignited for 10 min- 
utes at 3000 revolutions per minute with 
no effect other than to improve the pol- 
ish on the pistons. 

“Piston clearance was checked with 
feelers when the pistons were installed 
and again at the conclusion of the 
above tests. Results given below are 
pounds pull on a .002 of an inch feeler. 


Piston 

Brfoie Test 

After Test 

1 

12 pounds 

11 pounds 

2 

15 pimnds 

10 pounds 

3 

20 pounds 

11 pounds 

4 

7 pounds 

2 pounds 

5 

If) pounds 

14 pounds 

() 

20 pounds 

14 pounds 

7 

16 pounds 

11 pounds 

8 

16 pounds 

12 pounds 


‘‘T^OR fuJther work, four of the plated 
A pistons were replaced by prodtic- 
tion pistons in order to serve as an in- 
dex of the severity of the scuffing tests. 
The first test consisted of 2V^ hours of 
full-load operation at 500 revolutions 
per minute with the choke closed as 
much as would still permit tlie engine 
to fire regularly. This gave excessive 
dilution and presumably greatly reduced 
the viscosity of the oil upon the cylinder 
walls. The engine was then used for 
several weeks in the cold room for car- 
bureter starting tests. As the pistons 
were still in good condition, the bleed 
holes in the connecting rods were 
plugged. The engine was returned to the 
cold room and subjected to 24 starts in 
accordance with the normal scuffing pro- 
cedure. It was later giv(*n a more severe 
test in which the engine was started 24 
times and operated at full load at 400 
revolutions per minute as soon as pos- 
sible. 

“At the conclusion of these tests, the 
aluminum pistons showed some scuf- 
fing, but the chrome-plated pistons ap- 
peared to be in perfect condition.” 

This one example of results gives the 
key to some of the future possibilities 
of electroplated aluminum. 



Out the Vets Begin 


Work of Modern Veterinarians Vital to Human 
Health . , . People “Catch” Many Serious Animal 
Diseases . . . Vets Study and Rigidly Control Them 

By EDITH M. STERN 


S OME years ago in Georgia, an in- 
spector of the Bureau of Animal 
Industry ordered a group of farmers 
to dip their cattle for ticks. Suspiciously, 
the Georgians watched him mix the dip- 
ping solution. Still more suspiciously 
they looked on while he drove the ani- 
mals through the vat. After the last cow 
had been dipped, so the story goes, one 
of the farmers wheeled alwut and shot 
the inspector. 

Millions of animals have been inspect- 
ed by government veterinarians since, 
and there have been plenty of other in- 
stances of opposition as bigoted and sen- 
sational. Dipping vats have been blown 
up by dynamite; guns have been used 
to force inspectors off the premises. In 
New York State, a die-hard old farmer 
took his cows, among the last that were 
to be tested for tuberculosis in that area, 
into the barn and killed them just be- 
fore the veterinarian arrived. 

These incidents, however, have never 
deterred the Bureau in the campaign it 
has waged since 1884 to make the ani- 
mal kingdom safe for our democracy. 

Though you may never have been 
nearer a farm than Broadway, this work 
directly affects ytmr life. It was one of 
the Bureau’s employes, Theobald Smith, 
who proved in 1890 that cattle fever was 
transmitted by ticks. Not only was his 
discovery the first step in the present 
victory over a disease costly to livestock 
owners — ticks, according to the Bureau, 
“carry off more cattle than the old 
thieves did” — but it first established the 
now familiar fact that every insect car- 
ries disease germs. Old timers in the 
Bureau like to recall how often Walter 
Reed, when he was doing his work on 
yellow fever, used to drop in at their 
offices to confer with them; how his trac- 
ing it to mosquitoes was a direct out- 
growth of their colleague’s findings. 
Likewise, knowledge that typhus fever 
and bubonic plague are carried by fleas 
grew out of Smith’s research in a disease 
of animals. 

Thanks to the Bureau, tlie milk you 
drink is practically free from tubercu- 
losis germs ; thanks to 800 veterinarians 
who work in its meat inspection division, 
the government-inspected meat you eat is 
•free of disease, decay, and dirt; and the 
animal pharmaceutical products your 
physician prcscrilies, such as insulin, 
thyroid, and pepsin, come from healthy 
animals. 

The results of its work in animal 
health have been quite as amazing as 
those in the field of human health. 


Eleven of the 35 most important diseases 
of livestock are today completely absent 
in this country and, because of the rigid 
inspection maintained at ports, unlikely 
ever to be imported or re-imported. Not 
a single case of dourine (horse syphilis) , 
for example, was found last year. Im- 
ported from France into Illinois in 1886, 
it spread quickly to Montana, and by 
1902 it was found as far south as New 
Mexico. Through the slaughter of in- 
fected animals, gradually it became re- 
stricted to only a small area of Indian 
territory in northern Nevada. Today even 
that area, in professional terminology, 
is “clean.” 

S EVENTEEN of the 24 remaining dis- 
eases are either effectively con- 
trolled or approaching complete eradi- 
cation. Southern cattle fever, formerly 
prevalent throughout 15 states, has been 
reduced to negligible proportions. Un- 
remitting attacks, since 1906, with “Dip 
that tick” as the battle cry, have re- 
stricted it to small sections of two states, 
4 percent of the area formerly affected. 
Hog cholera has been cut 60 percent by 
means of preventive serum. For many 
years losses from this malady alone cost 
swine owners $40,000,000 annually, and 
in the years of greater prevalence they 
rose as high as $70,000,000. 

Perhaps the most widespread and 
complete of the Bureau’s triumphs has 
been the virtual eradication of bovine 
tuberculosis. In 1917, when tuberculin 
tests were first made, it was found that, 
on an average, 5 percent of cattle were 
tuberculous, and in some sections the 
average was as high as 30 percent. It 
was not unusual, in those days, for the 
test to disclose that even on a gentleman 
farmer’s model dairy farm, 80 percent 
of his pure-bred herd was infected. To- 
day, in 46 of our 48 states, tuberculosis 
is present in less than 0.5 percent of 
cattle. Compare this situation with that 
in some European countries where 50 
percent of the cattle are diseased Com- 
pare it with England, where over 5 per- 
cent of all human deaths from tuber- 
culosis are caused by infected milk, and 
25 percent of ail cases of non-pulmonary 


tuberculosis are traceable to this source. 
In the United States, although at least 
half the milk consumed is un pasteurized, 
humans who have contracted bovine 
tuberculosis are now so rare that medical 
schools find difficulty getting cases for 
clinical demonstration. 

Two annual or three semi-annual tests 
which show a herd clean, entitle the 
owner to a certificate for having an 
accredited herd. However, most owners 
have become so convinced of the benefits 
of the test that, for their own reassur- 
ance, they continue to have their private 
veterinarians apply it. Getting a herd 
clean is one thing; keeping it so is an- 
other, and vigilance pays. Tuberculosis 
can be introduce<l into a clean herd by 
a bull imported for breeding. Its germs 
can lurk in barnyards for a long time 
and start up fresh troubles. Once the dis- 
ease has gained a foothold, it increases 
progressively. 

Pride of the tuberculosis eradication 
division of the Bureau is the herd at the 
Soldiers’ Home in Washington. It was 
first tested — and found heavily infect- 
ed — m 1918. Infected members were 
eliminated and it became the first ac- 
credited herd in the United States. Fre- 
quent tests have shown that it is still 
clean. 

That there is today always a waiting 
list of herd owners eager to have their 
cattle tested, that 99 out of 100 farmers 
co-operate with the Bureau, is not only 
because they have seen results, but be- 
cause of tlie Bureau’s thoroughgoing 
educational as well as enforcement cam- 
paj^s. It issues 67 publications on ani- 
rftal disease, of which 1,000,000 copies 
are annually sent out in answer to re- 
quests. Thirteen motion pictures deaBng 
with disease control and livestock health 
were shown, in one year alone, to 80,000 
people. These educational services pro- 
mote public health while aiding farmers. 

Skilled laboratory research lies back 
of the strong-arm work of inspection, 
testing, giving “shots,” and 4ipping. For 
the modem D,V.M. (Doctor of Veteri- 
nary Medicine) is a scientist, and the 
old-lashloned horse doctor is as mi ^ . 
mqded as the hvig0 h|s ^ttenis 
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preventive 
far, and 


mttim 

Nal only nieiiilim of the Boreau*a 
hut eny veterliuirien who now k gradu- 
ated Irom a veterinary achool, must have 
at feast a year of college work and four 
years of training in a school of veteri- 
nary iqedicine. Knowledge of bacteriol- 
ogfi pathology, and materia medica is as 
much a part of his equipment as it is 
of the physician’s. Like the research 
worker in human diseases, he uses rab- 
bits, guinea pigs, and mice 
as experimental subjects. 

M oreover, hisworku 

effective. High on a 
hill in Beltsville, Maryland, 
at the animal disease 
station, there is a herd of 
cows that look healthy 
enough, yet every one of 
them is afflicted with infec- 
tious abortion (Bang’s dis- 
ease), Some of them are 
about to calve, and white- 
coated, rubber-gloved men 
are watching eagerly to 
see how many of the calves 
come to a live birth. For 
three years now, fortified 
by a special appropriation, 
they have l>ecn waging in- 
tensive war against this 
highly contagious malady, 
vaccination has worked so 
Bang’s disease has been reduced two 
thirds by the energetic campaign of the 
last three years. 

Veterinary medicine was kept alive by 
the Arabs during the middle ages, but 
it did not reach the dignity of an estab- 
lished profession until the first veteri- 
nary school was established in Lyons, 
France, in 1761. London followed with a 
school in 1791, and Berlin the next year. 
It was not until 1852, however, that a 
short-lived school was chartered in 
America. Other schools supplanted it 
and, until 1920^ veterinary medical edu- 
cation was almost entirely in the hands 
of private commercial interests. Courses 
of from two to three years* duration were 
given, often without any educational pre- 
requisites. When the Bureau was found- 
ed in 1884, there was great difficulty in 
assembling 18 qualified men for its staff. 

Civil Service requirements for govern- 
ment positions, increasingly rigorous 
licensing, and higher professional stand- 
ards showed up the inadequacies of the 
private school, and in 1928 the last of 
them closed Hs doors. Ten well equipped 
ted eompetently staffed state institutions 
prepare veterinarians for their woik 
today. 

That work b highly complex. Though 
bog c)^fera, tor instance, occurs only In 
swrine, bovine tuberdufesis takes its toll 
immi ^ 4s cattld and, to 
d|d^p}fe^^ matters stiQ further, sv^e 

lofM of 

diid>iioct to tn 


intestinal disease called ulcerative en- 
teritis; chickens are not. Foxes in cap- 
tivity have some of the same diseases as 
dogs, but take others that have never 
been observed in dogs or other domestic 
animals. The normal blood count differs 
in different species. And a mere list of 
the diseases which one classification of 
domestic animals alone may have is stag- 
gering. The Bureau’s publication, Dis* 



Because such herds of milkers are carcfullv inspected, bovine 
tuberculosis among humans in this country is kept very low 


eases and Parasites of Poultry, contains 
69 pages of fine print and includes ail- 
ments with such fantastic names as 
bumblefoot, limber neck, and edema of 
the wattles, as well as the more familiar 
maladies like gout, paralysis, and ma- 
laria. 

Small wonder that the Bureau’s work 
abounds in specialties. For the past 
decade Dr. J. E. Shillinger of the Bureau 
of Biological Survey has been devoting 
himself exclusively to pioneer work in 
the field of wild-life disease. Though 
technically his department is not part of 
the Bureau of Animal Industry, his prob- 
lems are related to theirs. Domestic and 
wild animals using the same pastures 
can infect one another; the wild, not 
having developed the immunities of the 
domesticated, are peculiarly subject to 
infection. 

Attempts to control epidemics that 
periodically ravage wild animab and 
birds are prompted by more than nature 
lovers’ sentiment Infectious diseases in- 
troduced among foxes and minks can 
decimate fur farms; sometimes, after a 
show, half the valuable animals are 
wiped Qut. (^ail breeding is still kept 
from being a practical and complete suc- 
cess because, although breeders have 
learned to maintain the adult birds un- 
der pen conditions and more eggs are 
laid than in the wild state, brooder pneu- 
monia, ulcerative enteritis, and black- 
head uke heavy toR among the game 
farm stock. 

Even the diseases of undesirables like 
rodahts at'© new being studied. Within 
the past few years, bubonik plagife has 


been found among ground squirrels in 
the west. Their fleas can spread it among 
humans, and Dr. Shillinger and the Bu- 
reau of Public Health are co-operating 
in a campaign of feeding them j^isoned 
grain. 

Wild or domestic animals’ diseases are 
of direct concern to humans, and it is 
often difficult to draw a line between the 
domain of the veterinarian and the pub- 
lic health officer. Anthrax, 
rabies, glanders, and tula- 
remia (rabbit fever) are in- 
fectious diseases of man as 
well as of animals. Typhoid, 
septic sore throat, diphthe- 
ria, smallpox, and tuber- 
culosis are spread through 
milk from diseased cows. 
There are also human dis- 
eases which closely resem- 
ble corresponding animal 
maladies, though the exact 
relationship is not yet fully 
understood. And there are 
diseases, like undulant fever, 
which have the same causal 
agent as animal diseases 
with quite different mani- 
festations. 

Behind the Inspectors and 
the laboratory scientists, is 
the presiding genius of Dr. John R. 
Mohler, chief of the Bureau since 1917 
and perhaps the leading veterinarian of 
the world. President of the International 
Veterinary Congress, Dr. Mohler has 
been many times offered posts, at far 
more than his present salary, by various 
European nations. 

D espite the increasing importance 
of veterinary work, there is only 
one veterinarian to every 13 physicians, 
to every 500 livestock owners, and to 
every 20,000 animals. For the time being, 
veterinary medicine is one of the few 
professions where the demand exceeds 
the supply. Whether this condition con- 
tinues will depend upon what appropria- 
tion is given to the Bureau of Animal 
Industry, which now absorbs nearly a 
third of the doctors of veterinary medi- 
cine in the country. There is no lack of 
young men willing and eager to practice 
in a field of such economic importance 
to both livestock owners and consumers, 
so vital to public health. Schools of vet- 
erinary medicine are turning away thou- 
sands of applicants whom they cannot 
accommodate. 

The veterinarian who sits up in a 
draughty barn all night with a sick ani- 
mal, who jabs hypodermic needles into 
bulls, attends hogs when their backs are 
arched witli cholera, or peers through 
his microscope, trying to isolate a germ 
that is taking heavy toll among pigeons, 
may not be coming in for his share of 
front page publicity, but he has the satis- 
faction ^ knowing that his work has a 
vital bearing on human life. 


A MONTHLY DIGEST 

In these “retro-directive^ reflector disks, 
no silver or metallic reflecting surfaces arc 
used (which might deteriorate) because the 
cube corners themselves, although trans- 
parent, are none-the-less perfect prismatic 
reflectors. 

The highway units are assembled for dis- 
tribution by the Signal Service Corporation. 

Two Plastics From 
Soy Beans 

B y changing the moisture content of the 
protein of soy-bean meal, two different 
types of plastics can be made from it. With 
a moisture content below 5 percent, the 
plastics are like those made from zein, the 
protein of com. If water be added to the 
protein, the plastic product resembles those 
from the casein of milk. — D, H. K, 


Last Word in Welders 

E lmer WERK pushes a button in the 
body plant of the Hudson Motor Car 
Company, sparks begin to fly, and in exact- 
ly ?2 seconds a total of 192 welds arc 
completed. 

The machine that does this work is known 
as a Multi-Hydromatic Welder. It welds re- 


Oose-up view of one of the new 
'*retro-directive” reflector units 

public highway equipped with these new re- 
flectors anywhere in the world. (Sec frontis- 
piece, this issue, where a stretch of the high- 
way is shown, outlined with the reflectors. 
In the photograph directly above may be 
seen one of the reflector standards as it is 
installed for service.) 

This installation has been made on U. S. 
No. 16, an 85-mile stretch of main highway 
from Detroit, the state’s largest city, to 
Lansing, the capital of the state, and was 
dedicated on the night of April 6, 1938. 
Headlights of the 40 or more cars carry- 
ing the dedication party beamed into new- 
type reflectors, 10 times as powerful as any 
heretofore in use, and outlined the highway 
far ahead of the drivers. 

The new reflectors are a radical departure 
from those in more general use. They are 
made of Lucite (methyl methacrylate), the 
plastic recently perfected by duPont, that 
is water-clear, flexible, and non -shattering. 
This plastic molds much more accurately 
than glgas and retains permanent trans- 
parency. ft does not change color, but re- 



Night Safety 

J UST as Michigan a quarter of a century 
or so ago assumed the leadership and 
became the world center for the manufac- 
ture of automobiles, so it has taken the lead 
in the installation of ultra-modern reflectors'f 
on one of its main highways for the promo- 
tion of safety in night driving. It is the only 
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mains stable in service over a long period. 
The reflectors are set 100 feet apart on each 
side of the roadway, except at curves where 
they are slightly closer. The headlights from 
an automobile make it possible, as they are 
thrown on the reflectors, to outline the high- 
way sufficiently for safe night driving. 

Importance of the new reflectors to lessen 
night accidents is indicated by the fact 
that 60 percent of the fatal accidents in the 
United States and 48 percent of the per- 
sonal injury accidents occur after dark, 
although only one third of all driving is 
done during this night period. Cost of the 
entire flS-mile project approximated much 
less than the average cost of a single grade 
separation. Operating costs, which are heavy 
for usual lighting projects, are eliminated by 
this new reflector method. 
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inforoements and wire clips to the under- 
body panel. The welds are completed on 
14 major parts and five small parts on this 
panels in one operation. 

The push on the button by the operator 
automatically moves the table carrying the 
work into position, starts the welding, and, 
at the proper instant, 22 seconds later, stops 
the welding. Releasing a lever returns the 
table to its original position. It takes 38 
seconds to remove the welded unit and set 
the machine for the next weld. 

Safety Goggle for 
Motorists 

A n ingenious product to combat effec- 
, lively and practically the dangerous di- 
rect glare of headlights is the new goggle 
of the American Spectacle Company, Inc., 
called Moto-Glas. Wearing it, motorists can 



Tift the head for night safety 


safely and easily banish the fear of ‘Mirei t 
glare’* headlight blindness. 

The method of operation is so simple that 
no instructions are needed. The glass itself 
is of one piece — the lower portion perfectly 
clear and the upper part gradually shaded 
from the renter to the top of the lens, where 
the density is dark enough to dim the most 
Minding headlight, yet allowing the driver 
to see the side of the road and the oncoming 
car. The driver assumes a normal position 
of looking straight ahead while the road is 
clear. When approaching headlights flash 
across the eyes, just a slight downward tilt 
of the head affords glare protection and high 
visibility at the same lime. As soon as the 
car has passed, the driver assumes a normal 
position and has clear vision through the 
clear portion of the glass. 


DAMS 

ORE than 2,800,000 farm and 
range-land dams have been 
built under the supervision of Soil 
G>nservation Service engineers in 
the past three years. 


Glass-Like, But 
Spriivgy 

B ecause it excels the best spring-steel 
in several respects, glass-like, clear, 
fused quartz is being used as springs to in- 
dicate minute differences in weight in the 
General Electric research laimratory at 
Schenectady. 

Briefly, springs made of hair-like filaments 
of quartz can be stretched to ten or more 
times their original length and will return 
^ttactly; steel springs would undergo a per- 
xhsnent stretcMtit* Quaru hss an extremely 
higli inciting point, and quartz coils can be 
used at j^ya|jte4 temperatures; steel springs 




Above: How coil springs of quartz fiber are wound. The 
three flames impinging on the fiber from the right soften 
it. Right: Quartz spring supporting glass ”boat” within a 
tube. Below: One of the coils compared with a pencil 


lost* their temper at a relatively 
low temperature. Quartz spirals 
are not affected by any degree 
of humidity; steel is subject to 
corrosion. Quartz is practically 
invulnerable to the multitude of 
chemicals encountered in a 
laboratory; many affect steel. 

And, finally, quartz coils weigh 
far less than, and have resulting 
ad van I ages over, corresponding 
•'teel springs. 

In the laboratory investiga- 
tions the quartz springs are usu- 
ally suspended within a glass 
tube which is maintained at the 
desired temperature by immer- 
sion in an oil bath. A small glass 
“boat” suspended from the coil 
holds the sample under investi- 
gation. As the suspended sample varies in 
weight, so does the length of the quartz 
spring; and since the length of the spring 
is proportional to the weight, readings of 
length give accurate weight values. Measure- 
ments are made within an accuracy of a 
milligram, or 1/28, 350th of an ounce. 

The quartz springs are used in measuring 
weight changes of various materials, under 
different conditions of heat and humidity. 
In measuring the moisture absorption of cot- 
ton, the sample is suspended from the spring 
in a vacuum, and the stretch of the coil 
noted. As water vapor is introduced at dif- 
ferent pressures, the amount of absorption 
can be determined by the increase in length 
of the spring. Another application has been 
in measuring the rates of decomposition, in 
high vacuums, of such materials as organic 
resins. 

The quartz coils used in making the meas- 
urements are produced in the G-E research 
laboratory, out of rods of the fused material 
as produced in the Thomson Research Labo- 
ratory located at Lynn, Massachusetts. In 
the glass-blowing department of the labora- 
tory at Schenectady a small section of a 
quarter-inch rod of the,quaftz is heated to 
more than 3000 degrees, Fahrenheit, with an 
oxyhydrogen flame. A stidden, straight pull 
is then applied, whereupon the quartz pulls 
opt into a fiber of about six one-thousandtlis 
of an inch diameter — ^much as molasses 


randy stretches inio threads. These threads, 
15 or more feet in length, are calipered, and 
those within a quarter mil of the desired 
diameters are saved. 

The thread is made into springs by plac- 
ing it in a long, brass trough leading to a 
mandrel of the desired diameter. Three 
small flames of hydrogen in air, giving a 
temperature of 1800 degrees, Fahrenheit, 
soften the thread so that it can be coiled on 
the mandrel, which is being rotated at two 
1 evolutions per minute. 

Some of the coils measure % of an inch 
in diameter and Wi inches in length and 
have 50 turns to the inch; others arc of % 
or % of an inch diameter and have as many 
as 80 turns to the inch. 


The Boeing Clipper 
Progresses 

T he hull of the world’s larges! flying 
boat, now being built by Boeing Aircraft 
for Pan-American Airways, has emerged 
from its construction scaffolding into the 
open. Accompanying photographs show the 
hull and wing center section of the 41-ton 
' Clipper. 

Six of these flying boats are to be con- 
structed. One hull after the other will be 
put on a IS-ton eight-wheeled cradle of 
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Structural steel, witli a series of air tanks to 
give it buoyancy, prior to launching. 

The hull looks so large that it gives more 
the impression of a surface vessel than of an 
airplane. The hull measures 109 feet from 
bow to tail. It has an outside surface, glisten- 
ing in aluminum, of 4000 square feet, and 
an inside volume equal to that of an average 
five-room house. The height of the hull is 
19 feet. The tail surfaces measure 49 feet 
from tip to tip, the dimension of a fair-size 
wing. The gross weight will be 82.500 
pounds. Each of the four engines (twin-row 
Wright Cyclones) develops 1500 horsepower; 
they are the largest of their type ever built. 
The propellers, of the constant-speed auto- 
matically-adjusting type, will have three 
blades and an over-all diameter of 14 feet. 
Fuel tanks in the wings and in the stubs, 
or wing stabilizers of the hull, will hold 4200 
gallons of gas. Cargo holds in the center 
section of the wings and in the bow com- 
partment will carry five tons of mail and 
air express. High speed will be approxi- 
mately 200 miles an hour and cruising range 
will be 4000 miles with 40 passengers on 
board. There will be a crew of eight men. 
Roomy sleeping quarters are provided for 
the 40 pa.ssengers, with accommodation for 
72 day passengers as an alternative. 

A spiral staircase will connect the flight 
bridge or control quarters on the upper deck 
with the main deck which will contain a 
series of spacious passenger compartments, 
dining room, lounge, private suites, and 
so on. 

We marvel to-day at the luxury and equip- 
ment of the Normandie and the Queen Mary, 
Some day our traimatlanlic flying boats may 
be a source of even greater wonder. — A. K. 

The Russian Polah 
Weather Station 

W HY did the Russian scientists endure 
the danger and discomfort of establish- 
ing a weather station on the icc floes of the 
north polar seas? Because the whole secret 
of wegther is to be found in the high alti- 
tudes, and in the instigation of the tratel 


The Boeing Clipper, with wings at- 
tached, resting on iu special dry- 
dock. Below: View of the hull, show- 
ing the two inner engine nacelles 



of polar air masses. Everyone talks of polar 
mass analysis, but the fundamental prin- 
ciples of this new applied science are not 
generally understood. Following an exiwsi- 
tion by Dr. Spilbaus, of New York Univers- 
ity, we can set down the elements of the 
subject and show that it is not so very com- 
plicated after all. 

The equator receives a great deal of the 
sun's heat, the air expands and flows to the 
polar regions. At the poles the warmer air 
collects, and drives the cold air downward 
until a rough equilibrium of heat exchange 
is established. Of course, millions of tons 
of air are involved in this gigantic equaliza- 
tion process. The study of these mass move- 
ments from equator to the poles, from the 
poles at high altitude to the equator, is the 
main concern of the modem meteorologist, 
and has enabled him to analyze and predict 
weather in a fashion which is infinitely su- 
perior to that of the old time weather man 
with his rudimentary notions of pressure 
gradients and with no real key to the phe- 


nomena involved. The Russian iveather sta- 
tion was established mainly ior a study ef 
these air currents, hut its members discov- 
ered some disconcerting facte which make 
the possibility of trans-polar air transport 
flight from Russia over the North Pole to 
northwestern America seem a little remote^ 
The “warm” months in the Arctic are cursed 
by intolerable fog conditions. The winter 
months are equally cursed by very stormy 
weather, sometimes combined with fog. 

What we need now is a string of weather 
stations along the Arctic fringe of Canada. 
Data from such stations, together with sim- 
ilar data now being gathered in northern 
Russia and Siberia, would in the end go far 
toward solving the secret of the cradle of 
the weather in the northern hemisphere. A 
beginning of this study has been made by 
the inauguration at Point Barrow, Alaska, 
of regular observations by automatic “radio- 
meteorographs” attached to pilot balloons. 
^A. K, 


Airplane Control 
Without Moving 
Surfaces 

B asic new ideas in the aerodynamics of 
the airplane are comparatively rare. 
When we hear of a really new idea, we 
naturally feel some degree of excitement. 

Ailerons give rise to flutter; they do not 
provide efficient control over the entire speed 
range; beyond the stall they may even give 
reverse control; as aircraft get larger, it 
becomes more and more difficult to actuate 
them. 

A British patent, issued to Vickers Ltd. 
and D. L. Ellis, suggests the possibility of 
making use of the differences in pressure 
which exist over the surface of the wing, 
to dispense with moving ailerons entirely. 

Over the leading edge of the wing there 
exists a pronounced degree of low pres- 
sure. Over the rear upper portion of the 
wing, there is less suction or even some 
degree of pressure. Why not interconnect the 
two points and secure lateral control there- 
by? The idea is illustrated by the diagram- 
matic sketch, reproduced by courtesy of the 
Aeroplane. A slot at the leading edge is con- 



nected through suitable oonduits and a valve 
situated In the fuselage to a slot at the rear 


ua iito oppowie wing* woen, 


the sketch, the two slots m 
by the valye 
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« ve^Oing coitjple or booUiig ooii|4e 
it creatod wlifeh it eqoivilent to tlie totk»ii 
of titoiA«A»Mu 

Of connO a patent only outlines such an 
idea* A great deal of experimentation would 
be neoettary before it could be realized in 
practice. But the principle is correct, and 
it is our experience that when the aero« 
dynamic principle is correct, the practical 
difficulties can eventually be conquered. 

There is no reason also why the idea 
should not he extended, so that the sue- 
lion of the front slot could be made to 
act on slots in the elevators and rudder. 
In that case, all moving surfaces would dis- 
appear.^>f. A. 

A Novel Idea in Jet 
Propulsion 

T he aircraft engine radiator is always 
regarded as a source of air drag and of 
loss in performance. But two technical of- 
ficers of the British Royal Aircraft Estab- 
lishment have patented an idea whereby the 
cooling air passing around the radiators and 
cooling fins of the exhaust pipe will actually 
contribute to the thrust. Like all real ideas, 
this one has the merit of simplicity. 

The entire engine with its exhaust mani- 
folds is enclosed within the airfoil. Ducts in 
the leading edge allow slightly compressed 
air to enter the wing. The air then passes 
over the internal radiators and the finned 
exhaust pipe. In so doing it gathers heat, 
expands, and increases its speed. Then it ex- 
hausts through passages of gradually in- 
creasing area, so that its speed is converted 
into pressure. At exit the pressure is higher 
than that of the surrounding air. Therefore 
the stream exercises a backward thrust and 
a species of jet propulsion is produced. 
The heat released in cooling the engine is 
actually put to work! Of couse the device is 
hardly worth while for slow airplanes, but 
at speeds of over 300 miles an hour, the plan 
has considerable possibilities. — A, K, 


Full Feathering 
Propellers 

M any of the new *^hydromatic’* full 
feathering propellers have been in- 
stalled by Unit^ Air Lines on its transport 



When a stream of water, above, is 
directed on a gasoline fire, it 
has little or no effiect. When a 
fog of water, however, is forced 
through a special nozzle (below) 
burning ceases almost immediately 



planes. One of our photographs shows a 
pilot and a stewardess examining the blade 
of one of these propellers, “feathered” 
through a full 90 degrees, so that in flight it 
would be edgewise to the wind. Such 90- 
degree “feathering” has two great advan- 
tages: There is no ^windmilling” or slow 
rotation of a propeller when the engine is 
not firing, and the head-on resistance of the 
feathered blade is reduced to a minimum. 
The importance of lowered resistance of the 
propeller in flying a twin-engined airplane 
with <nne motor out of commission is ob- 
vious. — A. A, 


f'lGHTiNG Fire With 
Water Fog 

F ire is a terrible danger in an airplane 
hangar. Hundreds of gallons of gasoline 
may be atored in the tanks of every machine. 
Fi^o in nne aircraft may he followed by ex- 
ploriona la one ship after another, with 
Oaonmons damage and great haxard to Ufe. 


Roosevelt Field, Mineola, and other famous 
flying fields have been too often the scenes 
of disastrous fires. The use of water from an 
ordinary hose Is useless ; chemical fire extin- 
guishers do not always prove effective. Since 
Los Angeles is perhaps the leading center 
of the aircraft industry it is entirely appro- 
priate that Fire Chief G. Griswold of Los 
Angeles County should have developed a 
method of fighting fire with “water fog” 
which is proving remarkably effective in 
exhaustive tests. 

The principle involved is simple. If wheat 
kernels are sprayed onto a fire, combustion 
of the wheat is slightly faster than that of 
wheat in bulk. When flour is shot into a 
fire through a nozzle, however, it explodes — 
combustion is instantaneous. Similarly when 
a stream of water is forced into a Are, there 
is but little effect. The water cools the sur- 
face of the material and reduces the pro- 
duction of burning vapor, but not rapidly 
enough. Chief Griswold’s basic principle is 
to shoot two streams of water from nozzles 
in such fashion that the streams impinge 
upon one another, producing an exceedingly 
fine spray. The fine spray presents an enor- 
mously greater heat-absorbing area than the 
solid stream of water. Production of steam 
is instantaneous. The latent heat of steam' — 
that is, the heat absorbed in turning water 
into steam — is relatively enormous. Thus in 
the production of the steam there is an ex- 
ceedingly rapid absorption of heat. The 
burning vapor, in losing heat so rapidly, in- 
creases in density, oxygen is displaced by 
the downward motion of water fog, the mix- 
ture of air and burning vapor becomes too 
lean, and combustion ceases. 

Water directed against burning wood may 
he an effective agent. Water directed against 
gasoline merely agitates the combustible 
matter and may actually increase the rate 
at which the fire spreads. But when the 
water impinges on gasoline Itt the form of 
Hteam, or water fog, combustion ceases very 
rapidly in spite of the low fiasK point of 
the gasoline. 

These statements are supported by in- 
numerable experiments of the Fog Nozzle 
Company. Because of the small quantity of 
water used, and the rapidity of the extin- 
guishing process, material damage is re- 
duced. Hiis lessening of damage will 
appreciated by anyone who has suffered 
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to household effects following even 
n small fire. 

Thus the sciences of hydraulics and of 
thermodynamics combined have given the 
airport an entirely new and effective method 
of fire fighting.—^. K. 

Perfected Fluores- 
cent Lumiline Lamps 

I NVISIBLE sunrays, imprisoned within 
tubular glass bulbs, and bombarding 
chemical powders which serve as energy 
transformers, are now being used to produce 



cool light sources that duplicate all the pas* 
tel tints of the rainbow. 

The new light sources, designated as 
fluorescent lumiline lamps, provide hitherto 
unobtainable tints of colored light with, in 
some cases, as much as 120 times the illu- 
mination, for the current consumed, as fila- 
ment lamps of the same color, and with only 
a fraction of the heat. One of them produces 
the nearest approach to natural daylight 
ever achieved by any artificial illuminant. 

Fluorescent powders, compounded in the 
Nela Paifk laboratories of the General Elec- 
tric Company and specially heat-treated, 
hold the secrets of efiiciency and color- 
producing qualities of the new lamps, it has 
been revealed. Activated by ultra-violet, and 
functioning as transformers, the powders ab- 
sorb the short, invisible ultra-violet rays and 
re-radiate this energy in those higher wave- 
bands that comprise the color range of the 
spectrum. Each powder has its own charac- 
teristic wave-band with which it responds to 
the ultra-violet, thus forming its own par- 
ticular color of emitted light. 

Within the bulb of the new fluorescent 
lamp is a trace of mercury, a small amount 
of argon gas at low pressure, and a coating 
of the fluorescent powder. When the current 
is turned on, the argon serves as a ^'starter,** 
and in a fraction of a second a feeble blue 
light with a large component of invisible 
ultra-violet radiation is generated inside the 
tube. The ultra-violet radiation strikes the 
fluorescent coating and is re-radiated in 
the visible range of the spectrum. Like all 
electric-discharge light sources, the fluores- 
cent lamps require special transformers, or 
chokes, which serve as valves in controlling 
the flow of electric current. Unlike some 
other types of mercury-vapor lamps, how- 
ever, they attain full brilliancy in a few 
secemds. 

Among the many fields of application for 
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Left: Coating the Inner waUs of 
a new lumiline lamp. The fluores- 
cent powder in solution it poured 
in; the excess it poured out. Above: 

A set-up of five of the new lamps 

the new fluorescent lamps might be listed 
the following: theaters, hotels, specially 
shops, stores, beauty parlors, art galleries, 
architectural built-in lighting in many forms, 
railway cars, and so on. 


SILVER 

l^EXT to the United States Mint, 
the Eastman Kodak Company 
is the largest single user of silver 
bullion in the country. To make 
photo«sensitive films and papers, 
that company uses five tons of 
silver bullion per week. 


Celluloid Pipe 
Coatings 

S EVERE corrosion of the outside of pipe 
lines carrying oil and gas across country 
requires special measures to be taken to 
prolong the life of the pipe. Cellulose nitrate 
plastic (Celluloid) has been successfully ap- 
plied as a covering on cross-country pipe 
lines. The sheet of Celluloid is soften^ in a 
solution of ethyl acetate, alcohol, and water, 
wrapped around the cleaned and painted 
pipe and allowed to dry. The coating shrinks 
in the process and fits tightly around even 
the irregularities of the pipe. This apparent- 
ly expensive treatment is justified by the 
much longer life of the pipe in service. — 
/). H, K. 


Biblical Plagues Still 
Weaken Egypt’s Health 

T he Biblical plagues still afflict the land 
of Egypt. 

Far from being a never-repeated reign 
of terror, the plagues with which Moses 
frightened a Pharaoh into releasing the 
Israelites were fearful because of their 
familiarity. And they still recur in more or 
less serious form. 

The sequence of health hazards which the 
Nile brings each year was deplored recently 
before the Wcwld Federation of Education 
Associations by a physicign of the govern- 
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ment health service in Cairo, Dr, Isabel 
Garvice. 

Pointing out the Biblical antiquity 6f 
these conditions, Dr. Garvice said that every 
August, then and now, the rising Nile tutus 
blood-red from its load of heavy mud. 

To drink this water is to invite sickness 
and death. Yet the Egyptian peasant is con- 
vinced that drinking well water would turn 
his hair gray and make him old before his 
time. Rather than risk such calamities, he 
clings to his year-’round habit of drinking 
from river or canal, and the blood-red water 
brings the plague of boils. The children, says 
Dr, Garvice, often have 10 to 20 boils on 
face and body. 

As the flood waters lessen, come the 
plagues of frogs, flies, and death to the 
babies. 

Even the three days of darkness, which 
enveloped the earth in the Bible siege of 
plagues, is still experienced. The darkness 
takes the form of sandstorms, which are still 
terrible in upper Egypt and still usually 
last three days. 

“All these things,’* said Dr. Garvice, “are 
put down to the will of God and accepted 
with resignation by the peasant.” 

But the Egyptian government is deter- 
mined to cope with its plagues. Children, 
under compulsory schooling, are being 
taught health habits and given medical 
attention. Rural villages are shown hygiene 
films. Medical centers are established. The 
conquest of the plagues is advancing — 
slowly. — Copyright, 1938, by Science Service. 


And it Still Burns 

S TRANGE experiences have been under- 
gone by Mazda lamps, but none, within 
knowledge, like that recently survived by the 
one shown at right in the accompanying 
photograph. Nor, in the opinion of Nela Park 
engineers, is it likely ever to he duplicated. 

Used in a drop cord in an Oklahoma City 
ice-cream plant, the lamp was burning when 
a fire broke out. During the blaze, an am- 
monia tank exploded, crashed through the 
wall of the building, tore through aa «mpty 
barn on the opposite side of the alley, then 
burst through the kitchen of a house on the 
near side of the next street, finally coming 
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to mt on the hront lawn of the house whose 
kitchen it had reduced to a shambles. 

When the smoke and fumes cleared away, 
there was the lamp, which had been di- 
rectly in the path of the explosion, still burn- 
ing, although the combined heat and pres- 
sure had softened and distorted the bulb to 
its present odd shape. Had the heat blast 
been of longer duration by even a fraction 
of a second, the glass would have melted, 
with resultant lamp failure, say lamp ex- 
perts. 

The lamp, which continues to burn, is 
being preserved in a collection of lighting 
oddities in the General Electric Institute 
at Nela Park. 


TRANSITION 


QTEAM enters a modern turbine 
at a temperature hot enough 
to set fire to a piece of wood and 
.03 of a second later leaves it at a 
temperature too cool for a comfort- 
able bath. 


Yerba de la Pulga 

R ecently the Pan American Society of 
, Tropical Research notified us that they 
have been successful in bringing back to this 
country nearly three million seeds of the 
species of plant known by its native name 
as ** Yerba de la Pulga.’* Extensive experi- 
ments and observations indicate that this 
plant possesses exceptional insect-repelling 
qualities, and it is the Society’s belief that 
the plant not only contains, but actually 
exudes, sufficient quantities of the drug 
“rotenone” to make a single growing speci- 
men of the plant repellent to practically all 
forms of insect life in an area of some 15 
to 20 square feet. 

Since the Society desires to distribute 
these seeds to all who wish to experiment, 
they have asked us to say that they will send 
a small package to all readers requesting 
them between July 1 and August I, provided 
a stamped self-addressed return envelope 
is enclosed with the request. The Society 
states that there is absolutely no obligation 
attached to this offer. 

Anyone wishing to co-operate in this ex- 
periment may do so by sending the stamped 
envelope as requested to the Pan American 
Society of Tropical Research, Post Office 
Box 1696, New Orleans, Louisiana. 


Hand Work by 
Electricity 

T ools for cutting metal sheet and plate 
have been immensely improved in re- 
cent years, in the opinion of Nickel Steel 
Topics^ both through ingenious design and 
the use of proper materials. This fact is 
well exemplified by the Unishears, manu- 
factured by the Stanley-Electric Tool Divi- 
sion. This device is Wustrated in one of the 
accompanying photographs. 

Electrically driven, the Unishears are pro- 
duced iu tl^ portable siaes capable of cut- 
ting thiekpesses of Itom 18 to 12 In 
hoMroUed aieel. It is stated that they will 
^ any job that can be done by hand snips, 
and irtth much greater raiddity, up to 2400 
•Htaij cnta minute. Tljis hii^ speed ob- 



Electrically driven, these portable 
metal shears have many applications 


viates ' distortion of metal, burrs, irregu- 
larities, and other causes of wasted metal. 
Cuts are accurately made in straight, curved, 
or angular lines. The device is available for 
all voltages. 

Similar “companion tools” are shown in 
two other illustrations. One of these shows 
the new Stanley Safety Saw, built for car- 
penters, builders, and plant maintenance 
men. This may be used as cither a rip or 
crosscut saw for many kinds of hand work. 
It comes in varying voltages from 110 to 
250. 

The second “companion” is the new Car- 



An electrically driven plane speeds 
up many wood-working operations 


ter “Wasp” Plane, which is adapted for use 
in many operations, such as fitting doors, 
window sash, screens, shutters, drawers, in- 
side trim, and so on. Running at 18,000 
revolutions per minute, the patented spiral 
cutter leaves a smooth, waveless surface. This 
device comes in voltages of 110 or 220 as 
specified, and the motor is universal. 


Correction 

U NDER the head “As Others See Us,” 
we published in our June issue a brief 
item attributed to the Sphere of London 
commenting upon various facts concerning 
the population, production, and banking re- 
sources of the United States. This particular 


item had been reprinted in a number of 
places, each of wMch had given credit to 
the London magazine for original publica- 
tion. It appears, however, from a note in 
the New York Herald Tribune, that this was 
originally published by a publication also 
called the Sphere but published in Wash- 
ington, D. C. This fact voids the title of our 
brief item, though it does not in any way 
alter the facts or the opinions that were 
presented. 


Three Miles Down ! 

F or years oil men have been talking 
about drilling a well three miles deep. 
Three miles is exactly 15340 feet. Now 
there’s an oil well at Wasco, California, 
which has been drilled to, and is produc- 
ing from, 15,010 feet below the surface! 

Drilling began about 16 months and 
$300,000 ago. On January 31, 1938, the well 



Ripping or croM-cutting may be 
done with this portable power saw 


equalled the world’s record, 12,876 feet, and 
drilling was halted by temperatures of 225 
degrees, and up. Difficulties were overcome, 
however, and drilling was resumed at the 
rate of 50 feet of six-inch hole a day. On 
April 12 last, the presence of oil indicated 
that the $300,000 had not been entirely 
wasted, and that eventually oil in paying 
quantities might be brought up through the 
175 joints of steel casing, each 90 feet long. 

It will require the sale of 7,500,000 gal- 
lons of gasoline, equivalent to the annual 
consumption of 10,000 passenger cars, to pay 
the cost of drilling — alone. That is, if the 
seller can make as much as the tax collector 
— four cents a gallon! 


Silver Lined Cans 

I NVESTIGATIONS are being made of 
the possibility of lining cans for food- 
stuffs with silver in preference to tin. Even 
though silver is far more expensive it may 
he more desirable for some purposes, — 
D. H. K. 


Copper for Diabetes 

AN inquiring German physician, Dr. R. 
XTL Schnetz, recently discovered that with 
the aid of copper, diabetics will be able 
to cal whatever they wish, according to an 
announcement by the Copper & Brass Re- 
search Association. Through experiments 
covering three years, Dr. Schnetz found that 
even though a diabetic consumed an un- 
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CourtMF lAiEdt, Toutr. tnd Ca. Inc. 

Wh€n a bui of the City Transit Company in Cincinnatit Ohio^ is to ba 
washed, it is driven to this •’laundry.” 'Hie driver turns on the head- 
lights of the bus, the light from which strikes a photo-electric cell and starts 
the machinery. A spray of water thoroughly drenches the bus while motor- 
driven brushes scrub the sides, windows, and roof simultaneously as the bus 
is driven slowly through the washer. When the headlights are turned 
off, the washer stops. It requires only about 30 to 40 seconds for the job 


usually large amount of sugar and starches, 
a small dose of copper kept the sugar-content 
of the blood at the right level. Insulin re- 
quirements could be materially reduced and, 
in slight cases of diabetes, might be dis- 
pensed with entirely if 10 to 20 milligrams 
of copp(*r were substituted. 


(XAMES 

highest solar prominence 
ever recorded, observed by 
Mount Wilson Observatory recent- 
ly, rose to a height of just under 
1,000,000 miles from the sun’s sur- 
face. Its highest rate of rise was 124 
miles per second. 


How Acid? — How 


top-soil “slay put”; how to make it absorb 
a maximum of water. They are trying to 
find out how much rainfall evaporates, how 
much soaks in, how much runs off on vari- 
ous surfaces and types of soil. It is antici- 
pated that to get an answer may involve 15 
to 20 years of work. 

To gather the vast amount of scientific 
data, it was necessary that a number of new 
testing devices be developed. One of the 
most interesting and important of these is 
the Toledo Lysimeter S^Ie. 

This device can best be described by out- 
lining the method of installation. The first 
step is to sink what amounts to a coffer dam 
around a block of soil approximately 7 by 
15 feet. This goes down to a depth of 11 feel. 
The net resuh is that this block of soil is 
separated from the surrounding ground — 
yet its surface and composition is in no way 
disturbed. A supporting strurture is placed 
around it and the unit mounted on scale 


' V : ' 

levm. The eoeompunylitg 
while eoBitntcikm wi« goiitg e« mi 
some idea of how the devke ajppeeii 
the surface. The entire weighi^ meohan^ 
ism is, of course, underground, end when 
construction work is finished, very little evl* 
dence of the device is apparent liom above. 

From a weighing standpoint a number of 
interesting problems were introduced. A 
mass of earth of this siae wei|he approxi- 
mately 100,000 pounds. Yet all the scientists 
were concerned with were the variations in 
weight caused by gain or loss of moisture. 
So the scale was back-weighted for this 50- 
ton dead weight, and a dial of only 5000 
pounds capacity was needed. Also they 
wished to have readings automatically taken 
at half-hour intervals. This is accomplished 
by the use of a continuous-strip Print weigh 
which has a special time-interval mechan- 
ism. As a result, the whole unit functions 
automatically and continuously. 

What do they propose to leam from these 
records? Suppose during a rainstorm 50 
pounds of water falls on this •’miniature 
farm.” There may be five pounds run-off 
from the surface. This is collected in a rain- 
gage for measurement. Another 20 pounds 
may seep through the soil (and be collected 
in another rain-gage at the bottom). That 
accoimts for a total of 25 pounds. Then by 
checking the continuous strip record of the 
Printweigh it is found that the block of soil 
is 20 pounds heavier than before the rain. 
In other words, the soil has retained 20 
pounds of moisture. This leaves five pounds 
unaccounted for — this being the amount that 
has evaporated. Through this equipment, 
every change in the moisture content of the 
soil is recorded. 

By placing Lysimeters in various types of 
surfaces ( grassy, plowed, eroded, etc.) , a vast 
amoimt of information can be collected that 
will aid still further in putting agriculture 
on a scientific basis. And by finding which 
type of surface holds the maximum amount 
of moisture much can be done to prevent 
erosion and to control floods at their source. 


Magic Eye in Chemistry 

E LECTRON-RAY tubes, familiar in mod- 
em radio sets as the “eye” which shows 
when the set is in tune, are being applied to 
faster, more accurate chemied analysis. 
Changes of color of certain dyes have been 


Alkaline? 

S UPERIOR to the old well-known litmus 
paper in many cases, a new wide-range 
test paper has just lieen placed on the mar- 
ket by R. P. Cargille. Its color changes 
total five, ranging from very strongly acid, 
which is red, and then through orange, yel- 
low, green, to the strongly alkaline, which 
is deep blue. For the sake of convenience a 
color label is provided. 

Such a test paper should prove valuable in 
many laboratories for process control, prod- 
uct testing, and analytical procedures. 


It Weighs the Weather! 

W HAT happens to a rain drop? That’s 
exactly what the government is spend- 
ing millions of dollars at the B(X)0-acre 
Coshocton (Ohio) Hydrologic Study to find 
out. For, involved in this apparenUy simple 
question is the whole problem of floods, 
erosion, and soil conservation. Here they are 
trying th find out how ^ make ^ veluiihle 
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tmililitMiiiIly o««d to indicate the complete^ 
neaa ot reactiona measured in analyait. Be- 
cause of the ineenaltlvity of the dyes and of 
the eyea of the analyst to the color changes, 
attempts have been made to avoid their use. 
Most recent of the improvements in appar- 
atus for chemical analysis is the inclusion of 
an electrical system operating an electron- 
ray tube which blinks at the exact end-point 
of tlie reaction measured.'--/). //. /C. 


Magnetic Chuck 

A new magnetic chuck that does not 
require electric current and is readily 
portable has just been developed by Brown 
& Sharpe Manufacturing Company. This 
new device is equipped with a permanent 



Above: The noti-electric magnetic 
chuck in use. Below: How the mag- 
netic flux is diverted from work 
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magnet so that there are no wires, no heat- 
ing, and no running costs. It is adapted to 
wet as well as dry grinding, as it is so com- 
jTletely sealed that coolant cannot enter the 
internal parts. 

One of the accompanying illustrations 
shows the manner in which the magnetic 
flux is diverted, when the lever is on the 
“on” position, through the workpiece, thus 
holding it firmly during grinding or chis- 
elling operations. When the lever is in the 
“off” position, the magnet’s conductor bars 
and separators are so shifted that the mag- 
netic completes its circuit by passing 
through sections of the top plate inserts 
without going through the work itself. 


Beef Blood Powder | 

IN Hbmophilia 

A POWDER from beef blood which stop* 
dmgerous bleeding in hemophili, wm 
reportsd % Dr,. Frederick |. Pohle and 
F. H, t Taylor, of Harvard Medical St|bool 
and ilSaateiA' City Hoypital, at a meaMsg of 
tfm Aiijfiritban Sodiety for Clinicai Invmtiga- 
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There is only one ^waldorf” 


lu towers, sharply etched against the sky, are modem 
as tomorrow . . . yet its tradition of hospitality goes hack to a 
grand and spacious age. 

Its glamorous restaurants, favorite gathering- places of 
metropolitan society, are vibrant with music and gaiety . . . 
while above, its rooms are star-quiet in the night, peaceful as 
the hills of home. 

Its guests include the great ones of a busy world . . . 
and tlie quiet, unassuming people who make that world go 
’round. 

☆ 

THE WALDORF-ASTORIA 

PAHK AVKNUE . 49TII TO «0,T1I ^TltKETS . NEW YORK 
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blood clots »o slowly that he may bleed to 
death from a small cut. The condition is 
hereditary, affects only males, but is trans- 
mitted through the mother. 

The powdered substance from beef blood 
checked bleeding from external wounds and 
following tooth extractions in five hemo- 
philia sufferers, Drs. Pohle and Taylor re- 
ported. The substance itself is a protein 
called globulin and was obtained from the 
fluid, or plasma, of beef blood. It is effective 
only when applied as a powder to the bleed- ! 
ing surface. It failed to hasten the clotting 
of the hemophiliac’s blood when given by 
mouth, or to stop bleeding when used locally 
in solution. 

This life-saving material, the scientists 
pointed out, is not yet available in large 
enough amounts for general distribution. — 
Copyright, 1938, by Science Service, 


(IJIREMCE A OBRIEK 
and HYMAN BERMAN 


Registered Patent dttorneys j 

S4II-M Adam* Building | 

WASHINGTON, D. C. I 

Plaasr send mo your FREE BOOK, "Patent Guide for | 
the Inventor" and your "Record of Invention " form. . 
without any cost or obligation on my part I 
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CLIPPERS 

I T is not so many years since every- 
one marveled at the construction 
of 20-ton airplanes. They have be- 
come commonplace. Now Igor 
Sikorsky predicts that it will not be 
long before there will be con- 
structed 1 000-ton flying clippers 
capable of carrying thousands of 
passengers. 


A brand new Evinrude 
amazingly Hgbt, handy and 
powerful. Weighs only 16 
lbs., and cruises 3 hours 
a single fill ! Literally 
packed with big-value 
features including 
famed Hooded Power 
Evinrude Co-Pilot 
Underwater Silenc 


ing. Starts instantly! 

spins into action 
with a flick of the 
starting cord. Costs 
less than 54 en hour to 
operate. Send for caulog ! 

BITO ML only $3730 

El to PAL (InillthylCvln 
rude) weighs only 14 
pounds 

at twice the ^ed oi 
oars. Elto AdO47.£0 
the husl^ Hand!- 
twin,on].v lg7.QO.Eaoh 

MOTORS. Mti N. 
S7th St. kfllwaukee 
Frieu F. <k M, Tktttfy 
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Aluminum Motion 
Picture Film 

O K particular value for educational and 
archive purposes is an aluminum mo- 
tion picture film developed by the Fischer 
Film Corporation. This film, being opaque, 
must he projected by means of reflection, a 
principle which is well known and which 
gives good results both for picture projec- 
tion and for the reproduction of sound tracks. 
Existing transparent negatives may be used 
for printing metal positives. .Some of the 
advantages claimed for the new aluminum 
film are that it is not flammable and does not 
produce any gases, as is the case with cer- 
tain standard Celluloid base films. Aluminum j 
film is reported to he virtually indestruc- 
tible; samples have been projected 1500 
times without any perceptible wear. The 
metal film is permanent ; there is no shrink- 
age and it never cracks or grows hard. It 
ran he used in all climates from frigid to 
tropical, resisting dampness, mold, heat, and 
cold. 

Because the film base is opaque, both 
sides may he used, thus cutting in half the 
number of feet of film required for a cer-^ 
tain projection time. The cost is reported to 
he extremely low, not only because of the 
cheapness of the film base hut also because 
of the fact that only 50 percent as much 
footage is required. 

Automatic Radio 
Control 

C OMPLETE remote control — tuning, vol- 
ume, and turning the set off and on — 
is one of the features of a new radio set 
called the Telematic, produced by E. H. 
Scott Radio Laboratories. By means of a 
small push button panel, the operator can 
select stations, turn the volume up or down, 
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by Dr. E. F. Northrup 

Here Is the book to read on your vacation Written 1^ 
an eminent inventor with the authentic 
to substantiate a realistic flight In escaping the Earth a 
KrB\it.Y Endorsed by leading scientists, 

lUuatrated, Cloth S3.00 

Represented by 

Jehn H. Hepklnt, Ine., 8 Roekefeller Plata, Mew York 
SciF-NTiFic Publishing Co. 

44 Park Place Princeton, N. 


CYCLOPEDIA of 
FORMULAS 

Br ALBERT A. HOPKINS 

DRESSED in an attractive new 
binding, stronger and more 
flexible than the old, this stand- 
ard reference is an indispensa- 
ble unit for libraries, labora- 
tories, research shelves and the 
home. Librarians tell us it is 
one of the most frequently con- 
sulted books and its well-worn 
condition, wherever found, at- 
tests its usefulness. Over 15,- 
000 formulas cover every con- 
ceivable application. — $5.50 
postpaid domestic. 
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24 West 40th Street New York 
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.POCKET MICROSCOPES 
HANDY • PRECISE 

Various models 
magnify 
15x to 1410x 

$7.50 

and up 



For all types 
of research 
work, at home, 
in the labora- 
tory and afield. 

Will serve the 
engineer, medical 
man, chemist, bio- 
logist, botanist, etc. 

Scientific instru- 
ments with excellent 
optical system. 

Electric lamp attach- 
ment can be supplied. 

For detailed information address 

Dept, S,A.‘‘7 

C.P.Goerz Americaii Optical Co. 

817 EAST 34tli STREET NEW YORK 



Buttons on a small panel give com- 
plete remote control of a radio set 


turn the set off or on, and can also control 
the hiiilt-in phonograph. Additional loud- 
speakers and keyboards can be placed in 
various rooms of the home and operated at j 
differing volumes. 

The set is also so arranged that it will 
automatically select a group of programs 
over a period of 21 hours, being pre-set by 
means of plugs for changing the tuning of 
tlie receiver as often as desired. 


TYPE Builder’S Level 

Complete Outfit ^.00 

For all building and constnirtlon work, foot- 
IngH, foumlatlonH, grading. aewtTs. Well made, 
occurate. convenient. There la nothing eheap 
about this lei cl hut the price. Particulars on 
reiiuest. 

Prout Mf 0 . Co.. P. 0. Box 1 27- A. Villa Park, III. 
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) With A-B-C-D Scales, MuUlpHos.dl- ^ 
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Box A-e M. MANHCIM COMPANY, Ine, 

15 E. 26th 8t. New York, N. Y. 


There is no aubstitute for the 

STEREO-HflBROR 

ThU unique devico la extromoly uooful for 
viouat oducotioftal purpooea; it giveo an 
onlargod, undiatorted, vivified image of 
every picture or photograph. Ladiee can 
now make a moat oatiafactory examination 
of the iidea, the top, the back of the head. 

For a thorough interpretation of single 
and stereoscopic roentgenograms the X- 
Hsy 8TBRBO-M1RROR has no equal. 

Order s Stereo-Mirror today. 

Price only $2.2S. 

Literetwe on requeet 


Nu-MIrrop Co. Bridgeport^ Conn. 



Insulation for Plating 
Racks 

C ORROSION of till* racks on which metal 
parts are hung in an electroplating 
hath is a serious problem with platers. Not 
only is the destruction of the racks them- 
selves expensive but impurities introduced 
into the bath are likely to be objectionable. 
A new synthetic resin product which will 
resist the corrosive action of solutions used 
in plating nickel, copper, zinc, silver, and 
cadmium even at the temperature of boil- 
ing, can he applied with a brush or by dip- 
ping. It provides not only protection against 
corrosion hut also insulation against the 
electric current. — D. H. K. 


Do Fues Shun Blue? 

W HETHER or not flies— house, horse. 

or blue-bottle — have any artistic sense 
can he of little interest to anyone but the 
flics. However, the observation that flies 
appear to dislike and even to shun rooms 
painted blue is of immediate personal in- 
terest to everyone who has ever had to share 
his ice cream with Musca domestira, the 
common housefly. Although the literature on 
the life and habits of fliea sheds little light 
on the subject, there appears to be a well- 
founded belief in many countries that flies 
are unhappy in the presence of blue, par- 
ticularly a medium or ‘•implement’* blue. 

While traveling in France, G. B. J. Athoe, 
an English architect, found that the walls 
of most of the hospitals and clinics there 
are painted blue for the purpose of discour- 
aging flies. Both architects and physicians 
in France supported the theory that a li^l 
blue is disliked by flies and is an effective 
method of keeping the insects out of sick- 
looms. Pursuing the subject further, Mr. 
Athoe found that abattoirs and factories 
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I I VE STEAM, lactic acid, salt briim» 
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aging conditions . • . • take a terrific 
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is particularly engineered to fight cor- 
rosion by using stainless steel, bronze, 
brass, chrome treatment, ti^ht joints, 
oil sprayed mechanism . • • • ts built for 
the worst packaging operations in the 
American food industry. When wet 
packs present themselves this EXACT 
WEIGHT Scale is the answer. Adopted 
as standard equipment by the top rank- 
ing corporations in the industry the 
Model #2 EXACT WEIGHT Scale 
is generally conceded to be the best 
piece of equipment of its type prod- 
uced today. 

If you ara fighting corrosion diffi- 
culties write for complete details . • • • 
do it today! 

THE 

EXACT WEIGHT SCALE 
COMPANY 

3200 W. Plflh Ave. Columbvs, Okie 
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boUt in Dminaric br a dlttlafiiUhad PtS^ 
engineer had bright bine Iwerian bw the 
same purpose, a practice which the engineer 
hid found successful in the ktteheh of his 
own house. 

A Frenchman some years ago conducted 
experiments on the color preference of flies, 
using a box, the waDs of which were cov- 
ered with squares of paper of various colors. 
Ohservaiions were carried on over a consid- 
erable period of time, and the box was 
turned in different positions in order to avoid 
error from other causea After several days, 
a count of the flies in the box showed that 
18 of the insects had chosen to rest on a 
clear green paper. The next largest number 
had chosen rose for their resting place, with 
clear yellow, azure, and clear red following 
in that order. Only one fly was found on 
the ultramarine blue. No conclusions were 
reached as to why flies chose azure blue rath- 
er than ultramarine. 

As a result of his inquiries the English 
architect found that bright blue walls and 
ceilings have been found effective for keep- 
ing flies away in a number of English homes. 
One shrewd Englishman, suspecting that 
most flies enter the house via the kitchen, 
painted the walls and ceiling of that room 
powder blue, and found that this color bar- 
rier kept the rest of the house free of the 
flying pests. This practice is common in 
some South American countries and in parts 
of the West Indies where, in many instances, 
fly screens are not considered necessary 
when blue is used as a decoration. — Tech- 
nology Review. 


SPRINGS 

tiniest products of the steel 
^ industry ere coil springs which 
weigh only 12 millionths of e pound 
each. Jewelers use them in necklace 
clasps. 


Make Your Own 
Metal Gaskets 

F or the first time since the original 
gasket was used, it is now possible to 
make metal reinforced gaskets on the job, 
from any soft gasket material. The reinforc- 
ing is done with a channel-shaped, flexible 
strip of copper or other metal. This strip 
has serrated edges and pre-formed teeth and 
is fitted around gasket openings after the 
gasket has been cut. No special tools or skill 
are required. The teeth can be started, in 
most materials, with the fingers alone. The 
strip is cut from a coil as required, and ends 
may he either butted together or slightly 
overlapped. The flexible material is readily 
formed around sharp corners and irregular 
outlines. 

When pressure is pot on the gasket, the 
teeth are firmly imbedded and the material 
is completely metal clad at points where 
strength is needed the most. Any of the 
commonly used materials can thus be pro- 
tected against pressure, corrosion, heat, or 
other factors that frequently cause rapid 
deterioration. 

This strip, called ^Bihdedge,** manufac- 
tured by the Asor Corporation, comes in 
S3 fpot coik and three «!z«s, ^r hhidiin| 
material frou^ l/^ to % of in inch thick: H 
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Special ’37 Rifle Cal. 3046 


•saembled, r«flDltsh«d and proof t«et«d. t7x«d jwloelad 
barrel, 24*. haat treated receiver, properly head apr"** 
Suitable for Leplon PcMta and liuntlnx. Length 
weight » lb« . shipping weight l« Iba. l*rTee 
New catalog. 2S6 pages for 50 (Vnta 
New elrealtr fer Se ctuap. 


Francis Bannarman SeMsa, BOl BVay, N. Y. City 


ELP FOR INVENTORS! 

Millions have been made from Ideas properly de- 
veloped and protected. Bend im e rough sketch or 
model your Invention and we will luhmlt ttim- 
pletc report barked by thirty years’ expeiienca. 
Confidential service; bank raferenoea furnished. 
Modern equipment We also manufacture inven- 
tions In any quantities at low coat. Free booklet 
"Making Inventions Pay" sent on request. 

CREBCENTTOOLCOMPANY.DfftH.CInolnsstLO. 

Experimental and Model Work 

Fine InmlrtirnentN and Fine Machinery 
Imenttons Developed 
Bperittl Tools, Pies, Oenr Cnttlng, Klc. 

HENRY ZUHR, Inc., 187 L.tayMt* St, N. V. 0. 



WHY NOT 

S rina btitwHllM— inwwlR* I bay liwiMlnpet « 
(or «qltof)tlc»n», mim vofib It (o 17 mmIi 
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t'irwi, prise urI. JbwllS — Msmwifs. Seed I0« f« 
ainetrsted ProsfWfltuR Isalievw wwdma botSwillM 

»aiM7$llC1!Snibi(CTS^^ 



Thousands have valuable imdlseovend 
telent. Write for AndltlM ^ri. free 
to those over 17. Itkile Adi AeaSeiny. 
Btwlle II, 8SI9 WIMilfe, NeUyweeS. Oattf. 


NEW AUT OMATIC APPEH. $3.75 

Makes adding easy. lt*i aocttrate. 
quick, durable end easily opereted. 
Capacity 8 columns. Bave time, brain 
work and errura. 85.SS0 pleated 
owners. Fully auarehteed. Prioe 
$af.75 dellveredT wanted. 

iwisf, ,S,W ?« timiw W.SI.. SHS...S.- 



MDon't-Saove** 

Device for enorere end mouth-breafltm. fl.00 
postjpaid. SetUfaction or money btok. 

iC N. THAXLY Co., Weshlagton, D. C. 


independent and Unbiased 

INSURANCE SURVEYS 
AND ANALYSIS 

UnafliHated and confidential 
audits of entire set-ups, as- 
suring coverage needed «t 
lowest cost, by a business and 
engineering synopsis. 

t. Bi TncADWaLL* 
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This Free Book Explains 

Th« Roaicructoni will mud tha SI^NCERfi 
SEBl^R a ^ copy of Aa now book, **TTia Sacraf 
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Scribe O. W. W. 

Ikosicrucians 

— AMORC— 

SAN JOSE, CALIFORNIA 

“The KoiicruCians are NOT 0 
teUgious organization,^^ 
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A variety of metal reinforced gas- 
beta made with new binding material 

U iiHeful also for binding mounted maps, 
blue prims, drawings, and for protecting 
edges of many articles made from asbestos 
milllward, compressed or woven asbestos, 
fd»er, fell, cardboard, paper, cork, rubber, 
fabric, lead. 


Eye Test Defeats 
Fraud 


Be An Expert Used Car Buyer! 

Select a maximum value automobile with 
I'SEO CAR VALUE GUIDE. DUcover weak 
and strong points. Inside facts revealed by ex- 
perts. Send 2.Sc to Adtomobile Resi akc k 
Rdkeait, Dept. 1-G, 520 N. Michigan \\c , 
Chicago. III. 


MULTIPLICATION 

Compound 

(3-fh2)X(4-f h3)== 
184- hl7 

Complex 

(3+i2)X(4 4-i3)= 

6 + il7 

Sc St Si 

Analogous algebraic formulae 
and tbe corresponding analog- 
ous geometric diagrams are 
shown facing each other on 
cq^posite pages In: 

Si Si Si 

aCOM) AIO) THlitO 
DMENSKmS 
OF AUXHtA 

By Bobert A. pyBp 
Btke two deiOars 
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A new eye lest has been developed 
which will absolutely trap those who 
are fraudulently claiming damages for im- 
paired sight in either eye. 

According to Dr. J. F. Neumueller, direc- 
tor of American Optical Company’s bureau 
of visual science, this new malingering test 
determines objectively, for the first lime, the 
visual defectiveness of either eye without the 
person tested knowing which eye is under 
examination. 

It is claimed this new test will have ex- 
tensive use in professional and insurance 
offices for eye examinations and the detec- 
tion of fraudulent or excessive claims for 
eye damages. 

As explained by Dr. Neumueller, the test 
is dependent on the use of polarized light — | 
rays that vibrate in one plane only. The lest 
set consists of: (1) a spectacle frame con- 
taining two Polaroid lenses so inserted I hat 
the Polaroid axis in one is 45 degrees and 
135 degrees in the other; and (2) a cross 
slide also equipped with a Polaroid disk 
which fils into a projector. 

The polarized spectacles, the lenses of 
which look the same, are then placed on the 
person tested and he Is asked to look through 
them at test letters projected on a screen. 
By manipulating a handle on the cross slide, 
the Polaroid axis may he changed from 45 
degrees to 135 degrees, or vice versa. 

When the axis in the slide is at right 
angles to the axis of one lens, the light com- 
ing from the projector through the slide lens 
will be completely polarized and the person 
tested will be unable to see the test letters 
with that eye. 

By turning the handle, the axis of the 
slide can he altered so that it will be at right 
angles to the axis of the other lens and the 
person tested will be unable to see* out of 
the other eye. This can be done without his 
realiriiig it. 

In this manner, it oan he quickly discov- 
ered whether he is riiamnsing loss of sight 
in either eye since he is never aware with 
which eye be is seeing. In addition, the 
risnol acuity of the malingering eye can be 
determined without hU knowing it. 
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A LEADING PRODUCER 

OF 

PIG IRON 

Wants ideas for 
New Uses oi Cast Iron 

and 

Suggestions 
for the Improvement 
of Its Product 

Ail idca.s submitted will be treated 
confidentially and with utmost 
discretion. 

Do not send models or samples. 

It may be a pnxluct now being 
made but handicapped by lack of 
capital or manufacturing oi sales 
experience. 

For the right idea, this inquiiy 
may develop into a w^oithwhile 
business under the sponsorship of 
a firm long established in this field. 

ROOM 1478 

35 EASTWACKER DRIVE 
CHICAGO, ILLINOIS 



FREE 


r - o8 diifea ^ 

FACTS ABOUT 

PATENTS 

tmd SELLING INVENTIONS 

I E you have an invention — or an idea for one — 
>ou should read our Free Books. They tell 
how the patent laws protect you. Why >our in- 
vention needs protection. What a rcgistcreil 
patent attorney can do for you. How to ni.iUe 
your sketch and description (we send you a free 
Form). Our books also tell how some inventors 
have secured financial assistance. 
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JVBILETTE 

A popular priced S5MM Mini- 
ature Camera with Conven- 
ient External Shutter Release 

won COLOR 

TB ANSP AREX CIES 
or Btaek and White 



Conducted by JACOB DESCHIN 



The Jubilette is a new, light 
and compact miniature cam- 
era making 36 exposures on 
35MM film. 

It has the features and the 
power of a high priced cam- 
era and is being put on the 
market as a result of con- 
stant demands for a minia- 
ture camera fitted with some 
of the candid camera essen- 
tials at a popular price. 

It is equipped with an F2.9 
highly corrected anastigmat 
lens in a compur shutter with 
speeds up to 1 /300th part of 
a second, enabling you to en- 
joy the most entrancing ad- 
vancement of modern photog- 
raphy •— Kodachrome in full 
color — as well as perfect black 
and white shots of every type, 
even under poor light con- 
ditions. 


YOUR OLD 

Ecamer^J 


#3522 

L««tli«r Zlpp«r 
C«»e No. 6A S2.00 
leather 

Eveready Cawi S5.00 
Mail Onlers Filled. 
Write Dept. J.U.B. 
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On Carrying a Camera 

H OW do you carry your camera? Or 
perhaps you haven’t given the matter 
any thought and simply stuffed your pocket 
(if you use a miniature) and went. If so, we 
suggest you mend your ways. It does not 
matter whether you paid much or little for 
your camera. The point is it’s all you have 
and it’s what you are using; therefore, you 
should give it every care and every atten- 
tion. 

Most persons generally agree that a 
camera should be carried in a case. Witness 
the great popularity of the ever-ready case, 
permitting as it does the use of the camera 
without removing it from the ca.se. How- 
ever, other camera users prefer to hold the 
camera itself, finding the case irksome for 
some reason. These latter, therefore, al- 
though they use a case of the ordinary type, 
often forget they have a case; after they 
once remove the camera in the course of a 
camera jaunt, they do not return it to the 
case until after the supply of film has been 
exhausted or they have decided to call it a 
day. This is a mistake. The camera should 
be returned to the case whenever there is 
a picture-taking interim of even short dura- 
tion. Ilnforeseen accidents do happen and a 
camera that is dropped or banged when in 



a case will suffer but a fraction of the harm 
caused by a camera dropped without bene- 
fit and protection of a case. Of course, it 
is understood that the case you own or will 
purchase is well constructed and sturdy, 
with all edges and front strongly made to 
withstand hard knocks. 

To minimize the danger of accidental 
knocks, some amateurs make it a practice 
to carry the camera case slung over one 
shoulder inside the coat. The coat prevents 
swinging of the camera and thus furnishes 
additional protection. Of course, this meth- 
od is not convenient with the reflex types 
and larger cameras. In these instances it 
is suggested that the camera case (which 
we presume is carried suspended from the 
shoulder) be carried with the case shifted 
toward the front rather than the back of 
the body. This same method may, of cotirse, 
be employed with the relatively “flat” types 
of cases. 

Then there is the pouch type of case, 
usually a soft leather affair, that is carried 
in the coat pocket. This is fairly satisfac- 
tory if the camera is relatively light in 
weight, since the pocket of the coat pro- 
vides the additional protection that is neces- 
sary. However, special C4tre must be taken 
when carrying the camera in this manner 
to avoid accidental bangings. This type of 
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pouch i« sometimes used lor carrying small 
cameras **00 the hip/* This latter is certain- 
ly to be avoided, and for reasons of safety 
the camera that it is not necessary to 
discuss here. 

Carrying the camera slung from the neck 
and resting on the chest, with front of case 
opened and lens exposed without cap, is 
another of the don*ts. At least cover the 
lens if you must carry the camera in this 
way. Speaking of covering the lens, we make 
it a practice when working outdoors to 
keep the lens covered at all times when not 
actually shooting pictures, automatically 
uncovering the lens each time. And believe 
it or not, we have been doing this with 
one particular camera for about three or 
four years and haven’t forgotten to remove 
I he cap once. It’s all a matter of habit; and 
it’s a good habit. 

The Miniature Camera’s 
Rise to Fame 

P HENOMENAL success always comes at- 
tended by questions as to the cause or 
causes that brought it about. Add so it is 
with the miniature camera, which has in- 
spired such questions as; “What do you be- 
lieve is the reason for the meteoric rise to 
favor of the miniature camera?” 

It is difficult to lay one’s finger on any one 
cause or group of causes. One of Uie prin- 
cipal causes was probably the apparent in- 
auguration of a new idea in photography, 
namely, that one could carry about one’s 
person a diminutive camera which could be 
whipped out at a moment’s notice to shoot 
a candid picture or stop a fleeting subject, 
and continue taking pictures to a total of 
36 exposures before reloading. Another rea- 
son may have been the fact that, because 
of the fast lenses which could be used with 
these cameras, pictures c<»uld be taken in 
theaters, snapshots taken at night indoors 
and outdoors, and many other subjects at- 


tempted that had not been possible before. 

But these are merely superficial causes; 
in themselves they are not sufficient reasons 
for a popularity that has lasted several years 
so far and bids fair to continue for some 
time to come. Photography as a hobby pos- 
sesses a self-revitalizing force that will make 
it live forever; the miniature camera is but 
a spark that has set an old flame blazing 
anew. The miniature camera was born and 
survives not for itself alone but because of 
the many new applications it has introduced, 
because of the fresh and spirited viewpoints 
it has inspired. 

One of the chief contributions of the 
miniature camera has been in the technical 
and scientific fields where it has been of 
invaluable aid in recording the facts of 
science in a manner unequaled by any other 
method. Not only have records been made 
of facts known though not previously set 
down so graphically, but new facts have 
been uncovere<l and made indisputably true 
by the compelling proof of an image gath- 
ered by a lens and implanted on a sensitive 
film. This power of the miniature camera is 
being appreciated in various departments <d 
science, industry, and exploration to such an 
extent that today we see a great and mar- 
velously growing interest on the part of re- 
search workers in the use t)f this medium 
to aid them in their work. 


All for Fine Grain 

T he battle of the scientists for the ulti- 
mate in fine grain continues apace, a 
little inkling into the thoroughness with 
which this battle is waged having recently 
been afforded this department by the du 
Pont people. 

“At the Redpath Laboratory at Parlin, 
New Jersey, where du Pont chemists are 
occupied in research on cameras and motion- 
picture films,” they write us, “photographs 
with the microscope are found invaluable in 
the development of film itself — which there- 


THE M AGNfO 
VIEWER 



Answers the question of how best to dis- 
play the color transparencies you have 
made with any 35MM camera. 

Useful either in daylight or dark, the 
Magno Viewer gives a magnified and 
magnificent illuminated image that 
brings out all the detail and beauty 
and delicacy of tone of the transparen- 
cies. 

It is self contained and equipped for 
either slides or uncut rolls . . . and is 
a thrilling and necessary part of the 
amateur’s equipment. 

Mail Orders Filled 


A NEW EXPOSURE METER 

SIMPLE— DURABLE 
FEATHERWEIGHT— TINY & THIN 



Only * 1 ^* 


Moil Orders Filled, 
Send for circular E,X,P, 



no WIST 3* NO $t/n. y 

World’s Largest Exclusive Camera 
Supply House 

’".'It flic f^lon of the f'flMUT'a” 



l^no liyhstittg «ti4 retufition of teimire «dd to the ropooo theme of tkia Second 
Pir^ ijirint nibtiiitced hy Cetfyle F, Trevelyen, Flt^ing^ Long Islend, New 
iTpeit with « 2 Mm Idenl cemere on 2% by 3 V4 Agfe Sofserpen film 
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Another 6RAFLEX 
Mfg Prize-Winner! 


hy becomes an agent in the perfeotton oi 
its own efficiency. Progressive enlargements 
oi a negative f^m contact to 1000 times 
give a ready insight into the grain and 
clarity of the various experimental emul* 
sions.** 

Now^ who mentioned 15- and 20*diameter 
enlargements? 

Natural Picture 
“Frames” 

T he use of natural picture “frames” in 
photography was noted in this depart* 
inent some time ago in connection with the 
framing of a distant view by trees and 
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No wonder this portrait of “Murphy" 
la a prize-winner! It was taken hy K. 
H. Welter with a prize-winning 
camera — an Amurluuti-mudo Se- 
rles D GraflcT. Thla has 

full vision focusing, inlerchangc- 
able lenses, focal plane shutter 
aiieeds to 1/1000 second. Two picture sizes : 3U x 4Vi 
11 nd 4x5. fclee the Series 1) and other (Iraflex Trlze- 
Wlnolng Cameras at your dealer's. 

CBBBI Hoiid for now friM* raUloK of OraHox 
ii„ 4 l itoeed Clnphlc Am«r lean -made. 
Prlae-Wlnntng Cam»r«a and AtreaftorlcK. Paata 
coupon below— or write your request— on pen- 
ny postcard if you wUh. Folmer Clraftcx <’or- 
puration.lhmt HA-IO. Boclie«ter,N.V..l' H A. 


FOLMER GRAFLBX CORPORATION 

1>EPT. 8A-ifl, bochehteh, n. y . r. s a 

PleiM send me your free ratalocof Grtllex and Hpeed Graphic 

American-made. Prlee-WUinlng Caiueraa and Aiocssorlca 
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Become an expert 

photographer 

for pleaattre or career. Big ^ money -making onportunltleH 
Gammorelal. Nawa. Fartralt AdvartUlnf. Candid or Matlan 
Platura ghatairaphy. Initructlon by noted expert s PerMnal 
AKviidance and flome Btddy counes. Write for frae baakiat. 

NCW YORK INSTITUTE OF PHOTOGRAPHY 
10 Wait SS St (Dapt. 134) Naw Yark City 




MAKE IT AS 
YOU NEED n 


At only 2% cents enctil Have fro»h developer when you 
<t^ant It -aailly and without bother Two separate powderx 
and handy meaturea conrenientiy packed. Kqulvalent of 24 
M Q. tubcH Make- A -Tube la compounded actxrrding to the 
ftnaet IJniveraal ILQ. formula. For any Dim— any paper. 

If your dealer cannot supply sand 55 oenta 
direct to. 


JlilN fi. MARSKALL. INC. 

Daft. E. 1733 Atlantle Ave.. Braaklyn. N. Y. 


Write for complete catalog of kfarahairi prepared dvael- 
opera, colora. fixera and other darkroom aide. 
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Rou nm WORK 

THE F4I ABJUSTABLE BBU RUI TANK 

• MADE IN AMERICA 

• OENUXNE BAKEUTE 

• FttllT mdiustobU to fUnui of 
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Through an archway 

branches in the foreground. Archways found 
in parks and public buildings provide other 
pictorial “framing devices” that furnish the 
answer lo many a difficull problem in com- 
position. As an example of this type of pic- 
I ture, we offer the accompanying illustration. 


Substitute for Cotton 

R ecently we had occasion lo pul to 
photographic use the familiar domes- 
lie accessory known as cleansing tissue, 
when our supply of cotton wadding was at 
zero jusi as we were getting down to some 
business of spotting glossy prints. You 
know, of ctMirse, that glossy prints may be 
spotted with pencil if the parts to be worked 
upon are previously treated to the retouch- 
ing dope employed on negatives. A ball of 
cotton is ordinarily used to apply the dope 
and to mb it in. However, in the absence 
of cotton, we found the cleansing tissue 
was perfectly suited to the purpose and 
gave no trouble as to lint. As you know, 
the tissue is very soft and absolutely non- 
abrasive, making it ideal for photographic 
chores wherever it ia desired to clean deli- 
cate surfaces, including the cleaning of the 
lens. 


Baseball in the City 

A S a picture deacrifaing an incident in a 
Joeal baseball game» the aporta editor 
would be iuUy juatiffed in throwing tfaia 
effort into the waste baakei without a sec- 
ond glance. But we have a noilnn thM the 
jPeature Editor/ lobklng for someth^ to 
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Z«lss J TdMMtf lstk$ 
HeU«4i foeusUic Mount 
UrouiMt QUmm foounlttg 
Tine 0|itlo«l Vtowftn4er 
Cottumr Snpld Shutter 
Sp#Miioritol/4<N>eeei 


teve? Soup TUm- 
WlnUer 

Built-in Self Timer 
Film Premure Plate 
XtOhed Tocueing Scele 
Bultt-in Supporttne 
Leg 


Tnkee 8 or 14 piotures on e roll of JUni . . . 
U^motUfO fine x Ihk** . • • ^'Picture elne^ 
l%^i JU". Pwpuok, pUte, cut him etie, 

*; * f 78 «MW](f«to m 4<A on* 

WiAto tei, itafMfiipttm Utwktw* 


Ttig Mb M tVBB«4 
tor* of th« Kng— *l>uf 
Robglotropligr WarB 
calmly protMd Hia bvttoii 
on hli ROBOT# ond a lo* 
morkoblo eoquonco eorioi 
woe oouBbt. VoreoHlo-ROIOT gMe avarytbinB • « * 
ll0htniiiB*foef Qomo# ewoaplnB blfde#laaplnB Ibh. 
Morvat of ROIOrS uniqua footorae—avtomotic 
roeottlng ofehtf»lor.*.ai»tomoH€fltm troneporf ... 
outomotic oKpoeuro counllnB.«.modilno gun tpood 
...inefonlonootfe zona focifelnfl...bultMn RItor with 
outomotic ozpoiuro eorrocllon. ROBOT te omaz* 
ingly compeKit# otwayi with you# novor o burden... 
perlbd for Reid and etreom. Aek lor Veriottle* 
ROBOT at your dealer# or write for llleraturerSA- 1 
Priced from $11f .00 
Uteieleiiderd 35«m Rtm— bledc-oed^lilte 
or color— eegethme oelorgo to • « I loot. 


More valve lor yovr 
money with the new 

PARVOLA 

THE 


PRACTICAL 


CAMERA! 


BMFUm 


FUmpaek 


rl0f«g 


Cut Film 


P4]tV0LA~-the new. guiimy ^ctmera lii the 
quftntltjr<^prloe 0el^^ destined to 
come n mnklng-farorlto of **>^1®^* . 

There iere no limits to PerroU edvenUges^o 
limits to edmt it can do for you. Lookl— 
PARV4>LA is eiiulpped with . . . 
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**Basebell in the City** 

illustrate recreation in the city, would feel 
more kindly disposed towards it. The spec- 
tators informally sitting about on the grass, 
the buildings in the distance and a base- 
ball game in active progress — these are 
the elements which seem to us fairly ac- 
curately to picture a phase of city life on 
an off-day. Incidentally, don’t you agree 
with us that the figures in the immediate 
foreground add immensely to the element 
of perspective in the picture? 

Lady Candid Shooter 

H er husband doesn’t like the idea but 
Rosa Rolando Covarrubias, wife of the . 
famous caricaturist, is a dyed-in-the-wool 
candid camera enthusiast willing to face even 
dangerous obstacles if the reward ahead is 
a batch of good shots. In a recent interview 
with Helen Worden, of The New York 
World-Telegram, she told of some of her 
adventures. 

On one occasion, after an attempt to 
photograph an Arab chief in Tunis, wlio, 
she relates, “didn’t like it because he thought 
I was taking his soul,” Mrs. Covarnibias 
started using an angle view finder attach- 
ment, which permitted her to take pictures 
of subjects while apparently looking in an- 
other direction. Thus she was able to snap 
Singapore dancing girls in the native quar- 
ter, Mexican peons digging in Mayan mins 
and ceremonies in unexplored temples. 

Lucky Encounter 

H ERE’S a lucky composition. The figure 
not only is placed in one of the “strong 
points’* of the familiar rectangle but is firm- 
ly held there by the diagonal line created 
by the shadow of the fence. Had it not been 


Album-size 
pictures with this 
miniature 



KODAK DUO SIX-20 

(SERIES n) » 57*2 

iT^HK famous miiiiattire that makes 
^ alhiim-size jiictures has been 
made a finer miniature. There’s a 
new body shutter release that makes 
excellent pictures an easier matter; 
it operates more swiftly and stirely, 
and minimizes camera movement. 
Also a new bracket for Kodak Pocket 
Range Finder. A single -finger bed 
release for easy closing. A die-cast 
metal body . . . genuine-leather 
covered, satin-ehrorae trimmed. Lens 
is the brilliant Kodak Anastigmat 
/.3.5; shutter, a 1/500 Compur-Ilapid. 
And the price is still a thrifty $57.50. 
At your dealer’s . ♦ . Eastman Kodak 
Company# Rochester, N- Y. 
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Accept a Liberal Tfad*-ln edlow- 
one# on your old oomora tow<n^ 
Iho purohono of a bottor ono. Wo 
footuro o oompleto stock of now, 
usod ottd roconditlonod oomoros 
ond binoculars, ofiorod at oxoop- 
tloncdly low prices. 


HfRf ARE 5 REPRESENTATIVE VAIUES 

' '1> l/EfLiriA -1 ■) iiiti 


SCIENTIFIC AMERICAN 

for ihis counter diagonal, the shadows of 
the tree branches and leaves on the side- 
walk, the lighting of the chair and the 
restful attitude of the figure, the main 
diagonal, carried perfectly through by the 
chair, the shine box, the figure and the 
long shadow of the latter, might have seemed 
almost stark. As it is, the picture has 
warmth and atmosphere. Taken from the 
stairway of an Elevated Railway station with 
a 35-mm miniature camera, the picture fur- 
nishes one more proof of the benefits to be 
derived from making a habit of toting the 
camera wiili you whenever feasible. 


WHAT’S NEW 

In Photographic Equipment 


JULY • im 


AU llsasa sold subfoct to lO-doy 
mod, Futtr gusaraatssd. 

•cM fw so^ksfs aornis •uliftiN. 34 

roTOSHor, » 

M Ban 4«ad Blmrt . 1S« WmI SM MwM 
lf«w YMk. N. T. 




ij you arc interested in any of the items 
'^deseribed belcm*, and cannot find them in 
onr adj'crtisnif/ columns or at vonr photo- 
(jraphe dcatei, wc shall be fflad to tell you 
where von can net them. Please accompany 
your rcQUCSt by a stamped envelope. 


$flO bsllvor* Ths Now, 

00 SPEED GBKPIkt 

3 g 4t/|^Kalart R«ngo»»findi#f y; 


■ gELLfc HOWELL COMPANY ■ 

1333 Larchmont Ave . Chicago. 111. H 

■ Plaaae tend me the b^klec. ■ 

to Moke Inexpensive Personal Movies, 

H Name H 

H Address H 

City B 


BELL & HOWELL 



A New Weston Meter 

P ROVIDING for 17 film speed ratings 
from 0.7 to 200 Weston, “meeting all 
present or future requirements of super- 
speed films,” the 
“Weston Junior** 
(115.50) makes its 
appearance on the 
market with a spe- 
cial dedication to 
the users of minia- 
ture cameras. The 
new meter employs 
the same type of pho- 
tronic cell and sensi- 
tive instrument movement used in the Weston 
“Universal** and “Cine** models. 

The new meter has a circular cell-window 
on one side, designed to cover a uniform 
angle of view, comparable with that covered 
by the normal camera lens. On the opposite 
side of the meter is a full vision dial. Thus, 
when the meter is held in viewing position, 
the user can take the readings while keep- 
ing an eye on the scene he plans to photo- 
graph. The dial lists 17 aperture stops from 
F:2 to F:32 and 27 shutter speed settings 
from 60 seconds to 1/ 1000th second. 

Sensitivity of the new meter to low light 
values, the manufacturers report, is such as 
to provide readings where camera settings 
down to F:2 and Mlh second are required 
on ordinary film. 


Leica-Motor 

T he Leica-Motor is being made available 
to permit Leica owners the facility of 
making several exposures in succession 
without rewinding. 
The device is so de- 
signed that succes- 
sive exposures can 
he made at the rate 
of one or two per 
second, as desired, 
up to a total of 12, 
at a single winding 
of the fully enclosed spring motor. 

This new Leica accessory is interchanged 
with the base-plate of the Leica and when 
attached to the latter the whole forms a 
compact unit. A key on the bottom of the 
Leica-Motor winds a powerful apriug which 
enables up to 12 exposures fto be made auto- 






Then Pay $11.45 a Month 

fmoneoi through CommtrciM Credit Co, 

Nowoft modoi, with F;4.5 ZoUd To«ior P/i" tout 
in Now Cemptrr Shuttor, ond cooplod ronao-find- 
or. Comploto. $IS4.fi0. Down-poymont indudos ono 
year'i inturenco oaolntf leu, damoge and thaft. 
Buy thif and othar Camaras and equipmanf on 
Klain a Goodman's Time Payment Plan. Write for 
descriptive booklet. 

TRADE IN YOUR OLD CAMIRA 

Ws will assspt it as dawn-pay- 
mant If It haa suBalant valua 

KLEIN & GOODMAN 

Evrything Fhotogrophlc 

1 • S. lOfli Straaf rblladalplila. Ro. 


When you writ© to advertiscra 

The Editor will appreciate it if 
you will mention that you saw it in 
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ARGUS 


MODEL 
A 

f:4.5 Anastigmat Triple Lem 
1/25 to 1/200 Shutter 

Double Frame 35/mm« 
Built-in Tripod 
Socket 



NEVER BEFORE has a camera at adywhere 
near the Argus price had so fast a leaa and 
shutter; never before could so tnexpenslvp a 
camera take action snapshots, even under 
adverse llglitlng conditions. 

Hand Money Order, Check or C.0.X). 18.00 OSFOniT. 

sfaJUBNA cn. 
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uinoiin 

[onceufi^ti/i^cl 
DEVXtLOPtR 


ANO*Nf«ATIVn 

Get the utmost in tonal 
values. Use Quinoitn. For 
by direct development 
Quinolin develops prints of 
black and blue black with 
Chloride and Bromide 
Papers and soft warm tones 
of black and black brown 
with Chloro'Bromlde Papers. 

82 os. bottle 1.88 
18 os. bottle .78 


M NK RO/f Llf V-t CO ■■ 


}>g& 


Bpl«adiil epporiunillMi. f*r«p*r« In 
•tmni ttm*. Knay |>Un. No iirfviou. 
oancrfeoa* ttaadad, common .chool 
MltMMtUon auAcUnt Hand for fro« 
b«ioklet. "Opportonitiaa in PhotoctH- 
phy", pariiaxUra nnd raquiraiuentpa. 
Amerlcafi e«He«l^li Metoeraphy 






F mmm^ '*C'amera-Log". ContalnR charU. 

tables. slmpUfled records, glossary 
— all Invaluable to camera fans. Also big 
folder of suppllea, gadgets, specialties, cam- 
eras— at fraction of regular prices. Bush post- 
card NOW to: ECONO-CAM SUPPLY CO.. 
260-A Troy Ava., Brooklyn, N. Y. 


TAKE PICTURE!, 

J for Pleasure i. Profit 


1« a eapevt. Yaacaa 

aiaka oris* wiaaiaf fictMiat. 
Da yaar owa tbiifki^ aad aa- 
larttaf’ SaaO lor tMt Mg fraa 
aatatof al caawroi. 


BURKE O JAMES, i n c 

l i W Mu.l. • C HU.A'.O IL i. 


NATURAL COLOR 
8 X 10 PRINTS $7.50 

5x7 PRINTS $5.00 
From KODACHROME 

Attractively mounted enlargemente, glosey or 
semi-mett eurlecoe, from 35mm. and 18rora tran^ 
Ptrenciee. Color Printa from KODACHROME 
SB fine •• can be made regardless of price. 

RUTHENBERG 

4961 SHiMt Rlvd. D,|rt. 87 Hollywiwd, Calif. 


PHOTOGRAPHIC 



ALMANAC 
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inatically, release of the mechanism being 
accomplished by pressing a lever con- 
veniently located on the front of this acces- 
sory. A scale on the Leica-Motor makes it 
possible to set it beforehand to make auto- 
matically the niimhcr of exposures wanted. 


Abbey Flashgun 

I NCORPORATING a number of new fea- 
tures introduced to bring it into line with 
modern advances in photography, the Ab- 
bey Flashgun (118.75) numbers among its 
advantages a six-inch parabolic reflector, 
chrome mirror finished and adjustable for 
all standard sizes of bulbs; miniature mag- 
netic tripper so thin that it can be left on 
the lens board when the camera is closed; 
switch at bottom of battery case to facilitate 
quick release after focusing, switch and 
focusing knob being located “in the span 
of a hand;” built-in side lighting outlet; 
flush connector receptacles and new type 
flat connector with prongs molded in solid 
rubber. 


“Handi-Slide” 

C ONSISTING of ready made glass pro- 
jection slides bound in red Bakelite 
and copper, the “Handi-.Slide” ($1.50 a doz- 
en ) is one of the latest devices for the users 
of 35-mm projection transparencies. In use, 
the transparency is merely enclosed between 
the two plates of polished glass. The plates 
are then bound in the Bakelite frame by 
a copper sheath, and the slide is ready for 
projection. The transparency may be quickly 
removed and a new one substituted. 


The Peanut Superflash 

A PEANUT-SIZE Superflash bulb, des 
ignated a.*? No. 0 (16 cents), about 30 
percent smaller than the smallest flash bulb 
made prior to its in- 
troduction — in fact 
no taller than a ] 
package of chewing 
gum — is now on the ! 
market. Its total 
light output, the 
manufacturers state, 
approximates 22,500 
lumen seconds, 
more than enough illumination for open and 
shut shots with average films, as well as 
synchronized speed shots with faster films. 

Also announced is “Special Press 40,000.” 
only slightly larger than the standard Super- 
flash No. 1. The press Superflash has a total 
light output of 40,000 lumen seconds, pro- 
duced in a wide-peak flash of great in- 
tensity and power to penetrate distance and 
cover wide areas. 


Focal Plane Shutter 

FOR MaKINA 

S UPPLEMENTING the regular Compur 
shutter, with speeds up to the maximum 
of 1 200th second, normally furnished with 
the Plaubel Makina II and II-S, the makers 
have now introduced a. special detachable 
focal plane shutter (127.50) which is in- 
serted in the back of the camera (close to 
the film plane) whenever very high speeds 
are required. The speeds of the focal plane 
shutter range from 1/lOOth to 1/ 1000th sec- 


JBargaingram 

VOL a l» WEST MAMSOW STtEH. CHIMCO. lU. HO 7 


Bass Soys: 

Photogrsphsrs on a postman's holiday 
to Chicago maka the customary calls on 
the Field Museum, the Adler Planetari- 
um, Maxwell Street, the Stock Varda, 
and Chinatown and then make a bee-line 
for the Camera Cross Roads of the 
World, . . . where they literally waste 
hours of their precious time inspecting 
the seductive gadgets in thia unique 
camera shop of oura .... for which their 
“better halts’* hate us most genuinely. 





Prtsideat 


A Rhamstins 
\ Electrophot 

< V Electric Cell 
Exposure Meter 
Model 10. vest jHjcket size, 
2*4 X U/i" thick, 4H ox. 
For still or cine. With col- 
ored Ivory rase. Tin* newest 
photo-electric me- •1(1 
ter on the market, 

Vahu $1 



Choose your weapons 

Either or both are yours for the asking. 
The brand new Tine caUlog No 234 Is 
filled with thousands of Items for the 
8 and 16 niito. silent or sound addict. 
No 236 Is the outstanding contribution 
to Still (’amera Catalog literature . . . 
featuring the usual Bass values . . . 
greatly enlarged . . . more and better 11- 
limtiatlons, etc, "Choose your weapons.” 

Another baker's-dozen 
of typical Bass 
guaranteed bargains: 


Contax 1 with t'arl 
Zeiss Tessar F :3 ’> 
lens and case $92.50 

9x12 Zeiss Miroflex, 

Tessa r F 4 5 and ac- 
cessorleH . $75.00 

5x7 Compact Graflsx, 

Tessar F:4.5 
lens and adapter 

$74.50 

5x7 Press Oraflex, no 
lens $25.00 

4x5 RB Tele-Graflex. 

8*/4'’ Ti'SSar F:4.r» 
lens $67.50 

4x5 RB Graflex, 

Series B, Kodak 
F:4.5 lens $75.00 

3‘/4X4*/4 RB Series 
D (Jrallex, Kodak 
F:4.5 lens . $87.60 


4x5 Naturalist Gra- 
flex, 24” ttauseh & 


3'/4x 4!/4RB Auto Gra- 
flsx, I^ong focus 7*4” 
Tessar F lens and 
adapter $92.50 

Vollsnda F:3.5 Ians, 

(^ompur shutter 

$24.50 

Foth Derby, like new. 
F'2.ri lens $24.50 

Bantam Speolal, 

range finder coupled, 
F:2 lens, Compur 
Rapid —like new 

$66.50 

21/4x31/4 Nottot roH 

film, ('arl Zeiss Tes- 
sar F:4.ri lens. Com- 
pur shutter $26.50 


mm 


Dept, AD, 179 W, Madison Street 
Chicago, 111. 

CAMERA CROSS ROADS OF TNE WORLD 
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Am»riei^$ Fa»t»$t Seller 

MODEL 120 

PHOTO ElVLARl^ER 

For all size Negatives up to 

214 X 314 INCHES 

(Equivalent nocttnn larser negatives) 

with 

FEDAR ANASTIGMAT F6.3 LENS 

CALIBKATCO EASEL. 

ISXIB’* BASEBOARD WITH 
MINQEO TYPE BORDP^ 

MAKER AND PAP 
HOLDER ATTACHED. 

EnUrRements 2 Mi to 7 
ttme« on baaeboiird. «x- 
tremcly fast cxpoaure. 
extra sharp printa 4 
masks for alt popular 
slue nrgatlTeN. Aooktypo 
negative carrier with 
eurve<l supports for rut 
and uncut fllui Double 
dlfruNiUR plates supply 
evenly distrib- 
uted intensified 
light and avoid 
luaRnitieutlan of 
dust spots Rultt In di 
apliratm with red flUer. 
l5s watt 
Included. 



Complete 
With Lena 

SI. 00 Hlulier 
oa W«at €o«at 


Kiitlrely Itlade In 17. H. A, Fully Ouaraiitved 

NKE IT AT VeiJII BEAlaEK 

If not tvnilabla ynu nwy arSor Slrast 
FEDERAL STAMPING 4 ENGINEERING CORP. 
Ofpt SA.7. 2S Ufayatte St.. BraMilyn, Naw York 
Ammriea’t LmmUimg Cnlargirr Mmnufmrturmrt 



graphic pnradn . . . and a rapidly growing 
clientele Is glad to acknowletlge a aervlce that 
Is friendly, personal and uniquely dlflfereiit. 


Typieof Pbbb CoaiBro VoInbsI 

Lelca Model r« F2 lens. K.R. case SI 25.00 

Contax Model 1 slow siieeds F2.8 Tessar 84.50 

ExaUta Model B FI. 9 lens 115.00 

Klne Exakta F2 Xenon lens . . 125.00 

Zeiss Mlrroflex 9x12 F4.n Tessar , 00.50 

rine Kodak Model K FI. 9 lens . 09.50 

Magazine Tine Kodak FI .9 lens . 04.50 
fine Kodak Hpeclal FI. 9 lens, like new 2M.00 

SpBcial VoIbbs In liiiBeMlors 

Zeiss Deltrintem 9x30, lightweight .. . 02.50 

Leitz Bliiuxlt 8x30 lightweight .... 62.50 

MANY OTHERS 

ASsvs Itsms Like Ntw*-«xMat wlisrs sasslOtS. 


ALL MERCHANDISE BOLD SUBJECT 
TO lO^OAY MONEY BACK GUARANTEE 


SasO for FREE MoRoy SsvISB Cstofof S^7 









ond and one full litni of s knurled knob 
completes the winding of the shutter curtoin. 

This new accessory is attached to the 
back of the Makina in the same manner as 
the ground glass back« the him pack adapter, 
the film holders, and the atiiomatic him* 
rotmting roll holder. 


Coronet Vogue Candid 
Camera 

I NTRODUCED as a “0y weight” camera, 
the Coronet Vogue Candid Camera 
($7.50) weighs only six ounces, is only 4Mi 
by 2% by inches in size, and produces 
pictures 2 by inches (50 by 30 mm). 

Streamlined, enclosed in a Bakelite body 
with chromium fittings, the Vogue is ready 
for action in an instant. The Coronet Vogue 
is ecpiipped with an F:10 Every-Distance 
Lens, an Ever-Set instantaneous and bulb 
‘'blitter, and brilliant direct vision view- 
finiler. 



Argus Speed Printer 

M oderate enlargements with the ease 
of contact printing is the principal fea- 
ture of ihe Automatic Argus Speed Printer 
($15.00), which makes 2'}i by 4Vi-inch 
prints from 35-mm 
negatives directly, 
without focusing or 
trimming. Of mod- 
em design, the print- 
er cabinet is all- 
metal, portable, 
weighs only 6% 
pounds and measures 7% inches high, 5% 
inches wide, 10% inches long. 

The Automatic Argus Speed Printer em- 
bodies a light source, a double condenser 
lens system, a double achromatic objective 
lens, and two first surface mirrors. 

'‘Simply lay the ready-cut sensitized paper 
on the glass and press down the printer 
handle for a few seconds, which automat- 
ically makes the electrical contact and ex- 
posures” — this is the formula. 

The manufacturers also announce the in- 
troduction of Argus Bromex paper, brought 
out specifically for use in the Argus Speed 
Printer, available in glossy, semi-matt, and 
silk surfaces and soft, medium, and hard con- 
trasts, single weight and double weight. The 
single-weight papers come packed 36 sheets 
to a package while the double-weight papers 
come 24 sheets to a package (each 35 cents) . 


Foto-Flat Mounting 
System 

C haracterized a scientifically de- 

velopcd membrane (a thermo-plastic 
material) that will mount prints without 
pressure and with low heat, the Foto-Flat 
method of mounting prints is now available. 
The sheets are sold in various sizes from 
strips for 35-mm prints to 16 by 20- 
inch sheets and rolls 16 inches wide by 
100 feet long. (Dozen 5 by 7, IS cents; doz- 
en 8 by 10, 20 cents, and at relative cost in 
the larger sizes.) 

The low heat of an ordinary electric iron 
will fuse the print to the mount in suitable 
fashion; however, a special device called the 
Fuio-Welder (smaU size, 11,50; large, $6^50) 
if available that is thermostatically regu* 
lated to midfitaiti the l«iw heat required. 


SMART— PRACTICAL 
ACCURATE 



the 

MlXl - raOTOSCOP 

electric exposure meter for all 
kinds of photography^ still, 
movie and color. 

Small and compact, direct read- 
ing, easy to use . ♦ . you can't 
fail with the MINI.PHOTa 
SCOP to indicate your expo- 
sures. 

$14-75 

rompletc with ev€*ready leather 
caHc. 

Send for illu$trated booklet S»AJ\ 

PHOTO UTILITIES, INC. 

10 West 33rd St., New York, N. Y. 


PRECISA 



12 pleturss 2y^ x 214'" or 
IS pletiirot 1%" x 
•a No. lio aim 

The salient features of the Preejaa minia- 
ture camera include : Famous Trinat 
Anastigmat F/2.9 — 7.5 cm, sufficiently 
fast for most adverse light conditions; 
built-in selftimer; streamlined all-metal 
construction and elegant finish; ttnuauai 
compactness compared with the picture 
size. 

Wtth tumour skattmwissJS 
tgHfc Prsatar II •hatlaiwSSO.OO 

fAtoriUorv «b riMniwt , 

mwofA AMgRi^N O0ilf!iS4i4t4tM!l ; ^ 
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JACOB DEISCHIN, conductor of our **Camera Angles** department, will 
answer in these columns questions of general interest to amateur photog- 
raphers. If an answer is desired by mail, enclose a stamped, addressed 
envelope. Queries should he specific, but Mr. Deschin cannot undertake 
to draw comparisons between manufactured products nor to advise on 
the purchase of equipment or materials.’—The Editor. 


Q, Will yon kindly tell me if there ii 
a way to know when a deaensitiaer be- 
gins to work unsafely? Is there a mathe- 
matical rule to know the depth of focus 
of a lens at the different diaphragm 
openingSt when we know the focal 
length of the lens? — Rev. R. T. 

A. A desensitizer solution should last 
about six months if kept in a dark bottle. 
With use it will naturally oxidize gradually. 
One way to learn that th^ degensitizer is 
working unsafely is when films begin to 
show signs of fogging, but this may be due 
to using too much light; a safer way U to 
watch the color of the solution — when it 
grows lighter in tone, then it is time to mix 
a new solution. 

For finding the depth of focus of a par- 
ticular lens at various diaphragm openings, 
it is first necessary to learn the hyperfocal 
distance lor the lens in question. Hyperfocal 
distance, which is the term applied to the 
nearest plane in focus when the lens i^ 
focused on infinity, is determined by the fol- 
lowing simple formula: Multiply the focal 
length by itself; multiply the result by the 
circle of confusion (in your case, 1/250), 
the latter referring to the degree of unsharp- 
ness permissible because not perceived by 
the eye; divide the result by the F: value 
of the lens, say F:8, the latter multiplied 
by 12 to obtain a result in feet instead of 
inches. Thus, the square of 7.25 (focal 
length of your lens) multiplied by 250 
equals 184^; the F: number, 8, multiplied 
by 12, equals 13,140 divided by 96 comes 
to 137 Im, the hyperfocal distance. Having 
obtained the hyp^ocal distance, it is now 
possible to make up a depth of focus table 
for objects at given distances from the lens 
as follovfs: Multiply the hyperfocal distance 
by the distance ^used upon. To learn the 
nearest point in focus, divide this result by 
the hyperfocal distance plus the focused dis- 
tance; to learn the farthest point in focu% 
divide the result by the hyperfocal distance 
minus the focused distance. 


mmoem is « Foth Derby widi 
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foevufliif scale ta marked in meters^ as 
falfaftnsi and so oii^ 1 base 
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followings Using stop Ft 2.5, distance 
focused upon 9 feet, 12, 21, 33 and in- 
finity. Also, the table for Fs3 and F:3.5 
stops? — J. B. 

A. Concerning your conversion of meter 
markings into feet, your first figure, namely, 
2^8 feel for 0.75 meter is correct, but the 
others are not. One foot is equivalent to 
0.3048 meter. Therefore, one meter, as we 
figure it, comes to 3*4 feet, 1.25 meters to 
4 feet, and so on down the line. As to the 
depth of focus (the correct term is depth 
of field) table, we suggest you consult our 
reply to Rev. R. T. above on the method of 
calculating near and far distances. By this 
formula, we find (figuring on a circle of 
confusion of 1/400) that 53.333 feel is the 
hyperfocal distance for your 2‘inch lens wide 
open, namely F:2.5, and the near and far 
distances (in feet) in focus (depth of field) 
at the various distances focused upon, with 
the lens wide open, are as follows: 9 feet — 
near 7.7, far 10.8; 12 feel — near 9.8, far 
15.4; 21 feet— near 1.5, far 34.6; 33 feet — 
near 20.4, far 86.5. As for infinity the nearest 
distance is, of course, the hyperfocal dis- 
tance, namely, ,53.333 feet. We understand 
that there is no F:3 marking on the lens 
in question. For the F:3.5 stop, the hyper- 
focal distance is 38.095 and the near and 
far distances for 9 feet are 73 and 11.8. 
With this, we leave you to carry through 
the rest of the calculations by yourself, 

Q, In the handling of exposed film 
whieb has not yet been developed, if 
the fingers should accidentally touch 
the emulsion with no great pressure, is 
it likely that the latent image will be 
affected? — S. E, L. 

A. If the fingers are perfectly dry, thor- 
oughly clean, and no grit adheres to them, 
neither the film emulsion nor the latent 
image will be affected. However, this is not 
a good practice and should be avoided as 
much as possible inasmuch as the safety 
conditions prescribed seldom obtain. Hold 
the film by the edges is still the best rule 
to follow. 

Of what value arc filters in free- 
lance work? Wkat effe^ eait they have 
on the pletnret?— $• 

A, Because of your reference to free- 

work and the wording of your first 
quetlloii^ we presume that your second ques* 
tsoA rcim to the possible ^ect that the use 
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$250 IN PRIZES 


H ERE'S another i^and oppor- 
tunity to win a big cash prize 
with your 8ynchro*Bunlight pictures. 
First prize |1(X), second prize $50, 
third prize $25 and 15 prizes of 15 
each. 

Details of this contest — which 
was so popular last year — will ap- 
pear next month. Look for them — 
and in the meantime, send for the 
new two color illustrated helpful 
leaflet, “Synchro-Sunlight Photog- 
raphy.” 

The Kalart Micromatic Speed 
Flash will be your best ally in this 
contest. It will help you get your 
picture every time! Fits practically 
all modern cameras . . . $13.50. 

All Kalart equipment made in 
IJ. S. A. See your dealer or write: 

The Kalart Company 

Dep*t 87 

915 Broadway, New York 
619 Taft Bldg.,"'Hollywood, Cal. 



Film Pack Cameras 
GO CAIWDID 
IN A Bit; WAY 

Y OU’LL give your Speed Graphic, 
9 X 12 cm. or 2*A" x 3^ film 
pack camera the convenience of an ex- 
pensive minnie when you install a 
Kalart Synchronized Range Finder. It 
gives your camera automatic focus plus 
all the advantages of man-size nega- 
tives. Always accurate and dependable, 
the Kalart Synchronized Range Finder 
makes the “guess focus” shots things of 
the past. 

Model K, $20.50 installed, now avail- 
able for 36 different 2% x 3^ and 
9 X 12 camera and lens combinations. 
Model G, $27.50 installed for 2% x 3%, 
3% X 4*4, and 4x5 Speed Graphics. 
Special installation for 5 x 7 Speed 
Graphics and 9 x 12 Linhof cameras, 
$32.50. 

All Kalart Eouipment made in IJ. S. A. 
.See your dealer or write: 

The Kalart Company 

87 

915 Broadway, New York 
619 Tnit GO. 
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Actual Rallti neoaiive tise, 2ii x inches. 
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Gives You a 
Square Negative in 
a Practical Size 

'T'HE square shaped negative (popularized 
by the makers of the RoUeicord) oilers 
many advantages. It simplifies composition 
and speeds up camera action. It gives you a 
symmetrical picture that may be cropped to 
any desired shape. Many cameras now tea- 
ture the square shaped negative. Some have 
even copied the RoHei “twin lens” idea. But 
no other cameras offer the advantage of the 
tM-/ra fast finder lens — a fundamental feature 
that gives you a brilliant image on the 
ground glass regardless of the diaphragm 
stop being used on the taking lens — and even 
under adverse lighting conditions. 


You Actually Sec Each Picture 
Before, While and After 
Making the Exposure 

With a Rolleicord you not only get a “pre-view” 
of each incture, right side up and m actual 
negative-size, but you sec the picture while it 
u being mod*, as well. 

Perfect focusing is automatically assured with- 
out bothering with a range finder. There is no 
guesswork when you arc using a HolleicordI You 
get 12 exposures of a practical size — 2*4x254 
(6x6 cm ), on standard, economical IJO roll film. 


Ask Your Dealer to Show 
You These Two New Models: 



Model Is, has a S^eiss Trio- 
tar f/4.5 lens in onc-Ievcr 
Compur shutter w ith speeds 
up to 1/300 sec., and an 
f/.t.2 focusing lens; a sport 
type metal frame view find- 
er for eye-level focus- CCC 
ing. Only , 

Model n is ecjuinped with 
a Zeiss Triotar f/3.5 lens, 
and an f/3.2 focusing lens. 
The hood has a folding 
mirror w'hich permits fo- 
cusing and composing at 
eye-level. A fine prwi^^ 
camera in every 
respect Only . 


575 


If your dealer cannot 
•uppty you with full in- 
formutiona writat Dtpt, 277 


BURLEIGH BROOKS 
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of filters would have on the increased sal- 
ability of pictures made with filters. Filters 
are designed for three purposes — to correct 
partially, to correct fully, and to over-cor- 
rect. By “correction** we mean, of course, 
the use of a filter that, in conjunction with 
a suitable film emulsion, will produce a 
negative and an ultimate print or enlarge- 
ment that will more or less faithfully rep- 
resent the original subject. For this pur- 
pose the light and medium density filters 
are employed. Such filters are mandatory 
in much outdoor and some indoor work and 
the free-lance photographer must equip him- 
self properly on this score, the selection of 
filters depending on the type of work he 
plans to do. On the “over-correction** side, 
the dark yellow filter will be found useful 
when photographing multi-colored objects, 
as in flower photography, while a red or 
orange filter as well as the dark yellow will 
help greatly in producing striking landscape 
pictures. The free-lance photographer must 
produce pictures that will sell and for that 
reason his work has to he considerably above 
the average in order to compete succeMfulIy 
with other commercial photographers. Filters 
will go a long way in producing pictures 
that will please the paying customers. 

Qn I purchase my paper by the half 
Itross. Can you suggest a method by 
which I can avoid wrapping and un- 
wrapping the entire batch every time I 
need a sheet of paper? — L. A. S. 

A. In the darkroom, by the usual printing 
light, slit one end of the heavy paper in 
which the photographic paper comes 
wrapped, and tear a small piece out of the 
center of this open end. This will permit 
you to take the sheets out of the package 
without unwrapping. Needless to add, one 
end of the box should remain sealed in order 
to serve as a “hinge** and the open end of 
the batch of paper placed at this end. 

Q, What is a good method of remov> 
ing abrasion marks from glossy prints? 
— N. D. O. 

A. Dip a wad of cotton in alcohol and rub 
carefully over the aflfecied parts. 

Qn I have a supply of chloride paper 
that has been lying on the closet shelf 
for about three years past its expiration 
date. Do you think it is worth while 
keeping ?---0. D. M. 

A. Contact (chloride) papers are unusu- 
ally stable and have much greater keeping 
qualities than the faster (bromide) enlarg- 
ing papers. Try using the paper; it may 
surprise you to learn that it is practically as 
good as it was when you purchased it. 

Qn Will you please send me any avail- 
able material you have on founding a 
camera club in a high school? — K. T. 

A. The details of founding a camera club 
are generally the same as those involved in 
starting any other type of club, except 
where it is planned to inaugurate a “com- 
munity** darkroom and (or) studio for the 
use of the members. There are also the 
questions of how to defray the expenses of 
periodical exhibitions, sponsoring of promi- 
nent speakers, and so on. Several magazine 
articles have recently appeared which may 
furnish you with some ideas along this line 
by persons closely assoc^l;ed with this type 
of work. “Your Minicam Gub” by Frank 


Liunt appeared in the January, 1938, issue 
of “Minicam,** and the winter edition of 
“Everyday Photography** ran an article on 
“A Club’s Club,** while in the February 
March issue of the same magazine there ap- 
peared an article by Bill Seaman on “Keep- 
ing a Camera Club Alive.’* Other expert 
sources of information on this subject are 
The Metropolitan Camera Oub Council, 
106 West 13th Street, New York, New York, 
and the Camera Club, West 68th Street and 
Broadway, New York, New York, one of 
the oldest camera clubs in the country. 

Q, Photography has recently become 
so imbedded in me that 1 intend to 
make it my lifers work. Knowing of 
your ability along this line, I would like 
your advice on getting a foothold in this 
profession. Til appreciate any sugges- 
tions you may make. — B. R. 

Au The first suggestion, and one which 
you must adopt immediately if you are to 
get anywhere at all, is to make up your 
mind as to the particular type of work you 
wish to undertake. Photography is a very 
general term including a multitude of dif- 
ferent activities, all of which are classed as 
photographic endeavors. Presumably, you 
wish to go into one of the commercial 
branches of photography; but do you want 
to do studio work with models for adver- 
tisers, or turn out pictures for the press? 
In short, it is necessary to specialize in some 
one branch of photography because each 
presents its peculiar problems and methods. 
We presume, of course, that you already 
have some knowledge of photography and are 
seeking a “foothold,** as you express it, in 
order to apply your knowledge to best ad- 
vantage. 

Qn In photographing a waterfall 1 
have tried unsuccessfully to avoid the 
*Vhite paper** efifect. Can you suggest 
a method of photographing a waterfall 
so it will look natural?— "L. D. 

A. Instead of giving the subject one full 
exposure for the lime required, place the 
camera on a tripod and give several shorter 
exposures totaling up to the time required. 

Q. How many films (No. 120) can be 
developed in one quart of the Eastman 
D-76 formula without increasing the 
development time? What increase in 
development time would you suggest, if 
it is possible to get good results in this 
way, after this number of films has 
been developed? The only difference 
between the Eastman formula F-5 for 
films, and F-1 for papers, is that the 
former contains 15 grams of boric acid. 
Would it make any difference in tone 
or keeping qualities if F-5 is used for 
paper or F-1 for films? Which of the 
two is better for use on both?-— 1* G. P. 

A. About 10 rolls is the maximum num- 
ber generally recommended, with an in- 
crease of about one minute in developing 
time for each roll processed thereafter. 
Formula F-5 was introduced as a fixing bath 
in film processing because it was found to 
improve the contrast in negatives. Paper, 
however, is not sufficiently sensitive to gain 
anything in this regard, and for this reason 
it is pointless to use F-5 in fixing prints* 
However, if you wish to use the same 
formula for both papers and negatives, we 
suggest F-5 for the sake of the negatives. 


NkW YORK 




BRASSErS NAVAL ANNUAL 193a 

Edked by Rear-Admiral H, G» Thurs field 

M ore has happened in connection with 
naval questions throughout the world 
dtirtUg the past year than during any simi- 
lar period for many years. With the new 
enlarged naval programs there will be even 
greater activity during this year. This 49th 
Edition of an old authority discusses the 
activities of the past year and serves to in- 
dicate the trend not only in amount of 
building but in design. As usual there are 
pertinent discussions as to the international 
situation, relative naval strengths, trends in 
design in various countries, aviation and 
its place in the naval scheme, and a chap- 
ter on the transatlantic air service. There 
is a large reference section on all types of 
armament, and as usual the book is well 
illustrated with scores of photographs, sil- 
houettes, battleship plans and elevations. 
(521 pages, 6 V 2 by 9^*.) — 112.50 i)OHt- 
paid. — F, D. M. 

BRlLLIANCE--GRADATION-^-SHAUP- 
NESS WITH THE MINIATURE CAMERA 

By Harry Champlin 

W HAT is the difference between an ordi- 
nary print turned out by a run-of-the- 
mill photographer and a superlative print 
of salon quality that immediately commands 
both attention and respect? According to 
the author, the difference lies mainly in 
those refinements of technique which all too 
few photographers will take the trouble to 
learn. In this fact is found the reason for 
the preparation of the present book in which 
are concentrated those aspects of technique 
in which the majority of miniature camera 
workers are weak. (160 pages, SV 2 by 8 
inches, numerous photographs and a few 
drawings and tabulations.) — $2.15 post- 
paid. — A, P, P. 

LEGENDS OF GEMS 
By Horace L. Thomson 

HE author’s earlier little book, “Gems 
How to Know and Cut Them,” now forms 
the second and minor portion of a new and 
larger book, the newer portion being on 
amulets, astrological birthstones, and on 
gems in their mystical or occult connections 
all the way from Aquarius to Capricorn! 
In it the author says, “There is more to the 
science of stellar influence in human affairs 
than is generally realized . . . before long 
the vibrations of gems and their powers will 
be better understood.” This reviewer does 
not “understand” these “powers” but still 
recommends the older, non-occult and prac- 
tical part of this book to gem-stone hobby- 
ists who do not object to the pseudo-science 
of astrology. ( 124 pages, 6 by 9 inches, illus- 
trated.)— 41-15 postpaid. — A, G. /. 

THE ENGINEER’S SKETCH-BOOK OF 
MECHANICAL MOVEMENTS 

By Thomas Walier Barber 

T O use i hackneyed expression, this vol- 
unne is a mine of information tor the 
enidtteer, % It contains discus- 
<»iotis of practkally 
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every conceivable movemenl, device, appli- 
ance, and contrivance employed in the de- 
sign and construction of machinery for every 
purpose. The illustrations, in fact, total 
nearly 3000 and everything is classified and 
arranged for easy reference. It is intend- 
ed as a guide to enable the engineer to 
solve any mechanical design problem visu- 
ally. (355 pages, 6 by 9.) — $4.45 post- 
paid. — F. D. M. 

TELEVISION A STRUGGI E 
FOR POWER 

By Frank Waldrop and Joseph Borkin 

T ELEVISION is foreseen by the authors 
of this book as a pi>wer for g<w>d — or 
for evil ; they appear to lean toward the evil 
side. They lake the view that, just as the 
automobile replaced the horse, television 
will revolutionize all world standards of liv- 
ing. Tliey may be right and, in any event, 
it does no barm to consider all the aspects 
of a coming scientific development. They 
assume that television is here. It is, in the 
laboratory. How s<»on it will invade the 
average home and just bow effective it will 
be in supplementing or outmoding other 
forms of communication is still a problem 
which many authorities would hesitate to 
answer in as definite a manner as have the 
authors of this hook. Good reading, whether 
or not you agree with the conclusions drawn. 
(3()() pages, 6 by inches, unillustrat- 
ed.) — $2.90 postpaid. — A, P, P, 

SAFETY FIR.ST AND LAST 
By Charles K. Dull 

AUTOMOBILES are, in reality, puwerfiil 
projectiles in the hands of pf*ople who 
have not been thoroughly schooled in their 
use. This hook attempts to show proper use, 
so that the driver of each car may have 
reasonable^ assurance.' that he will not get 
himself into so tight a place that he cannot 
safely get out. The first 156 pages discuss 
driver problems in detail and show by draw- 
ings the propf^r way of passing on the road 
or at corners, parking, and navigating some 
of the odd by-pass intersections that have 
been constructed. It has also a much needed 


We can supply our readers with any 
of the books reviewed in this de- 
partment. Prices qnoted include do- 
mestic postage. Foreign prices are 
necessarily higher due to Increased 
ghipping charges. 
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discussion of the car itself so that the driver 
may understand its capabilities. The last 
part of the book concerns safety In the home, 
on the farm, and in the factory and tells 
how to avoid such injuries as are commonly 
caused by use of ladders, fire, and electricity* 
The conclusion states that accidents can 
be checked and shows how it is up to you 
and me to solve this problem. (241 pages, 
. 5 % by 8V2.) — $1.90 postpaid. — F, D. M, 

RATTLES WITH MON.STERS 
OF THE SEA 

By F. A. MitchelCHedges 

N arrative accounts of tussles with 

large jewfish, tiger-sharks and other 
sharks, queen fish, giant crawfishes, colossal 
turtles, eagle-rays, barracudas, tarpon, alli- 
gators, saw-fish, and numerous others. 
Slaughter, shock, horror, jungle of the sea, 
the “clutching death” (octopus), fight, fury, 
man-eater, adventure — such words chosen at 
random give the keynote of this book, in 
which a British sportsman tells of his 
searchings for excitement. He found it and 
put it into this hook. Lively reading! — $4.20 
postpaid. — A. G. /. 

FIRST AID FOR THE AILING HOUSE 
By Roger B. Whitman 

E nthusiastically received by home 

owners everywhere in its fir.st edition, 
this latest revision, enlarged and expanded 
in many of its aspects, should he even more 
widely acclaimed. It gives the latest informa- 
tion on oil burners and air-conditioning 
equipment, house insulation and plumbing, 
paints and enamels, and many other topics 
too numerous to mention, yet definitely in- 
dicated l>y the title of the book. (350 pages, 
6 by 8V2 inches, a sprinkling of draw- 
ings.) — $2.65 postpaid. — A. P, P, 

KNOWING YOUR TREES 
By G. //. Colli ngwood 

F ifty common trees of the Ihiiled 
Slates — rommmi hut not commonly 
known — are discussed in tliis well illustrated 
hook, which is a reprint of monthly features 
that have been running for some time in the 
magazine American Forests, Each tree is 
discussed in a single spread of two pages 
with one prominent picture of a typical 
tree of the type named, a photograph of 
the foliage or fruit, a photograph of the 
characteristic trunk, and a drawing of the 
United States showing by shaded sections 
the natural range of the tree in question. 
(109 pages, 8 ')a by ll>i.) — $1,15 post- 
paid.— f. 1). M, 

SHEET METAL WORK 

By William Neubecker, Instructor, N, Y. 
Trade School 

A MANUAL of Practical Self-instruction 
in the art of pattern drafting and con- 
struction work in light- and heavy-gage 
metal, including skylights, roofing, cornice 
work, patterns for forced-air fittings, and so 
on. The treatment assumes that the reader al- 
ready knows how to use tinsmithing tools. 
(360 pages, SH by 8 inches, 400 illustra- 
tions.) postpaid.— C, /. 
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A Monthly Department for the Amateur Telescope Maker 
Conducted by ALBERT G. INGALLS 


U niquely, the ncheat-field IfleHcttpe, 
or RFT, because of its special ilesign, 
reveals in one view of splendor the greatest 
number of stars that can be made visible 
in any telescope, small or large, and the 
man who first worked it out, S. L. Walkden, 
of London, described its principles jn “Ama- 
teur Telescope Making — Ad- 
vanced,” with a follow-up 
article in the present columns 
last January. In the following 
paragraphs he now proposes 
an RFT Cassegrainian. 

“There is a proportion of 
keen designers and construc- 
tors always on the lookout for 
‘new worlds to conquer*, to 
whom old-fashioned simplicity 
and ease of construction make 
an inadequate appeal, and 
some of these feel an exhilarat- 
ing urge to pass over ordinary 
reflectors and wrestle with the 
troubles of Cassegrainian and 
newer types. They undoubted- 
ly have hard and adventurous 
jobs before them, but these are 
precisely what they want. 

“So, first, regarding the 
aperture, a inches, of an or 
dinary Cass RFT: If this is 
less than 4”, the convex and 
the hole are likely to rob the 
main mirror of more than 20 
percent of the light, and that 
is rather loo much compared 
with the 9 percent of the 4" 

Newtonian. If, on the other 
hand, the aperture exceeds 
11", the constructor may need 
an eyepiece more than about 
3" in diameter. This really 
should not be allowed to mat- 
ter, but 3" is about the limit 
of what some seem to like or 
think practicable in ordinary instruments. 

“Having settled the aperture, a inches, 
the mirror’s focal length is made c times a 
inches, where c is the focal ratio. It is ad- 
visable to have c equal to about 4; for, if c 
is greater, the area of mirror pul out of 
action by obstruction and by the hole is 
unduly increased, while if c is less the mir- 
ror and the convex arc not easy to make 
of a quality to give good definition. 

“With a and c both settled, and so of 
course with F=:co inches (Figure 1), the 
proper distance of the convex within the 
primary focal point, or the distance </, is 
found from d=: F(V20F— 2F/a) / (10a — 
2F/a) inches. Then 2r, the diameter of the 
convex and of the hole in the main mirror, 
is given by 2r=F ( F — d) / 5ad inches. 

“The focal length of the convex, or /, is 
given by /=d (F—d) / (F— 2d) inches, 
though perhaps a 5 percent error in making 
it, especially 5 percent less, need not be wor- 
ried about. 

As to the eyepiece, it is to be made 
identical with one which would suit a plain 
refractor RFT of focal length equaling the 
F" of the main mirror, but of aperture 


equaling only 2r, the inches diameter of 
the convex mirror. Its particulars may then 
be arranged by methods like that outlined 
in ‘ATMA,’ but the extra diameter of the 
field lens, mentioned at thi* end of the foot- 
note on page 633 and amounting to F/50d^ 
inches (where a is now and here the dia- 


meter of the convex) may not have to bo 
considered ‘negligible*. The eye distance, 
loo, may often be rather larger, at about 
1^/4X (F/14a-f F/17flr') inches, where the 
convex diameter is again inserted for a, as 
the ^virtual aperture’ in the Cass eyepiece 
calculations. 

“There is an alternative graphical way 
of solving these problems of the Cass RFT, 
and it sometimes has advantages over mere 
inflexible formulas, and nearly always helps. 
It is illustrated in Figure 1, in its applica- 
tion to a 6" aperture of 24" focal length, 
for which, of course, c=24/6=:4. The meth- 
od is as follows: From Z draw ZA horizon- 
tally, equal, to scale, to the 24" focal length 
of the main mirror. Again from Z draw ZY 
vertically, equal, to a much larger scale, to 
the 3" radius of the mirror. Then from A 
draw AX equal, on the same larger vertical 
scale, to the radius of the main focal RFT 
image, or to F/lOa, which in this case is 
24/60, or 0.4". Join XY, to tell the needed 
radius of the convex mirror for any distance 
d within the main focal point. From Z draw 
the 45® line shown. Now from A draw the 
‘triangular spiral’ ABCDS (by a little easy 


trial and error), having CD exactly equal 
to AX and DE exactly parallel to AS, and 
having its finishing point E on CB and also 
exactly on the line XY. 

“Then we have found at C the proper 
place for the convex mirror, 17.6" from the 
main mirror; and in CE we have found the 
proper radius of the convex 
mirror, 1.10", and of the resul- 
tant field image, 1.10", and 
of the hole to be made in 
the main mirror, 1.10" — and, 
within about Vs", the larger 
radius of the field lens of the 
eyepiece. As to the focal 
length, /, of the convex mirror, 
by drawing a 45° line from C 
till it joins BA produced in 
//, and noticing how far H is 
bori/onially and to scale to the 
right of 6’, the focal length 
needed, or /, is found to be 
10.12"; and that is 10.12/2.20, 
or 4.60, times the convex’s dia- 
meter. 

“Making the eyepiece ac- 
cording to the settled rules, as 
for a 2.2" refractor of 24" 
focal length, the field lens 
2.4" diameter. The eye lens 
may be Vi of that, or 1%", 
but will suit if not less than 
1.4". The lenses’ distance 
apart, the usual r/4 — that is, 
F 4fl inches--«is 2yi", and the 
eye distance will be about 1.4" 
according to the formula be- 
fore given. 

“It might be asked : ‘Why not 
design the convex an inch or 
more farther from the main 
mirror, and so have the con- 
vex only 0.99" or less in 
radius y’ The answer of the 
triangular spiral is that the 
resultant field image like CE, and therefore 
the hole in the main mirror, would swell 
up to 1.37" or more in radius (see the dotted 
curve through E), so that no advantage 
could be reaped. Then, it may be oppositely 
asked: ‘Why not design the convex an inch 
or more nearer the main mirror, and so have 
the resultant field image and hole only 0.90" 
or less in radius (see the dotted curve 
through E) V The answer of the XY line is 
that the obstructive convex needed would 
itself swell up to 1.21" or more in radius, 
so that again no advantage could be reaped* 
“The only real remedy both ways is to 
have a very short main focal length, say 9", 
so as to have a delightfully small convex 
and hole, and the whole instrument as small 
and portable as a silk hat; but, at the pres- 
ent day, such short-focus remedy is more 
easily spoken about than put into practice, 
especially seeing that the convex needs to 
be similarly shortened in focal length and 
be formed like too much of the end of an 
^•gg- 

“It is useful to notice that this graphical 
method equally well solves the problem of 
any ordinary Cass of 40® fully Illuminated 



Figure 1 : Layouts for RFT Cass and Greg 
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pow6r p«r lirch of iperture 
which it is proposed to use. 

**To the right of point A in Figure 1 is 
drawn the similar graphical solution for the 
con^ppnding 6'' Gregorian RFT, if only to 
show Itow unsuitable this type seems to be 
for RFT construction, for it should be 
noticed how large the concave mirror and 
the hole have to be. For this reason and be> 
cause the diagram is similarly lettered to 
the Cass diagram (using slanting capitals), 
detail description is unnecessary; moreover, 
the chief formulas are written at the right 
of the drawing. In the Gregorian the eye- 
piece has to be arranged the same as for a 
common refractor RFT, of focal length 
equaling the F" of the main mirror but of 
virtual aperture assumed to be only at// (F-4- 
d) inches diameter, 

**At the top of the diagram is drawn, en- 
tirely to the horizontal scale, the sectional 
arrangement of the 6" Cassegrain RFT, 
which certainly has the virtue of shortness; 
and at the Imttom of the diagram is drawn 
to the same scale the 6^^ Gregorian RFT, 
which certainly has more than the one de- 
fect of length. But, whatever defects either 
is here seen to have as described, these de- 
fects may easily be the longed-for challenges 
to the clever and energetic and further dis- 
covering constructors before referred to, 
each acting on his belief that difficulties are 
only made to l>e met with and be triumphed 
over. So far as there is sucxiess there is again 
the reward, of the richest and loveliest views 
of the heavens yet seen by man, using the 
given apertures.” 

A S Kirkham showed here last month, the 
. very simple RFT calls for a better-than- 
simple eyepiece — ideally an achromatized 
and costly Ramsden but at least a plain but 
very good Ramsden. However, when the 
market was canvassed it turned out that 
there was no wholly suitable eyepiece to he 
had if the rather ideal specifications — f.l. 
1.12", .92" diam. field lens, as in “ATM A,” 
636 — were considered. However, one deal- 
er is making up a special lot having ap- 
proximately these specifir^itioiis. At the same 
time comes a letter from Walkdcn contain- 
ing his own impressions regarding eyepieces 
for RFTs, First, he says: “If a lelescopist 
thinks of employing a certain eyepiece of 
stated focal length /", he should pay great 
regard to the caution in ‘ATMA,* page 64.S, 
footnote 5, making quite sure, as by test, 
that he knows the actual focal length /" 
of the eyepiece.” In this he is quite right 
for, as Alison has pointed out, many eye- 
pieces differ quite widely from the focal 
length designated on them. He then con- 
tinues: “Now the RFT is really a simple 
telescope of the lowest possible power of 
about 3,5 per inch of aperture, and its 
proper, fully illuminated apparent field of 
view is considered to be a^iit 40**, as ob- 
tainable by a usual type of Ramsden eye- 
piece. From all this there follow certain con- 
sequences, one of which is that the field 
lens of the suitable eyepiece of /" focal 
length should have apt^oximately the dia- 
meter of 0.70 X / inches and, indeed, could 
he about 1/10^ larger than that, because 
the lens is a little on this side of the .field 
image, H the Bald lens is much smaLUee than 
that; the iq^irent field of view it likely to 
be Im than 40^ in diameter, 
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Scan scmmer skies 

with a TINSLEY Four Inch Portable Reflector. Tripod of Alumi- 
num, adjustable in height; Parabolic Mirror of Pyrex coated 
with Aluminum; complete with three Eyepieces $134.00 
With case $165.00 

Send six cents for Illustrated Catalogue giving full details of 
the above instrument and many others, sizes 4" to 20"; also a 
complete line of Supplies for the Amateur Telescope Maker, the 
best in (|uality at most reasonable prices. 

TINSLEY LABORATORIES 

203S Ashby Avenue Berkeley, California 


RICHEST-FIELD-TELESCOPE EYEPIECE. 1.14" efl. 
.92" field lens, .62" eye lens. O. D. $6.50. 

SALKS^SERVICE SHEET. Send $1 and 25 words ad- 
vertising your mirror, mount, or anything you want to 
sell or buy. Mailed with our circulars for 1 month. 

PORTABLE MOUNT. With rigid pipe pedestal. Mov- 
ing parts of bronze. For 6" or smaller telescopes. $10. 

ACCURATE FOCUSING is easy with our spiral sleeve. 
IH" O. D. Send Pierce oculars for fitting, $1 each. 

VERY SPECIAL, AU-lnclusive telescope kits. Proper 
glass, clean abrasives in tin boxes, best rouge, real 
pitch, a complete EYEPIECE, an ALUMINIZED DI- 
AGONAL, complete Instructions. 4" — $3.50, 6" — $5. 

Free test of your mirror. Write for catalogue of supplies. 
TWENTY YEARS OF EXPERIENCE TO HELP YOU 
John M. Pierce • 11 Harvard St. • Springfield, Vermont 



JAMER’S “ALL-IN-ONE” KITS 


Contain finest annealed, edged and bevelled tool and mirror blanks. 
We use only new glass. CORRECT thickness. Carborundum powdets, 
fine emery, rouge, synthetic white pitch (better than natuial pitch), 
and one fully polished diagonal. Also the only COMPLETTB and 
AUTHORITATIVE instruction book — ’Amateur Telescope Mak- 
ing” edited by A. G. Ingalls — yoo pages, piofusely illustrated. Kits 
may be purchased with or without this book but we supply no othei 
instructions for making reflectors because it is impractical foi the be- 
ginner to hope to make a perfect minor without it. 


4 inch kit ^2.00 

6 inch kit $^,00 

8 inch kit #6.00 

10 inch *^ALLAN-ONE^^ kit #10.00 


with book #5.00 
with book #6.00 
with book #9.00 
with book #13.00 


Send $1 deposit with otrlci l)ahincc C O 1) 

Unbeatable Quality e Unbeatable Prices • Compare Either! 


C W. JAMER BOX 4 BAYSIDE, N. Y. 


r-TBLE8COPE MAKERS-i 
H»rS--OUR SPECIALTY 


••isr 'SSKW?!?."*' 

COMPLETE S37S 

livM, tsmfsrM Siteli. fyvs«t liwtriatlM#, ste. With 
««AmstMtr TtlfMSfs hslUiif'' (6 25 

PYREX KITS— 6''— $5.50, S''— $6.00 

rHElE Uioponal wlih mcS *.<1 


ALUMUnZlNG 

OPTICALLY CORR8CT FINISH 

4 J.SP 10"— »s.oo 

PERISCOPES 

$10.00 

f%" dit. SFfCIAL 

PREIB wtoteff 7ele$fon*‘$, Wlerotoopot. Binoeulart, 

tie, iititrwtUmi /or Toiooeopo Mofcihp, 

PRBCCUON OPTICAL SUPPLY CO. 
1001 B. lOfrd SttMl Nw YmR Citi' 


ALUMOnZIMG 

NEW SURFACE-HARDENED ALUMINUM 
COATINGS 

with f?re«itci resistance to mechanical abra- 
sion and uniformly superior in reflectivity 
at the same leasonahlc prices maintained 
in the pa.st. 

Coating Pricai: 4"— -$1.75, 5"— -$2.00, 6" 
— $2.50, 7" — $1.00, 8" — $3.50, 9" — 

$4.25, 10” — $5.00, 11” — $6.50, 12” — 

$7.50, and 12^8" — $8.00. Larger ataea up 
to 36 inchaa in dlamatar on requeat. 

Diagonal Coatings for diagonals of the fol- 
lowing widths: 

I'/,"— 50c, 114 60c, 1%”— 75c, 2” 

— $1.00, 2*/4" — $1*25 end 3” — $1.50 

LEROY M. E. CLAUSING 

720 Greenwood Ave. Wllinette, III. 
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ATEMSrO 

OCIJLARS 

Approved and uftcd from eoaftt 
to coast for the third year. Fibre 
Lens cells — Brass mounted — 
diameter 1% inches. 

RAMSDEN TYPE 

— 1" — efl oculnriK 

SOIJD OCULAR— Vh" efl 

*1 each 

FREE with every order amounting 
to $3,00 or more an ATEMSCO 
single lens terrestrial ocular 

Amateur Telescope Makers 
Supply Co. 

Box 213 Flushing, N. Y. 


KITS OUR 

SPECIALTY 

4" kit ^ 

2.95 

Pyrex 

$ 4.25 

6" kit 

3.75 

Pyrex 

5.50 

8" kit 

6.75 

Pyrex 

8.50 

10" kit 

9.95 

Pyrex 

13.95 

12" kit ] 

14.75 

Pyrex 

24.00 

Kits contain 2 glass discs. 8 grades of abrasives 


(fewer do not insure an optically perfect surface), 
rouge, pitch or beeswax, and instructions. 

Money*bMck guaranlet that 

THESE KITS ARB SECOND TO NONE 
REGARDLESS OF PRICE 

(send for free catalogue) 

M. CHALFIN. 1425 Unffellow Ave., New York, N. Y. 


Genuine POLAROID. For Experimental Purposes 

Till* unique modern sulntltule for Nlrol nrlsms U turn 
availublu for Mil pulurisod lleht ixporlnunli ut new 
low price*. 

I'OLATIOID. BVHUsblc In nUes up to 12 x 12 InuheR 
come* cemented between thin truiHparent plastic It 
can bo cut to any xlzo or slinpc with a sclsttors 

PRICES: Minimum 4 »q. In. (2"x2") ® fl.CO Postpaid. 

I.arcw III iiratKirtioo. all aWc* at tha rain of $] 00 for aarh 4 an in 

Ki*a la 1 12 innlMwi aprcially prierd a* S:«UI<) I'oaipaKl Not O I> 
No Stemiw. ( atftioc with full iuformatlou and rK|>rrim«ntn lOc 

HA^RY R088 

Seientifle and Laboratory Assaratus 
84 West Broadway Now York City, N. Y. 


STAR FINDING 
MADE EASY 

Send 10c for a sample copy of 


★ 


THE MONTHLY i 
STAR FINDER M 


Subaeriptlon $1.00 a year 
Jamoa 8. Andrews, Editor 

ROCKEFELLER CENTER 0B8ERVATI0N ROOFS 
80 Roekefeller Plaza New York. N. Y. 


AuthorS) Writers, Speakers, 

Technical and Scientific Subjects 

Voui manuscripts, college theses, 
.speeches edited and criticized for 
style and diction, suggestions for 
rewriting given ; jxissible markets 
quoted — $1 .00 per thousand words. 
Highest references. 

TECH EDITORIAL SERVICE 

26 Watt 40fh Strawt, Naw York City 


and even then have the stars rather dim 
toward the margin of the field. The fault 
closely resembles that of the too-high*pow* 
ered Galilean field-glass or telescope with 
small eyepiece. 

“The diameter of the field lens being 
satisfactory, the eyelens’ diameter should 
he about one quarter less. Though 0.6 limes 
the diameter of the field lens is not in every 
rase too small, it is usually a little in doubt. 
On no account should the eyelens fail to 
l)c a good deal wider than 0.3", since that is 
about the width of the pupil of the eye. 

“The eye-hole should be 0.4" to 0.5" in 
diameter and be at a proper distance from 
the eyelens, but those things arc easily 
enough set right in the completed instru- 
ment. 

“Speaking generally, RFT eyepieces are 
confined to the range of 1" to 5" /./. Rams- 
dens of about 1^" /./. are called for chiefly 
by the Newtonian RFTs of moderate aper- 
tures. Ramsdens of about 1%" /./. are called 
for by the small, short refractor RFTs. 
Ramsdens of about 2Vy' fd, can convert the 
moderate length refractors into RFTs, and 
Ramsdens of about 3Mi" /./. can convert the 
ordinary long refractors into RFTs. The 
Ramsdens of 2%" to 4" /./. can also help to 
complete Herschelian RFTs of moderate 
apertures, to which variety of RFT too little 
attention has hitherto been given.” [Later 
we shall publish WalkdenV specifications 
for several Herschelian RFTs, calling for 
eyepieces with field lens diameters all the 
way up to five full inches! Needless to say, 
no reasonable telescope maker can ask deal- 
ers to stock all these freak eyepieces — if, 
indeed, he stocks any that are larger than 
about 1,14", so the would-be owner will prob- 
ably have to take off his coat and maybe his 
shin and make his own gill, pint, and quart 
eyepieces. — Ed.} 

Continuing with regard to ordinary and 
medium sized RFT eyepieces, Walkden adds: 
“In all these cases the main focal length 
F'" of aperture a", made to suit the eyepiece, 
is given by F = 3.5 X a X / inches, just 
as / = 0.286 X F/a inches, and F// = 3.5 a; 
and for the Newtonians, an eyepiece focal 
length within alioiit 15 percent of that of 
the table on page 636 of ‘ATM A,’ with the 
flat recalculated to suit the mirror and its 
actual focal length F", will not result in 
any material increase in the flat obstruction. 
In effect, it evidently interests some corre- 
spondents that a = 0.286 X F//, and, in- 
deed, that a is not greater than 0.285 X F, / 
inches, where ‘not greater than’ stands for 
*cannot be used greater by the human eye 
than,* due to anatomical limitations.” 

S OMEONE — amateur, dealer or manufac- 
turer — ought perhaps to canvass care- 
fully the question whether it would not be 
profitable to put on the market, not for tele" 
8C(>pe makers or necessarily for real amateur 
astronomers alone, but for a larger market 
among that part of the public which has a 
less scientific but more emotional interest 
in astronomy, a compact, fool-proof RFT, 
probably a refractor, designed with studied 
care on the basis of the fixed anatomical and 
optical optimums stated in the chapter on 
the RFT in “ATMA” and in the January 
1938 Scientific American. The American 
people arc known to be especially susceptible 
to “mosts” — things that are the most this and 
the most that — and the RFT, showing as it 
does the most stars it is possible for any 
human being to sec at one view, not even 


excluding a view with a 200** telest;4^pe, 
ought easily to be dramatised and caused 
to be desired by far more than the few 
hundred dyed-in-the-wool amateur telescope 
makers who are dealing with it now. 

L ast month Alan R. Kirkham showed jn 
J these columns that the old, conven- 
tional Cassegrainian telescope, with its 
hyperbolical secondary which was diabolical 
to figure, can be supplanted by a spherical 
secondary Cass with elliptical primary, 
which will be far less of a headache to make. 
A copy of Kirkham's article was sent to 
Walkden and in an immediate reply the 
latter points out that Kirkham’s spherical 
secondary Cass also kills another bird, mak- 
ing practicable at last the short RFT Cass. 
The Cassegrainian, he points out, can beat 
the Newtonian RFT in illumination only by 
being very short, hut this has previously 


CYEPtCCE f.l - 1.92' 
DIA. FIELD LENS* 1.46’ 
•• EVE - - 0.82' 

APART - 1.67 
EYE DISTANCE • 0.73' 

POWER 3.5a 

• 21 DIAMETERS 



CA*d”«l.65'’ 2C - r-d « 7.35* 

2r - I 34*- DIA OF CONVEX AND OF HOLE, 
f • 2 13" - f 1. OF CONVEX 
E.f 1 • 40 I" Eq C* 6.70* 


Figure 2: One-gallon RFT Cass 


meant figuring hvperboloidally. with much 
difficulty, that “end of an egg” mentioned 
above in liis article. Now, however, with a 
merely spherical end-of-an-egg needed, we 
may go the whole hog, and Figure 2, re- 
drawn from a rough sketch sent hurriedly 
by Walkden, is one example. One trouble 
with this stubby, chubby, and intriguing 
Little Cass might be that, in the poor light 
of night, the owner’s neighbors might think, 
as they watched him holding it aloft against 
the skyline, that he was tipping up a large 
bottle of some liquid, and might come to 
wonder about “this astronomy.” “Altogeth- 
er,” Walkden writes, “many thanks are due 
to Kirkham for this well-timed help that 
places the amusingly short Cass RFT quite 
on the map.” 

Credit for putting back on earth the 
spherical secondary Cassegrainian idea, 
which appears to have been described years 
ago but so far as is now known was never 
actually embodied in a telescope at that 
time, is shared by Kirkham and Dali, as 
mentioned last month. We discover that the 
little Cassegrainian shown on page 447 of 
“ATM” was Dail’s first spherical secondary 
Cass. In the February 1932 Scientific Ameri- 
can, where the same photograph first ap- 
peared, Dali described it as a “modified 
Cassegrainian.” 

W AX coating laps, Everest’s method: 

“My method was to draw strips of 
tissue paper through smoking hot beeswax, 
cut these into squares after cooling, scrub 
the dry pitch lap writh a clean rag slightly 
moistened with turps, lay the squares on the 
facets of the lap (channeled in the regular 
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manner), and roll them down with a irubber 
roller in order to eliminate air pockets. 
However, I have discarded wax coating for 
hguring precision surfaces. It gives a beaut i> 
ful visual polish, free from sleeks and 
scratches, but I have never seen the optical 
qualities in wax^polished surfaces that I 
have been able to produce with plain pitch. 
HCF is several times f&ster than plain wax, 
so I prefer to use it to produce a perfect 
visual preliminary polish and then take the 
necessary care to preserve this visual polish 
while figuring on pure pitch.” 

We occasionally hear from workers who 
complain that HCF leaves its marks on the 
figure. It does; but, as has often been point- 
ed out, Everest does not recommend HCF 
for figuring (“ATM,” 4th edition, page 
149). For this he uses pitch, and states that 
the HCF marks disappear in about 20 
minutes. 

Everest makes his own pilch. Formerly he 
used the old rosin -turpentine mixture but 
found that laps made of this soon became 
“case hardened.” To remove this shell the 
turpentine rag was used. The immediate 
effect of this was great stickiness. This dis- 
appeared some 24 hours later, after the sur- 
plus turps had evaporated off. From then on, 
and lasting a week or so, the lap worked 
splendidly until the turps had evaporated, 
when case-hardening became evident again 
and the same cycle had to be repeated. It 
now appears that turpentine in laps may be 
one of those blunders which have been per- 
l>et rated for years for the simple reason that 
someone back in the Dark Ages started the 
procedure — just as with the hyperboloidal 
secondary Cassegrain. Everest learned that 
castor oil would go into perfect solution with 
melted rosin and that the resulting mixture 
would l)e stable since the oil doe*, not evapo- 
rate. “And we now make our pitch of rosin,” 
he states. “It is first boiled hard to remove 
all traces of natural solvent and then is tem- 
pered with castor oil.” 

O N August sixth, which is a Saturday, the 
Thirteenth Annual (ionvention of ama- 
teur telescope makers from everywhere will 
be held at Stellafane, near Springfield, Ver- 
mont. Any person having an interest in 
telescopes is welcome. People begin arriving 
late Saturday morning, the afternoon is 
taken up with mutual and informal conversa- 
tion, also with the examination of telescopes 
(bring your own), and there is a dinner at 
six, for which a dinner price is charged. Fol- 
lowing this there are speeches for about two 
hours and then more informal “visiting,” 
The majority leave during the evening but 
a few enthusiasts stay the night to use the 
telescopes. Those who remain meet Sunday 
morning for breakfast and by noon all are 
flown home. It all provides a fine chance to 
meet and talk with other “folks,” Feminine 
family members can escape from telescop- 
tical boredom by talking with other non- 
telescoptical family members who always 
come. It’s a combination of convention, sew- 
ing circle, old home week and a three-ring 
circus. Places to camp if you wish to camp. 
Plenty of parking space. R. J. Lyon, 252 
Summer St., Springfield, Vt., is the Secretary. 

T O obtain data for compiling a relative 
rating of the general opinion regarding 
telescope supply dealers, the editor invites 
all readers to give confidential reports based 
on their expeHenoes, good or otherwise. 
Please name the dealers. 


Exceptional Values — Edison Storage Batteries 

ALL SIZES 1.2 Volts Per Cell 


Ca'IIs are in excellent condition. Complete with solution, connections 
and trays. Half the weight of lead batteries. Prices below are about 
10% of regular market price. Aveiage life 20 years. Two year un- 
conditional Guarantee. 



Hlzc 

Anipt'jch 

6 

VoltH 
(5 colls) 

32 

\nllK 
(25 cellB) 

IfO 

YoKh 
(B 8 cellti ) 

1 M-8 

11 

$ 5.00 

$ 25.00 

$ 88.00 

L-40 

25 

7.50 

37.50 

132.00 

B-2 (J.3] 

1 37 

15.00 

75.00 

264.00 

B-4 

75 

17.50 

87.50 

308.00 

A-5 

187 

22.50 

112.50 

396.00 

A-6 

225 

22.50 

112.50 

396.00 

A-7 

262 

22.50 

112.50 

396.00 

A-8 

300 

25.00 

125.00 

440.00 

A-10 

375 

37.50 

187.50 

660.00 

A-li 

4.50 

50.00 

250.00 

880.00 


New U. S. Navy Altimeters 

(Can be used as Barometers) 

TAYLOR IXHTKIJMKNT ( O . MFtJH. 



Original cost $70 00. 
Range 0-20,000 ft. Com- 
pvnsated. Diameter, 3% 
In. face — Overall 4% in 

Limited $ 5-00 

amount 0 Mb 


Bausch & Lomb Navy Telescopes 

Said to have eott In axoeu of $130.00 


TINY TIM 

Lighting Plant and Battery Charger 



An excellent finder, 7 lensen, achromatic tele- 
scope tube, erector draw tube and ejepleco 
draw tube. Excellent ft>r apotting Kuiue. Object 
Lena 2" ; magnlflea 3 to 10 power ; Exit pupil 
0 2' to 0.00" . Eye Lens l'»/10". CroRS Hairs. 
Angular field to 20 ; Erect 

Image All bronze. 


We made a special buy on these llshtlng plants. 
Manufactured by Continental Motors. K(|ulp- 
ped with WesllnRhousc generatora — 0 volts — 
150 watts. 


Automatic cut-out on geneiator when battery 
is charged. 


Our Price while they last 


$ 39-50 


See also our former adverttHementR in previous Issues for other Items. 

MANHATTAN ELECTRICAL BARGAIN HOUSE, INC., Dept. S.S., 105 Fulton Street, New York City 



READy-TO-USt 

EQUIPMENT 


Through the Wotlemak teleacopc the akiet reveal glories indescrib- 
able, majestic and awe-inspiring. Made by lens specialists, this 49-powcr 
instrument is optically and mechanically fine. Celestial cyc-pirce increases 
magnification to 68 diameters (practical limit for most amateurs), provides 
dark glass filter for solar observation. Tripod adjustable in height from 
41 in. to 7 ft.; oxydiaed copper and chromium. 


COMPLETE EQUIPMENT 

Telescope, 45-power, $47 50; celestial eye-piece, as above, $9.25| 
rigid tripod, with clamp, $52 50. From dealers or direct, postpaid (or 
C. O. D.), under money-back guarantee. Literature free. 

WOULENSAK OPIICAL COMPANY, SIS HUDSON AVB . tOCHESTCK, N Y 


FREE 
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TRADE MARKS 

AND 

UNFAIR 

COMPETITION 

By ORSON D. MUNN 

A Trade Mark is an intan- 
gible asset of a business, yet 
its actual value may grow so 
large that it becomes the very 
foundation on which depends 
the whole structure of the 
business. Because of this fact, 
every business man should 
have available such informa- 
tion on trade marks as will 
enable him to judge with a 
fair degree of accuracy the 
desirability of any mark 
which he may be consider- 
ing. 

Here, in one handy vol- 
ume, written in non-legal 
terms, is a simple yet com- 
prehensive interpretation of 
the Federal statutes and the 
body of common law relat- 
ing to trade marks and un- 
fair competition. 

Price $1.00 postpaid 

Published by 

SCIENTIFIC AMERICAN 

24 We«t 40th St., New York, N. Y. 
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(BuUtiina UsUd as btiaf oMs/n- 
abh through ScioatiAe Amsr/can 
can ba suppUod only by mail) 


Shoe Constructions, by Roy C. Bowker, 
contains brief descriptions of 40 indi- 
vidual shoe constructions and discusses their 
classification under eight main classes. The 
circular also discusses the value to the cus- 
tomer of marking shoes to show the type of 
construction, and touches upon the subject 
of shoe performance. Circular of the Na- 
tional Bureau of Standards C419. Super- 
intendent of Documents^ Government Print- 
ing Office, Washington, D, C. — 10 cents 
(loin). 


1'hk End of Reflected Glare in Light 
is a pamphlet that describes in detail 
Polaroid lighting, its principle and advan- 
tages. Drawings show just what takes place 
when light is reflected from a reading sur- 
face. W rite for Bulletin 130 A, Scientific 
American, 24 West 40th Street, New York 
City. — 3 cents. 


Action Snapshots, by H. Starke, is a 48- 
page illustrated booklet which shows the 
amateur photographer the best ways for tak- 
ing action snapshots under the many condi- 
tions that will be encountered in the course 
of a day\ photography. Beautifully repro- 
duced photographs show the results of 
perfectly exposed negatives. American Pho- 
tographic Publishing Company, 428 Ncw‘ 
bury Street, Boston, Massachusetts. — 50 
cents. 


Qcit Your Skidding is the title of a 32-page 
booklet which shows in detail the effect 
of tire treads on automobile skidding, it 
also gives valuable hints as to what to do to 
avoid skidding and —equally important — 
what to do when the car does skid. Write 
for Bulletin 73SB, Scientific American, 
24 W est 40th Street, New York City. — 3 
cents. 


Bin tlkflh:s of Colouaiki, by Frank Clay 
Ooss, lists 241 species of butterflies to 
l)c found in that slate and is accompanied 
by several halftone illustrations. Volume 
XVI, No. 1, Proceedings of the Colorado 
Museum of Natural History. Colorado Mu- 
seum of Natural History, Denver, Colo- 
rado, — 25 cents. 


The Neoprene Noteuook is a periodical 
devoted to the uses of Neoprene, a “syn- 
thetic rubber It is of panicular interest to 
engineers and industrialists who have occa- 
sion to make use of materials of this type. 
A request for this periodical will place your 
name on a mailing list to receive every issue 
as publislied. Write for Bulletin 738C, Sci- 
entifiu American, 24 West 40th Street, New 
York City . — 3 cents. 

Anniversary Bulletin of the Western 
Precipitation Corporation gives some 
of the historical background of dust and 
fume control in industry, particularly in the 
held of electrical precipitation of suspended 
particles. It also tells of present work along 
these lines, presenting numerous photo- 



PROTocnAPHic jiLWANAC valuable sug- 
gestions on and whm. io 

make pictures. It in^gdati a bandy eaffkiaufe 
table, a guide to corredl exposure, hints ior 
lieiier pictures, and the laiest developments 
in photographic equipment. 128 pages. 
Write for Bulletin 73BD, Scientific Amer^ 
icon, 24 West 40th Street, New York 
City. — 3 cents. 


The Uses of Minerals is an unillustrated 
brochure that lists alphabetically those 
minerals which are of the greatest value to 
industry and the arts, devoting a short para- 
graph to the general characteristics and uses 
of each, W. Scott Lewis, 2500 North Beach- 
wood Drive, Hollywood, California.----l5 
cents. 


Practical Radio Mathematics, by M. N. 

Beitman, is a booklet designed specifically 
for home study. It pre-supposes only a work- 
ing knowledge of arithmetic and elementary 
algebra, attempting to clarify some points 
of elementary mathematics and to inter- 
connect such knowledge with radio and 
allied applications. Illustrated with diagrams 
and charts. W rite for Bulletin 7S8E, 5a>w- 
tific American, 24 West 40th Street, Nfw 
York City. — SO cents. 

Negative Films for Use in Miniature 

Cameras is a 16-page pocket-size pam- 
phlet which describes the characteristics of 
five different emulsions of 35-mm films. Ex- 
posure and processing data are given, in- 
cluding formulas for developers and fixing 
solutions. A tabulation of filter factors is 
included, covering 30 different types of fil- 
ters. Write for Bulletin 738F to Scientific 
American, 24 W est 40th Street, New York 
City. — 3 cents. 


Accident Prevention in the Bell System. 

by W. P. Elstun, is an 18-page illustrated 
booklet that tells not only of the safety 
equipment used but also of employee train- 
ing and the establishment of incentives for 
safety. Bell Telephone Laboratories, Inc., 
463 West Street, New York City. — Limited 
free distribution. 


Aviation Radio Log contains valuable in- 
formation for professional and sports- 
man pilots. Ip 132 pages it presents data for 
planning flights and for instrument flying. 
It also tells about aircraft radio, radio-com- 
pass flying, obtaining true bearings of broad- 
stations, and gives a list of such stations 
together with their call letters and frequen- 
cies. A limited number of copies are avail- 
able. Aviation Radio Section, RCA Manu- 
facturing Company, Camden, New Jersey. 
—25 cents. 


Beer and Brewing in America, by Warren 
M. Persons, is a study of the economic 
aspects of the brewing industry. The his- 
torical side and the development ol brewing 
are discussed, together wi^ production and 
consumption, taxation, benefits tp 4 ^ied 
dustries, and so on. United Mrewen 
trial FimndmUm, 21 East 0tk Street^ JVpw, ‘ 
YorkCity^--^ratk, 
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Trade jMarlc, and Related Legal Proceedings That 
fay Ha\^‘Hj||lf'l)irect Effect on Your Business 

By ORSON D. M 11 N N, Lill.B., LL.B., Se.D. 

New York Bar 
Editor, Scientific American 


Hybrid Patents 

O RDINARILY, a patentee cannot de- 
scribe an article of manufacture in a 
patent claim by the method of making the 
article. 

There are four types of subject matter 
which may he protected by patents; name- 
ly, machines, articles of manufacture, meth- 
ods, and compositions of matter. In a patent 
for an article of manufacture the claims 
should identify the article by describing 
the characteristics of the article. In excep- 
tional cases, where it is impossible to de- 
fine an article of manufacture by its char- 
acteristics, it is permissible to define the 
article in the claims by the method of mak- 
ing it. 

In a recent case before the Court of Cus- 
toms and Patent Appeals an inventor had 
filed a patent application for a method of 
cooking meat and the product or article re- 
sulting from the method. One of the claims 
described the resulting meat product by the 
method of making it and the Patent Office 
tribunals rejected this claim on the grounds 
that the article should be defined by its 
characteristics and not by the method of pro- 
ducing it. The Court reversed the Patent 
Office tribunals however, and found that the 
product could not be defined by its char- 
acteristics and could only be defined by the 
process of producing it. In this connection 
the Court slated the law relating to this sub- 
ject as follows: 

“If it cannot be otherwise defined, and 
it is new and inventive, a product may be 
claimed by the process of producing it.” 


One Minute 

T he words “One Minute” are not de- 
scriptive of a washing machine, accord- 
ing to the Court of Customs and Patent Ap- 
peals. 

A washing machine manufacturer sought 
to register as a trade mark for his product 
the words “One Minute.” The Patent Office 
held that the words were either descriptive 
or mis'dcscriptive of a characteristic of the 
washing machine and refused to register the 
mark. In support of its ruling the Patent 
Office contended that the words “One Min- 
ute” indicated the speed of operation of the 
machine and that a prospective purchaser 
would believe that the machine would wash 
clothes in that time. 

The Court of Customs and Patent Ap- 
peals decided contrary to the Patent Office 
and stated that the mark was neither de- 
scriptive nor mis-descriptive but' was fanci- 
ful and arbitrary. The Court found that no 
washing machine could wash clothes in one 
minute and that the name ^One Minute” 


would not mislead or deceive prospective 
purchasers of the machine. The essence of 
the Court’s decision is to be found in the 
following quotation: 

“Appellant’s mark is clearly not descrip- 
tive of its goods. Is it mis-descriptive, and, 
therefore, deceptive? Would a purchaser, 
on seeing the trade-mark ‘One Minute’ on 
one of appellant’s washing machines, be mis- 
led into believing that such machine would 
wash clothes properly in one minute? We 
think not.” 


Mal Ami 

T he owners of the well-known trade 
mark “Bon Ami’* for soap have success- 
fully opposed the registration of the trade 
mark “Shav-ami” for shaving cream. 'Ihe 
(‘ase was recently decided by the Court of 
(jifitoms and Patent Appeals and the basis 
of the Court’s decision was that the con- 
current use of the two trade marks was like- 
ly to cause confusion. 

The ('.ourt found that the manufacturer 
of the shaving cream used the trade mark 
“Shav-ami” from May 16, 1932, while the 
‘^oap manufacturer had used the trade mark 
“Bon Ami” for many years prior to any use 
by applicant. The shaving cream manufac- 
turer emphasized the difference between the 
goods and between the first syllables of the 
tiade marks. The Court found, however, 
that the word “Ami” was the dominant part 
of the trademark and that variation of the 
first syllable would not, per 5c, avoid con- 
fusion. In reaching its conclusion th#* Court 
stated: 

“It is true that there is a difference in 
the marks and a difference in the goods, 
but it seems to us that, since the mark ‘Bon 
Ami’ is for a product of everyday use which 
is widely known, and is unusual in its 
arbitrary character, confusion will be more 
likely to occur than under other circum- 
stances. *Bon Ami’ means ‘good friend’. The 
appellee uses the same word ‘ami’, pro- 
nounces it ‘ah-m?’, and pronounces the whole 
word ‘shav-ah-mP’.” 


Legal Morality 

T he publisher of one of the innumerable 
sex-inspired magazines brought suit 
against the publisher of a competing maga- 
zine, charging unfair competition in simu- 
lating both the name and contents of the 
magazine. The Court carefully considered 
the contents of both of the magazines and 
pointed out that something more than un- 
fair competition was involved. The stories 
and pictures in both magazines were sug- 
gestive, if not obscene, and the Court held 
that under the circumstances a Court of 


Equity would not intervene to aid either 
party. 

In reaching its decision the Court stated: 

“The Court has no power to stop the 
publication of magazines of this type, in a 
civil proceeding, but neither will it lend 
itself to granting to one the sole right to 
publish such filth. Nor will it grant either 
magazine a cloak of respectability by issu- 
ing an injunction. These magazines can have 
no useful place in the world of literature, 
and the very selection of the names is indica- 
tive of the fact that the publishers’ sole de- 
sire is a financial return for the dumping of 
obscene and filthy publications at a cheap 
price where the young, immature, and im- 
pressionable people can buy.” 


Books and Things 

I N a recent suit the plaintiff, who was the 
owner of a circulating library, sought to 
rest lain a former employee from soliciting, 
canvassing, and distributing books to 
plaintiff’s customers. The plaintiff’s business 
was conducted through the medium of route 
men who rented books to plaintiff’s cus- 
tomers for 25 cents a week. The defendant 
was formerly employed by plaintiff as a 
route man and had been given a list of 450 
customers. Proof was submitted that some 
of the customers had been solicited and that 
nine of plaintiff’s customers were now deal- 
ing with the defendant. The Court found 
that defendant had not signed a contract 
with the plaintiff and that after severing 
his employment with the plaintiff he had 
a perfect right to solicit his customers. In 
this connection the Court staled: 

“The defendant, upon the severance of 
his employment, had the undoubted right 
to compete in a fair manner with his former 
employer and to use any knowledge ac- 
quired by him in so doing so long as he 
violated no confidence. Mere solicitation 
does not constitute unfair competition in 
the absence of an express agreement to the 
contrary.” 


COLLYRIUM 

F or many years a manufacturer of an 
eye lotion designated its product by the 
name “Colly rium.” Within recent years a 
competing manufacturer used the same 
name in connection with its eye lotion and 
contended that it had a perfect right to do 
so because the name “CoUyrium” is generic 
and signifies an eye lotion or salve. The 
question of the respective rights of the par- 
ties came before the New York State Su- 
preme Court and the Court found that Col- 
lyrium was an English word meaning eye 
lotion or salve but that it was not a com- 
mon word and was seldom used outside of 
professional circles. It found also that due 
to the long, exclusive use of the mark “Col- 
lyrium” by the first manufacturer the word 
had acquired a secondary meaning and in- 
dicated to the public the product of the first 
manufacturer. In reaching its decision the 
Court stated: 

“The word ‘Collyrium’ can scarcely be 
included in even the broadest category of 
common or usual words * . It is not a word 

of common English speech. It may with 
absolute propriety be catalogued with 
words capable of acquiring by long usage a 
secondary meaning when used in connec- 
tion with a given product.” 
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FORTH BRll)(;iv-‘ U'i‘ ... a sketch of the Forth Bridge, 
showing it a^ it will appear when fini-^^hed. . . . The great work is 
now approaching comph'lion. This reinarkahlc structure is situated 
at Queen’s Ferr^;^ about ten miles from F2dinhurgh. It crosses the 
Forth, an arm of the North 
.Sea. We are apt to think 
that the great suspension 
bridge between New York 
and Brooklyn is a work of 
great Bi7e, but it is rather 
small when compared with 
the Forth Bridge. The lat- 
ter has two main spans, 
each 1,710 feet in length, 
which is 114^8 feet longer 
than the span of the Brook- 
lyn Bridge. The three main 
towers of the Forth Bridge 
arc 375 feet high. The total 
length of the bridge is 8,084 
feet. The bridge is built on 
tlie cantilever system, of steel, of which there will be about 42,000 
tons used in the superstructure.” 

MARS — “The observations of M. Perrotin at Nice, and M. Terby 
at Louvain, and, in England, of Mr. Denning at Bristol, have con- 
firmed the presence on the planet of most of the ‘canals,’ or narrow 
dark lines, which were discovered by M. Schiaparelli in 1877, and 
at subsequent oppositions.” 

BALLOONS^— “Captive balloons are to be employed at sea during 
the next stage of maneuvers by the Toulon evolutionary squadron, 
under Vice-Admiral Amet.” 

STRAIGHT— “The new Argentine Pacific Railroad from Buenos 
Aires to the fool of the Andes has on it what is probably the long- 
est tangent in the world. This is 340 kilometers (211 miles) with- 
out a curve. In this distance there is not a single bridge and no 
opening larger than an ordinary culvert, no cut greater than one 
meter in depth, and no fill of height exceeding one meter.” 

ANTI-FOIJLING— “The Japanese Admiralty has finally decided 
upon coating the bottoms of all their ships with a material closely 
akin to the lacquer to which we arc so much accustomed as a spe- 
cialty of Japanese furniture work. . . , Experiments . . . have re- 
sulted in affording proof that the new coating material remains fully 
efficient for three years and . . . completely withstands the fouling 
influences so common in tropical waters.” 

MICE — “The mouse pest in Australia is much worse than the rabbit 
pest. The climate is so soft that they have thrived enormously, and 
there is said to be hardly a residence or store that is not pestered 
by the plague . . . while from every side come tales of crops de- 
voured so rapidly that many fields have had to be abandoned, what 
was left not being worth reaping.” 

Q AND A — “How many miles of railway in the United States? 
One hundred and fifty thousand six hundred miles — about half the 
mileage of the world. How much have they cost? Nine billion 
dollars. How many people are employed by them? More than a 
million. How long does a steel rail last with average wear? About 
eighteen years. What is the cost of a palace sleeping car? About 
$15,0(X), or $17,000 if ‘vestibuled.* What is the cost of a high-class 
eight-wheeled passenger locomotive? About $8,500.” 


ECLIPSE —“Four thousand blanketed Comanches, KioWas, Chey- 
ennes, Arapahoe, and Delawares were at the Anakee agency to get 
their rations when the recent total eclipse of the moon occurred. 
The savages were greatly excited. The principal chief ordered them 

to shoot at the ‘evil thing,* 
and the force of Indians 
opened fire in the air, keep- 
ing up the shooting for up- 
ward of an hour, and until 
they were out of ammuni- 
tion. When the moon ap- 
peared in view after the 
eclipse, wild whoops went 
up for what they believed 
to be their victory.” 

PLASTIC-“PoteUneisthc 
name of a mixture of gela- 
tine, glycerine, and tannin, 
to which sulphate of bar- 
ium, or of zinc, may be 
added, and which may be colored by vegetable colors. It may l>e 
kneaded while warm. When cold it may be used for numerous pur- 
poses. It can be turned, filed, bored, polished, and can be used for 
hermetically sealing bottles, etc. The proportion of ingredients varies 
according to the uses. For sealing bottles, of course, it must be used 
liquid.” 

GAS MASKS — “There was recently an exhibition ... of Loeb’s 
appliances which are designed to enable the wearer to breathe and 
work with comfort in dense smoke, and also in poisonous gases. 
The device consists of a respirator with an india-rubber mouth- 
piece. The air is drawn in by the wearer through a series of small 
filters, containing, respectively, wet sponge, cotton wool, cotton wool 
damped with glycerine, and animal charcoal.” 

COLD — “Dr. Hann gives an interesting account of the winter tem- 
perature of Werchojansk (Siberia), deduced from several years’ 
observations. . . . Monthly means of — 58 degrees F. occur even in 
December, a mean temperature which has been observed nowhere 
else in the polar regions ; and minima of — 76 degrees are usual for 
the three winter months (December-Fcbruary) . . . while in January 
1885, the temperature of — 89 degrees was recorded.” 

OHM — “M, H. Wuilleumier has recently made a redeterminalion 
of the true value of the ohm, using Lippmann’s method. He con- 
cludes from his experiments that its value is the resistance of a 
column of mercury of a square millimeter section, 106.27 centimeters 
long, this result being practically the same as that obtained by Lord 
Rayleigh and others.” 


AND l^OW FOR THE FUTURE 

(TW'all-board—an industry built on waste, by Philip H. 
Smith. 

(^Diesels make a plare for themselves in aircraft power* 
plants, by Paul H. Wilkinson. 

(fNew international bridge is an unusual engineering 
project, by D. B. Steinman. 

(IXessons learned from the centuries«o]d vegetarian diet 
of the Chinese, by William H. Adolph. 

((Making new atoms in the laboratory by artificial tranih 
mutation, by E. U. Condon. 
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THE BEST TELEPHONE SERVICE 


IN THE WORLD AT THE 

POSSIBLE COST 

The constant effort of the Bell System is to give 
you more and better service and at the same time 
keep rates low. That is easy to say. It is not easy 
to do. 

Two things make it possible. A well-trained 
army of men and women, and the best of tools 
and apparatus for their use. These are the basis 
of your Bell System service; two reasons why you 
get the best telephone service in the world. 







AN UNPRECEDENTEDLY LARGE 
PIECE OF FINE MECHANISM 


H OW gigantic will be the 200-inch telescope now 
within but two years of completion in Califor- 
nia is revealed by the scale of the three human 
Bgures in Russell W. Porter’s drawing shown above 
— so small in comparison that they are even difficult 
to End. But only after reading the article on page 
68, and especially after minutely studying eadi of 
the five illustrations, will the reader come to sense 
how complex a mechanism this instrument has been 
to design. In size, as a mechanism, it is unusual; in 
complexity, likewise; in precision — that of a re- 
fined watch, though it outweighs 5,000,000 watches. 
When these three are compounded it is phenomenaL 
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Comparison of three skulls with features that are obvious to the layman. On the left is the typical skull of an adult white male, 
aged 18. Its size and proportions are those of a man who grew up. In the center: Skull of white male, aged 18, who merely grew 
— of infantile proportions and contour. At right: Skull of an infant, aged about one year, of infantile size and proportions 


The Skeleton Talks 


BcincK of Skflctoii Give Amazing Data . . . Tell Age* 
Rac<‘, Sex, Stature, an<l so on . . . Stu<ly Is Impor- 
tant in Anthropology. Archeology, and Criminology 

By WILTON MARION KROOMAN 

Associate Professor, Anatomy and Physical Anthropology, 

Western Reserve University 


W HOEVER aaid “Dead men tell no 
tales” certainly didn’t figure on 
the physical anthropologist who 
makes it his business to interpret and 
translate the tales that dead men do tell. 
Give him merely a few skeletal frag- 
ments — a thigh-bone or part of a .skull 
— and this trained scientist will con- 
struct a story complete almost beyond 
imagination. 

Suppose we take as an illustration the 
following, and not unusual, example of 
“skeleton analysis.” Some children play- 
ing in a ditch discovered several bones 
of a human being. After studying these 
skeletal remains, the anthropologist pro- 
duced a full-length anatomical portrait 
of the person to whom the bones had be- 
longed. She had been, the analysis dis- 
closed, a female mulatto, 33 yeatsS old, 
5 feet inches tall and had weighed 
about 120 pounds. These clues led to the 
identification of a missing colored wom- 
an, whose physical measurements were 
on file with the police at the time of her 
disappearance. Observe, now, the close 
agreement between the anthropologist’s 
conclusions and the actual facts. Ac- 
cording to police records, the deceased 
had been half-negro, half-white, 33y2 
years old, 5 feet 7 inches in height and 
had weighed 125 pounds! 

This startling accuracy is no fluke, no 
random thrust at probability. The skele- 
ton of a human being, alive or dead, 


reveals infallibly that person’s physical 
history and will continue to do so for 
centuries beyond the grave. Race, sex, 
age, stature, serious illnesses, and some- 
times the cause of death are recorded 
permanently in skull, pelvis, and the 
“long” bones of the arms and legs. The 
method is so accurate that today it is of 
primary importance to the criminologist, 
the historian, and the archeologist. It is 
even applied to the living skeleton by 
means of X rays as a valuable check on 
growth and health. 

T he skeleton yields up its secrets 
principally through accurate com- 
parative measurements. Racial charac- 
teristics, for example, show clearly in 
the proportions of the skeletal elements. 
Thus, Negro skulls are long and flat; 
the eye sockets are wide apart, and the 
facial plane slants strongly. The pelvis 
is narrow and the arm bones are very 
long in proportion to the legs. These 
elements are quite different in the white 


race. I’he anthropologist not only iden- 
tifies each type with ease but, if the 
subject is not “pure,” can usually de- 
termine the exact degree of intermixture 
of the two. 

Sex shows itself plainly in the gen- 
eral proportions of the bones of a skele- 
ton, whether still alive or dead for thou- 
sands of years. A skull alone will de- 
termine sex in nine out of ten cases, while 
the pelvis will do it 98 percent of the 
time. The two together give positive 
identification. The female skull capac- 
ity is some 200 cubic centimeters less 
than that of the male ; the eyebrow ridges 
and mastoids are less prominent. Wom- 
an’s pelvic bone is much wider and her 
whole skeleton finer and more graceful. 
The male frame is robust and massive 
and the bones are more rugged. 

The scientific bone-detective computes 
the stature of a dead man by mathe- 
matical formulas based on the lengths 
of arm and leg bones. The thigh bone is 
the most useful for this purpose. Statis- 
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tics show that the height of a man will 
be 1,88 times the length of this bone, 
plus 813.06 millimeters. In a female, the 
stature is 1.945 times the length of the 
thigh bone, plus 728.44 millimeters. Sim- 
ilar formulas apply to the upper arm- 
bone and shin-bone, and give results 
closer than / percent to the actual 
stature ! 

These formulas may he applied to the 
whole anthropological panorama from 
the Ice Age down. The Neanderthal Man 
of 100,000 years ago, foi example, was 
only five feet four inches tall, while Cro- 
Magnon Man 75,000 years later had 
achieved a full six feet. Shortly after 



As the article explains, 
age is determined by 
study of the closure of 
sutures in the skull. The ar- 
rows show that closure goes outward 
from middle line. Sutures around ear- 
hole close after 65 years or not at all 


that an adverse environment must have 
overtaken him, for he dropped back to 
five feet seven inches. On the other hand 
the famous Pitcairn Islanders, who had 
ideal genetic conditions in their remote 
retreat, soon produced a type taller than 
either their white or Polynesian fore- 
bears. Today, the younger generation in 
America is taller than its parents and 
the parents, in turn, top the generation 
behind them. All of this is divulged by 
an exact study of the major hones which 
for nearly a million years have been re- 
cording the height of man above the 
ground. 

A SCIENTIST’S ability to determine 
the race of a skeleton meant a for- 
tune in oil to a half-breed Indian in 
Oklahoma not long ago. The half-breed’s 
son had disappeared several years be- 
fore, at the age of 18, leaving behind 
him a tract of land on which oil was 
later discovered. The father’s claim to 
his son’s royalties was contested be- 
cause it could not be proved that the 
boy was dead. Meanwhile various other 
claimants appeared and the Indian was 
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in danger of losing his fortune alto- 
gether. 

It was known that a youth an- 
swering the boy’s general descrip- 
tion had been killed riding a 
freight in nearby Arkansas, and 
before settling the case the court 
ordered the body exhumed and 
studied. After three days in the 
laboratory, the anthropologists 
were able to establish that the 
skeleton had belonged to a half- 
breed Negro-Indian male, about 
five feet seven inches tall, midway 
between the ages of 18 and 19. 

Other bone measurements corresponded 
so closely with the description of the 
missing youth that the court accepted 
the scientists’ proof of his death and 
turned over the fortune in oil to 
the father. 

We know more about age than 
any single item of identification. 
Methods of determining it are 
complex hut are amazingly ac- 
curate. All the long bones grow 
from maturation areas, or 
“centers,” by the addition 
of calcium and other ma- 
terials. This process is 
known as the “appearance and 
development of Centers of ossi- 
fication.” From birth to five 
years of age, these centers 
appear in order; they al- 
most literally punch a lime 
clock and register their 
owner’s age. From five to 
12 years these centers grow 
in size. From 12 to 21 years, 
they unite with each other. By noting the 
various aspects of these centers, it is 
possible to determine the age of anyone 
under 21 years, within two or three 
months. 

After 21 we must look for other age- 
changes — particularly in the skull. The 
23 hones of the skull are separated by 
divisions called “sutures.” As age ad- 
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A typical white profile for compari- 
son with that of a Negro, opposite. 

It is the skull of a while male, aged 
21 years. The vault is high arched, 
there is but a slight slant, if any, 
ill the face, and the two eye sock- 
ets are set relatively close together 

vances, these sutures disappear one after 
the other, according to a rigorous sched- 
ule. The three sutures on top of the 
head, for instance, begin to fuse in a 
certain order, the first at 22 years, the 
second at 24, and the third at 26. They 
are completely erased, in the same order 
at 35, 42 and 47, respectively. During 
this quarter century the degree of elim- 
ination of the sutures reveals the sub- 
ject’s age usually within a year or less. 

The texture of the hones is another 
guide to age. After 30, the flat bones, 
such as the shoulder-blade and brim of 
the pelvis, begin to lose their blood- 
supply. As a result, they become dry 
and brittle; sometimes thef warp and 
shrink. ‘ The long hones develop rough- 
ened areas at their ends; these areas are 
called “pseudo-arthritic,” for they close- 



The texture of bones 
changes steadily with age. 
For example, this pubic 
symphysis may be com* 
pared with the one oppo- 
site. This one is of a white 
male, aged 18 years, and 
shows the eharactoristic 
“ridge and valley” ap- 
pearance of an immature^ 
poorly outlined surface 
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By cotitrast to the white man's skull, 
opposite, this Negro skull is long, 
has a prominent occiput, and u 
lower, rather flat, vault. The facial 
profile slants obliquely forward 
and downward, providing the foun> 
dation for the Negro's typical face 


ly resemble the bone-changes in rheuma- 
tism and arthritis. And either way the 
bones creak in old age. 

These characteristics remain intact 
even after tliousands of years in the 
tomb. The age of the famous King Tut- 
ankhamen was accurately read from his 
skeleton to be about 18 years, and of his 
father-in-law, buried nearby, only 30. 
The two were also found to be blood 
relations, for their bones bore a close 
family resemblance. These facts helped 
Egyptologists in completing the picture 
of that ancient dynasty; thus the physi- 
cal anthropologist often fills in a his- 
toric gap that cannot be closed in any 
other way. 

How about weight and build? These 
questions are answered by the knowl- 
edge that the dimensions of stature and 


pelvic width, generally indicate body 
type and weight. Obviously, the 
taller a person and the broader 
he is across the hips, the 
greater his weight. But this 
is not so exact, for avoir- 
dupois does have the an- 
noying habit of disre- 
garding the skeletal 
framework. Sometimes 
the weight guess is good, 
sometimes poor. In gen- 
eral, it is the least satis- 
factory of the anthro- 
pologist’s findings. 

The applications of this sci- 
ence to criminology are self-evident and 
valuable, as the following example dem- 
onstrates. The skeleton of a man was 
found in the charred remains of a car 
from which the number plates had been 
removed. Murder was sus- 
pected. A man had re- 
cently disappeared in the 
vicinity after receiving 
threatening letters. The 
skeleton was minus a leg, 
which had apparently 
lieen burned away, but to 
make the matter more 
complicated, a wooden- 
legged man of the same 
age and general build had 
also disappeared from the 
neighborhood, threatening 
to commit suicide. Was it 
murder or not? In the 
laboratory the skeleton 
tallied closely with a de- 
scription of both men. The 
solution of the case de- 
pended on that missing leg! Had it been 
burned of!, or had it been amputated 
years before? 

The anthropologist reasoned that if 
the leg had been amputated, the pelvic 
bone on that side should be smaller and 
its internal texture weaker, due to years 
of lighter service, A short examination 


with calipers and microscope showed 
that these things were true; this was a 
man with an artificial leg. For a check, 
it was found that the bone did not show 
a ragged burned end, but was smooth 
and round just as it had healed long 
before. Therefore, the suicide theory was 
proved. 

The bontis may or may not register 
cause of death. A knife-wound in the 
abdomen, a slit throat, most poisons 
(lead is an exception), leave no trace 
to be discerned in the skeleton. But 
bullet-wounds often leave bony evidence. 
The ballistics expert must aid in de- 
termining caliber and otlier vital facts, 
but often only the anatomist can gage 
direction of fire, angle of penetration, 
and even — in shotgun cases — distance, 
based on the spread, or “pattern,” of the 
shot. In a recent case, a study of these 



Reading from left to right, the photo- 
graphs at top and the X-ray pictures at 
bottom are the upper arm bones of: 
While, female, aged 18; Negro, male, 
aged 19; Negro, female, aged 20; and 
while, male, aged 37. This series illus- 
trates the progressive union of epiphy- 
sis (cap at end of bone) with diaphysis 
(shaft of the bone), according to age 


At the age of 38 years, the 
pubic symphysis shows a 
radical change from that 
of a younger age (see op* 
poshe photograph). Doe 
to decreased blood supply, 
the turfacos become dry 
and brittle. In this one, dm 
^hiBowing** has been W 
lilacnd by a clearly outUn* 
ed^ ri^gh granular area 



factors substantiated a claim of self- 
defense, thus changing a murder charge 
to one of manslaughter. 

The hones do not always tell of guilt; 
they sometimes establish innocence. In 
a case of suspected child-abduction, the 
cellar of the suspect was dug up and a 
number of small bones was found. Were 
they the bones of the child? No. They 
were: the bones of sheep of five differ- 
ent ages, the bones of a rat, the bones 
of a pigeon, the bones of a barnyard 
owl, the hones of a goose, the bones of 
a turkey, the bones of cows of four dif- 
ferent ages. Where did they all come 
from? Man and rodent had placed them 
there — the former, by throwing away 
mealtime remains of sheep, turkey, 
goose, cow; the latter, by dragging in 
pigeon and owl, and leaving his own 
bones. 

Can the bony remnants of the human 
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ture recreated by the ftcientists was of 
an emigrant family, wearily trekking 
westward across Indian-infested plains, 
their throats parched by heat and dust, 
their bodies emaciated by lack of fresh 
food and good water. The children had 
finally died, to be buried in haste in the 
one place the Indians would be least 
likely to find them. 

Today the scientist’s knowledge of 
bone growth is turned to answering the 
alJ-important ^juestion: What is a 
healthy child? He can tell, almost to 
the day, when this bone or that should 
increase in size, shape, appearance, and 
texture, and whether the bones are tak- 
ing minerals and salts as they should. 
With the X ray, he is able to make his 
studies as accurately as though he held 
the hare skeleton in his hands. If all is 
going well with the child’s development, 
its bony structure will be exactly on 
schedule in every detail. But if the X 
ray shows that the bones contain the 
telltale white lines of arrested growth, 
or if they have wandered from the norm 
in shape, size, or proportion, then the 
danger signal has been hoisted and 
something must be done. Health history 
is then checked minutely, the diet is re- 
modelled and the necessary treatment is 
started before it is too late. 

Thus the mute and nerveless skeleton, 
which seems to the layman the one un- 


face give us any idea of how the features 
looked in life? Yes, the face can be re- 
built so accurately that it is a 90 to 10 
chance that identification can be made 
at a glance. The medical dissection of 
hundreds of bodies, and the careful 
measurement of tissue thickness at cer- 
tain points all over the jaw, face, and 
skull have established the difference be- 
tween measurements in the living and 
the dead. On the skull selected, depth- 
points are indicated by small bits of 
clay modelled to the exact tissue thick- 
ness at that point. When these are all in 
position, the space in between is filled 
out to a more or less uniform thickness, 
depending on contoural variations. 
“Soft** details of lips and ears are added, 
the skin-color touched in, and the clay 
takes on the likeness of the living person. 
The race to which the living person be- 
longed having been determined from his 
bones, the facial features are molded 
accordingly. 

T he skeleton, especially of a child, 
carries with it the evidence of dis- 
ease, which may appear in the texture 
of the bones or in their size and shape. 
In malnutrition, the bones will be twist- 
ed, brittle, or imperfectly formed. In 
such cases, the X ray reveals white lines 
running across the bones, representing 
the times when their growth was halted. 
Measles, scarlet fever, and many other 
illnesses leave these telltale scars of ar- 
rested development. Knowing the nor- 


Above and to the right are 
104 fragments of a skull as re- 
ceived, and the skull as re- 
stored. It is the skull of a 
white female, aged about 25, 
and is one of the oldest his- 
toric skulls recovered to date, 
going back to before 3000 
B,c. Recovered in Anatolia, 
Asia Minor, it was restored 
by W. H. Sassaman, Western 
Reserve University 








All photographs arc 
from the Laboratory 
of Anatomy and Phy- 
sical Anthropology, 
Western Reserve Uni- 
versity. 


mal rate at which bones build themselves 
up, the scientist can easily compute the 
age at which such illnesses occurred. 

A few years ago the skeletons of two 
small children were found in an Indian 
mound in Missouri. Examination showed 
them to have been white, however, aged 
two and five years. A few wrought-iron 
coffin nails around them indicated an 
orderly burial about 100 years before. 
Why had they been buried there, in 
what must have been hostile country? 
A study of the little bones gave a partial 
answer. Both children had been victims 
of long-continued malnutrition. The pic- 


varying human constant, is actually 
nejjer the same in two persons, nor for 
that matter, does it remain unchanged 
for long in any given individual. It alters 
with our years, and is a telltale index 
of our health, our way of life, and fre- 
quently enough the manner of our death. 
The bony structure which supports our 
fleshy envelope is in truth science’s best 
indicator of the history of the individual 
and the race, and a valuable source of 
data which could never be found in any 
other way. All of our knowledge of 
Man’s evolution and development rests 
on the firm foundation of his bones. 





OUR POINT OF VIEW 


Monday HoHdayei 

C ALENDAR reform, di»ciissed in past 
issues of this magazine, has many 
drawbacks, many opponents. Planned to 
simplify and systematize our daily social 
and business lives, many of the proposed 
reforms would require such an upheaval 
of existing routine as to make them eco- 
nomically impractical. 

There is one reform, however, that 
does not necessitate major calendar 
changes, does not interfere with estab- 
lished programs of business and indus- 
try. This is the proposal to shift each 
vear the dates of all national holidays 
so that they will fall on the nearest Mon- 
day. The sociological implications of the 
idea are immediately apparent. Leisure 
today is something that produces tangi- 
ble results, is of as great benefit to thos<! 
who utilize it as it is to their employ- 
ers. With all holidays falling on Mon- 
days, the resulting two, two and a half, 
or three day holidays would permit work- 
ers to take full advantage of available 
recreational facilities, to pursue to the 
fullest their chosen hobbies, to return to 
their daily labors with a new zest that 
could not be fully regenerated by short- 
er weekends and single holidays scat- 
tered by the variations of the existing 
calendar. 

Few if any business men and indus- 
trialists will dispute the logic of Monday 
holidays, unless they are motivated by 
emotionalism. Those whose emotions 
rule their logic probably will make a 
strong fight against moving the dates of 
holidays that have become fixtures 
through long association, however erro- 
neous in conception. For example: As- 
tronomically a new year does not start 
exactly on the first second of January 1 ; 
Washington was not born on February 
22 ; Memorial Day is an arbitrary date ; 
The Declaration of Independence was 
not signed on July 4; Thanksgiving Day 
need not always be on Thursday; De- 
cember 25 as the birth date of Christ is 
a moot question with many people. 

Enough has been said to show that 
Monday holidays are desirable and do 
not involve sacrilege. If sentimental 
emotions regarding certain dates on the 
calendar can be suppressed long enough 
to legalize Monday holidays, and for peo- 
ple to become reconciled to the change, 
a worthwhile contribution will have been 
made to life and its enjoyment. Since 
holidays are desirable, are necessary to 
life as we live it today* why should not 
the opportunity be grasped to make the 
most of them? A start was made years 
ago when, in 1894, Labor Day was cre- 
ated as a legal Monday holiday. Why 


not extend the same idea to cover all 
holidays and thus reap greater benefits 
for each individual and h)r the economic 
and social structure of which he is such 
an important part?—/!. P. P. 

Ducks or Moaquitoes? 

-V 

“T^niEN it comes to a question of 
TV ducks or human lives, let us for- 
get the ducks.’' Thus does our friend, the 
Engineering News-Record^ hurl a chal- 
lenge in an editorial decrying the efforts 
of game conservathinists to establish 
maishi refuges for “ducks, birds, and 
marsh animals.” The argument, as that 
journal seek it, lies between mosquito 
control and no mosquito control, the lat- 
ter situation resulting in 10,000 deaths 
per year from malaria — a mosquito- 
borne disease — in the southern states 
alone. 

By all means let us forget llie ducks, 
if that is the only alternative. Fortu- 
nately it is not. Nevertheless, the quoted 
sentence tends to obscure many pertinent 
factors, for it appeals to emotions which, 
once called up, blanket all reason. 

Having no more than a scientific in- 
terest in waterfowl, this writer feels that 
the Engineering News-Record views the 
subject narrowly. Some engineers, per- 
haps, enjoy the job of draining lands 
indiscriminately. On the other hand, for 
every such engineer in this country, there 
are dozens of bird lovers — men, women, 
and children who wish to preserve our 
native bird life. These are not “a privi- 
leged few” who “may slaughter at lei- 
sure.” Man has already upset Nature’s 
balance loo much. It is time to begin 
working out certain readjustments, and 
these bird lovers want to see the work 
begun. Of course many sportsmen also 
are interested — and their interest has an 
economic value totalling hundreds of 
millions of dollars annually. 

As to mosquito-borne malaria, let's 
not sugggest that the entire 10,000 an- 
nual deaths in the south are due wholly 
to mosquitoes from marshy areas fre- 
quented by waterfowl (mosquitoes also 
breed in tin cans and rain barrels), or 
that the marshes whence they came could 
ever be drained economically, or that the 
deaths might not be lowered greatly by 
proper precautions and medical atten- 
tion. In other words, there are too many 
other relevant factors for the blame to 
be laid to waterfowl marshes, some of 
which no one would ever bother to drain 
anyhow. 

The subject is too big to cover in a 
few hundred editorial words which wind 
up with such a pessimistic alternative as 
that quoted. It is suggested, therefore. 


that all the facts be examined. There 
surely must be a point of compromise 
that can be found by those studying the 
facts intelligently and with open minds 
and humane hearts. — F. D. M. 

Our Rebel Collection 

T O those of our readers who admit an 
interest in the odd and unusual, as 
exhibited in the workings of the human 
mind, we have often thought of reveal- 
ing one aspect of an editor’s duties for 
which no corresponding evidence ap- 
pears in the published periodical. Ar- 
living with the manuscripts that are con- 
sidered seriously for publication are 
usually to he found a few which, could 
they but be published, might provide the 
readers — or at least those of them hav- 
ing curiosity about curiosa — almost as 
much return in entertainment, even if 
not of value, as the more dependable in- 
formation regularly presented. These 
are the scientific hypotheses of the stu- 
diously unorthodox. All men of science 
frequently receive such hypotheses from 
those who are in rebellion against what 
they term “orthodox science,” but the 
editors of journals of popularized sci- 
ence probably receive more than any 
scientist — unless it be Professor Einstein, 
who recently told us that one of his big- 
gest problems was to sort his worthwhile 
mail from this kind of communications. 

It seems to be almost nothing for a 
man without much scientific training to 
sit down and solve the subtlest secrets 
of the universe — the nature of matter 
and of life, for example — in a single ses- 
sion. Failing to obtain publishers after 
trying all magazines, they do their own 
publishing, and thus for many years we 
have been receiving curiosa, both pam- 
phlets and books: “Newton’s Law Dis- 
proved.” “The Riddle of the Universe 
Solved.” “Rex Rays — the Great Discov- 
ery.” “Avity, the Secret of Gravity.” 
These are hut four — we could go on nam- 
ing them to a pagcful. But for a senst' 
of detachment and perhaps of humor, 
these offerings, usually attacking prom- 
inent scientists with venom, might jaun- 
dice an editor’s life. Instead, we collect 
them! 

Years ago, when starting this collec- 
tion, we wondered whether it would not 
pay science to deputize a scientist to ex- 
amine them all, in hope of finding oc- 
casional pay-dirt. Today we believe we 
were wrong. Instead, we hope to deposit 
them permanently in some university 
library of the history of science. Future 
historians might otherwise judge that, in 
our era, pseudo-science was already ex- 
tinct. — A, C. L 
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The Japanese Navy at a Glance 


“OROBLEM CHILD” of world naval discussions, the Japa- 
JL nese Navy is also one of the least known outside of Japan. 
Hence this drawing by the naval authority, Dr. Oscar Parkes, 
is as illuminating in its completeness as it is interesting in its 
technique and detail It is the first of several on navies of the 
world naval powers which we will publish this year through 
the courtesy of The Illustrated London News. In this drawing 


we note certain characteristics unique in Japanese men-ofc 
war. The enormous pagoda-like foremasts, around which the 
Japanese have clustered an extreme number of navigation, fite 
control, and operating cabins, constitute the first , Thew, to- 
gether with excessive top hamper elsewhere, make ma^y 
Japanese ships “stiff’; they roll leas and thus wc Ste^hir 
gun-platforms, but, on the other hand, are more likely to sink , 
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rapidly after being hit badly enough to let in a quantity of 
water. One new torpedo-boat, the Tomoduru^ actually capsized 
during maneuvers, and there have been rumors — ^the Japanese 
jealously guard all naval data — ^that other new ships have 
performed badly on trials. Consequently, the design of the 
ArUske class of dei^oyera and of the Tidori torpedo-boats had 
to be changed* Another feature of Japanese warships is the 
abundance of curves in hull and superstructure. Many stacks 
also curve in awkward fashion, while many “rake^ very 
sharply. In this drawing is shown the reconstructed aircraft 


carrier Kaga, a longer flight deck having been provided by an 
extension over her forecastle. Alterations have also been made 
on the battleships Nagato and MiUu — increased deck protec- 
tion, new machinery, aircraft, and other improvements. 

There can be given no details of Japan’s program for future 
naval construction. Great Britain and the United States at- 
tempted, last February, to obtain a statement of Japanese 
building plans, but the request met with a sharp reply. Hence 
these two countries have decided, in conference, on an upper 
limit for battleships of 45,000 tons, vdth 16-inch guns. 


67 



r 


The 200 -INCH Telescope 


A Progress Report . . . Two Years to Go . . . The 
Big Moving Meehanisin Weighing a Million Pounds 
Has the Precision Characteristics of a Fine Watch 

By OAPT. C. S. McDOWELL, U.S.N., Supervising Engineer 

With Illustrations by Russell W. Porter 


T he general story of the 200*inch 
telescope was given by Dr. George 
Ellery Hale in Scientific American, 
May, 1936. In the November number of 
that year some of the developments of 
the project also were described and il- 
lustrated in an article prepared by the 
author and the illustrator. At that time 
— two years ago— we were talking abimt 
designs which were still mostly on pa- 
per, and were describing what was go- 
ing to be done, but now many of these 
designs have become a reality and some 
of the parts of the telescope have been 
completed. There will be probably two 
remaining years of work in checking, 
assembling, and testing the main parts 
of the telescope itself, and in completing 
the grinding, polishing, and testing of 
the main and auxiliary mirrors. 

I have been told by the editor that 
there is a desire on the part of the read- 
ers of this magazine to know more of 
the details of the telescope tube and its 
mounting; also, of the dome which will 
house it. The five sketches which illus- 
trate this article show the special fea- 
tures better than words can tell, though 


some explanatory notes have been 
added. 

A concrete and steel dome, 137 feet 
in diameter (see the frontispiece, page 
60), has now been completely erected 
on Palomar Mountain and is ready to 
receive the 200-inch telescope. The 200- 
inch telescope tube and its mounting are 
nearing completion at the South Phila- 
delphia Works of the Westinghouse 
Electric and Manufacturing Company 
and will be shipped to Palomar Moun- 
tain for installation this summer. 

The lower, or stationary part of the 
dome, has a steel framework to take the 
bearing loads and has a double outer 
wall of reinforced concrete, 30 feet high. 
Between the outer and inner walls there 


is a 12-incli air space which permits the 
escape of heated air through connec- 
tions to a similar air space in the upper 
dome, where it is vented at the top. This 
space helps to eliminate heat from the 
lower spaces of the dome. Also, the inner 
wall is insulated. These two precau- 
tions, aimed at the reduction of the ill 
optical effects of small temperature dif- 
ferences on the telescope mirrors and 
on the path traversed by the light, will 
keep the space below the observing floor 
near the outside night air temperature. 
Early each night the air in the lower 
dome will be pumped out and this space 
filled with cool night air, so that there 
will be no gradual accumulation of heat 
in the lower dome. 
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Figure 2 


On the lower floor, Khown in the 
frontispiece, there is the astronomers’ 
workshop — where they will develop 
plates, carry on their studies and “loaf,” 
-consisting of dark rooms, physical and 
chemical lal)oratories, a library and 
lounge, lunch room, ahlronorners’ offices, 
air-conditioning machinery, and a stor- 
age space for material and eijuipment. 
A passeng(!r elevator is provided be- 
tween the ground floor and mezzanine 
and operating floors and the balcony 
just above the operating flo<u*. From the 
balcony landing a short stair leads to 
the prime focus platform extending to- 
ward the prime focus observing station 
at the top of the telescope tube, which is 
accessible by a method to be explained 
later. Thus the facilities on this lower 
floor are easily and readily accessible to 
the astronomers from all observing sta- 
tions. 

T here is a structural steel base- 
frame which supports the telescope 
mounting. This base-frame has its own 
foundations separate from those of the 
dome. Tests have shown that there is a 
very low “coefficient of coupling” be- 
tween this base-frame and the dome, 
practically preventing any vibrations, 
which may be set up in the dome, from 
reaching the telescope. The base-frame 
supports, on its upper part, four pedes- 
tals which project through the upper 
floor and carry the cross girders, which 
in turn provide supports for the north 
and south — or polar axis — bearings. 
Midway between the lower and observ- 
ing floors is a mezzanine floor extending 
over half the dome. This provides space 
for the main electrical distribution and 
control panels, motor-generator sets, 
time standards, stafeage batteries, and so 
on. It will also provide storage space for 
spectrographs and other equipment. 

The upper or rotating part of the 
dome is a completely welded steel struc- 
ture covered with %-inch butt-welded 
steel plates. These plates form the outer 
shell of the dome. This dome is sup- 
ported through springs on 32 four-wheel 
trucks which roll on an accurately 
ground circular track. The meridian sec- 
tion shown in the frontispiece is taken 
along one of the main arches with the 
shutter open. One of these shutters is 
seen over the main arch. Directly under 
the arch is the 60-ton crane, installed to 
facilitate the assembly of the telescope. 
An adjustable wind screen is arranged 
in the 30-fooVwide shutter opening to 
avoid any undeilirable air currents when 
the telescope is pointing to the region 
of the skies near the zenith. 

In order to keep the day temperature 
inside the dome dose to the prevailing 
night temperature, the rotating dome is 
lined on the inner surface with panels 
of aluminum foil insulation. These< pan- 
els are inside the ribs of the dome and 
provide a four-foot air space, with vents 


at the top of the dome. The panels are 
faced with aluminum on their inner side, 
thus providing a smooth interior surface 
of aluminum for the dome. 

The 200-inch telescope has an equa- 
torial typ«’. of mounting. The complete 
optical system comprises eight mirrors 
which are carried entirely on the tele- 
scope tube and mounting. The 200-inch 
mirror, supported on 36 compensating 
mechanisms, is located within the bot- 
tom ring of the tube (Figure 1). The 
reflected image is formed at the prime 
focus (//3.3) in the observer’s house, 
which house is supported on knife-edges 
— thin edgewise strips of steel best 
shown in Figure 3 — from the cage at the 
upper end of the tube. Underneath the 
observer’s house and only narrowly 
separated from it is another chamber 
mounted on the cage or upper, circular 
part of the square tube, and containing 
three auxiliary mirrors with their mov- 
ing mechanisms. These mirrors, shown 
in Figure 2, are used, one at a time, for 
forming images at (1) the Cassegrain 


focus, //16, located beneath the lower 
end of the tube, as shown in the frontis- 
piece and in Figure 1, and (2) at the 
coude focus, //30, located in a constant 
temperature room at the south end of 
the dome (frontispiece, at left side) ; 
either two or four auxiliary mirrors are 
used for the work at the coud6 focus. 
(3) Another three-mirror combination 
forms an image inside the tubular gird- 
ers of the mounting at the coude-Gasse- 
grain focus (//16). The light path for 
various mirror combinations used is in- 
dicated on the sketches. The prime 
focus is intended to be used generally 
for direct photography, while the work 
at the coude and the Cassegrain foci will 
he mainly with spectrographs. 

The entire tube, over 55 feet long and 
22 feet wide, weighing approximately 
250,000 pounds, is suspended on the de- 
clination axis trunnions from the mount- 
ing which forms the polar axis of the 
telescope. The mounting or yoke (front- 
ispiece) consists of two lOV^-foot di- 
ameter welded steel tubular girders 
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joined at the south (lower) end by a 
cross-member (Figure 4) containing the 
south bearing and at the north end by a 
horseshoe-shaped, 46-foot diameter box 
girder forming the journal of the north 
bearing. The bearings of the telescope 
are of the forced-feed oil-pad type. At 
the north end, the horseshoe is supported 
on two equalized pairs of oil pads spaced 
at an angle of 60^. The south bearing is 
formed by an 84-inch diameter spherical 
cup resting on three self-aligning pads 
(Figure 4). When a continuous flow of 
oil, under high pressure, is delivered 
through orifices to the surface the 
pads, an oil film is formed between the 
pads and the horseshoe or the spherical 
cup at the north and south ends, respec- 
tively, thus floating the 1,000,000 pound 
weight of the 200-inch telescope. 

The tube is turned north and south 
in declination by an accurate 14-foot 
3-inch diameter worm gear, shown in 
the frontispiece at the lower end of the 
polar axis, also in Figure 4. Two worm 
gears of the same size are carried on 
bearings at the south pedestal and drive 
the entire telescope east or west in right 
ascension through a torque tube. One of 
these gears is used for setting the tele- 
scope on the star at a relatively high 
speed of % of a revolution per minute, 
while the other gear is driven by a syn- 
chronous motor through a suitable worm 
reduction at a corrected sidereal rate of 
one revolution per day. By using a sepa- 
rate gear for driving the telescope at 
the higher setting speed, which imposes 
heavier loads and strain on the gear, 
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excessive wear of the accurate right as- 
cension gear is obviated. 

There is a main control desk, located 
on the operating floor within the north 
pedestal (frontispiece, at right edge), 
from which the setting of the telescope 
in position and actuating the mechan- 
isms of the shutter, dome, and of the 
wind screen are performed. 

The 200-inch mirror (Figure 1), 
ground and now being polished to a 
concave spherical surface, later to be 
completed as a paraboloid, is made of 
boro-silicate glass having a low coeffi- 
cient of thermal expansion. In order to 
obtain high reflectivity of light, the sur- 
face of the mirror will he aluminized. 

T he total thickness of the mirror is 
about 25 inches and, in order to re- 
duce its total weight, the back of the mir- 
ror is of ribbed construction. It provides 
a rigid structure which is relatively light 
and permits rapid equalization of tem- 
perature in the entire body of the glass. 

The mirror is attached to the welded 
steel cell by means of 36 balancing 
mechanisms placed in ground pockets 
within the ribbed structure. In its turn, 
the cell is bolted to the bottom ring of 
the telescope tube. 

Essential parts of the balancing mech- 
anisms coming in contact with the glass 
are made of 38 percent nickel steel alloy 
which has a coefficient of thermal ex- 
pansion identical with that of the glass. 
The function of these mechanisms is to 
distribute the mirror load evenly among 
them and prevent re-distribution of the 



individual loads on th^ siipfitirts at any 
position of the tube^ The tenancy 6f the 
mirror to distort, when rotated from one 
position to another, is thus eliminated. 

In the center of the mirror is a 40%- 
inch diameter hole which permits the 
light, reflected from an auxiliary con- 
vex mirror at the top of the tube, to pass 
through the 200-inch disk and form an 
image at the Cassegrain focus (//16). 

When not in use, the 200-inch mirror 
is protected by a strung, mechanically 
operated cover. This cover is thermally 
insulated and, by means of overlapping 
auxiliary leaves on the under side of 
the main leaves, a modified iris dia- 
phragm (Figure 1) is formed. This per- 
mits “stopping down” the aperture of the 
200-inch mirror, when desired, during 
some astronomical observations* 

Directly underneath the observer’s 
house is another six-foot diameter cham- 
ber containing the auxiliary Cassegrain 
and two coude mirrors. All these mirrors 
have to be out of the way of the light 
beam when work is carried on at the 
prime focus, and only one of them is 
used at a time for work at the Casse- 
grain or coude foci. Accurate position- 
ing and locking mechanisms are there- 
fore provided in the chamber, in order 
automatically to operate the mirrors with 
their counterbalances. A quick change- 
over for work at different focal points 
will thus be obtained on the 200-inch 
telescope. On smaller telescopes built 
previously, single mirrors are perma- 
nently attached to several cages ; chang- 
ing of the cages on the telescope tube 
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naturally conaumes considerable time. 

The six-foot diameter observer’s house 
(Figure 3) at the prime focus contains 
the plate holder with its guiding eye- 
pieces and Ross correcting lenses which 
permit sharp definition of the image over 
a field larger than ordinarily obtained. 
A special chair with a leveling device 
permits the observer to remain in a com- 
fortable upright position independently 
of the position of the tube. The chamber 
will be fitted with telescope position in- 
dicators, and a telephone to permit the 
observer to communicate with his as- 
sistant at the main control desk 65 feet 
below him. 

The access to tlie prime focus is ob- 
tained from a special platform running 
on an arc along the main arch of the 
dome. It maintains a constant clearance 
with the observer’s house so that the ob- 
server may get in and out at any posi- 
tion of the tube. 

Other interesting features seen in 
Figure 3 are, just above the end of the 
platform, one of the flexible spoke gim- 
bals at the declination axis on the east 
panel of the tube^; and, in the center of 
the tube, in line with the declination 
axis, the first eoud6 flat mirror. This 
mirror is not used when observations are 
carried on at the prime and Cassegrain 
foci. 

In Figure 4, the 84-inch diameter 

declination trunnion, of which these 
cimbeli ere e pert, wee deecribed end illue- 
treted in Scientiftc American, February. 1937, 
Pete US. . 


spherical cup and the three oil pads 
forming the south polar bearings pre- 
viously mentioned, are shown in greater 
detail. The south bearing carries part of 
the radial and the entire thrust load of 
the telescope. A heavy flange is welded 
to the upper end of the spherical bear- 
ing cup. This flange is bolted to the 
cross-member of the telescope yoke and 
is connected by means of a flexible 
diaphragm to the torque tube protrud- 
ing through the bearing and yoke. The 
south entl of the torque tube is connected 
through a similar diaphragm to the 
“fast” setting right ascension worm 
gear. While the instrument is being set 
in position, the accurate driving worm 
gear arranged directly above the setting 
gear is floating on its bearings. When 
tlie telescope is pointing to the desired 
object in the heavens and is ready for 
observation, the worms driving the two 
gears are synchronized and both run at 
the clock speed. The accurate gear 
driven by the clock worm is then 
clutched to the lower gear connected to 
the torque tube, the thrust of the “fast” 
worm being simultaneously released. 
The two worm gears are of split wheel 
construction, permitting correction of 
the initial tooth spacing errors by means 
of lapping during their manufacture. 

On the under side of the yoke cross- 
member is seen, just at left of center in 
Figure 4, a sheave carrying two four- 
inch diameter electrical wire cables 
which distribute current to the decline- 




tion drive and other motors on the yoke 
and tube. 

A spectrograph will be installed in 
the cast 10 V 2 *foot diameter tubular gir- 
der of the yoke with its slit at the Casse- 
grain-coude focus. A circular stairway 
and rotating platform inside this tubu- 
lar girder permit free access and work 
at the spectrograph. 

The tilting arch-shaped gantry crane 
mounted on the yoke (shown also in the 
frontispiece as an upward-projecting 
arm) carries tlie second flat of the 5- 
mirror coude combination. This gantry 
is mounted on its bearings on the 24-inch 
diameter diagonal stiffening members of 
the yoke and when not in use is swung 
back toward the south cross-member of 
the yoke. 

The third coude flat for the same mir- 
ror arrangement is seen in position in- 
side the torque tube of the telescope. 

To realize the magnitude of this un- 
dertaking, the layman must note the 
law confronting the engineer: line di- 
mensions increase in volume as their 
cube. So, by jumping from the largest 
existing telescope, 100 inches, to dou- 
ble tliat aperture, mechanical conditions 
have arisen which explain in part the 
complex problems described. 

The design of the various parts of the 
project has been the result of intensive 
study by many people throughout the 
country, to whom it is impossible to give 
proper credit, but all their combined ef- 
forts are gratefully acknowledged. 



Helium-Hope of the Airship 


W HEN Congress approved the Hel- 
ium Act on September 1, 1937, it 
appeared that a new era was being 
inaugurated for lighter-than-air trans- 
portation. Previously the Zeppelin, de- 
pendent upon inflammable hydrogen for 
its lifting gas, had proved far too dan- 
gerous; now, with fireproof helium, it 
could again assume its place in aviation. 

The story of helium is one of the ro- 
mances of science. It was in 1868, when 
the French astronomer Janssen and a 
group of fellow scientists were in India 
to view a total eclipse of the sun, that 
they first found the bright yellow spec- 
trum line of the element in the chromo- 
sphere surrounding the sun. Simultan- 
eously with its discovery in the Far East, 
Sir J. Norman Lockyer, the brilliant 
astrophysicist, announced the finding of 
the spectrum line of the new element 
while making observations of the sun in 
England. So convinced was the English- 
man that the gas was not any substance 
known on earth, that he coined the name 
“helium” for it, from the Greek word 
“helios,” sun. 

The presence of helium on the earth 
was not detected until 1895, 
when Sir William Ramsey, 
the eminent English scien- 
tist, identified it as an inert, 
colorless and odorless gas 
which he obtained from 
radio-active ore. Later, it 
was found to exist in the 
atmosphere in the propor- 
tion of 1 part of helium to 
185,000 parts of air, and in 
minute quantities in sea 
and river water and in gas- 
es emitted from mineral 
springs and volcanoes. As 
the quantities obtainable 
from these sources are far 
too small for commercial 
purposes, it is indeed for- 
tunate that an adequate sup- 
ply has been found in natural gas in 
certain parts of the United States, 
Helium belongs to the family of rare, 
inert gases, so-called because of their 
comparative scarcity and extreme chemi- 
cal inactivity. It will not support com- 
bustion, nor will it explode when mixed 
with air. Prior to 1917, it was obtained 
in very small quantities in scientific 
laboratories from radio-active minerals 
such as cleveite, pitchblende, and mona- 
zite. Costing $2500 a cubic foot, its pro- 
duction in this manner was commercially 
impractical. When the United Stales en- 
tered the World War, the urgent need 


C<»niinercial Quantities Produced Only in United 
States . . . Safer, More Economical Lifting Gas 
than Hydrogen . . . Stringent Sales Regulations 


By PAUL H. WILKINSON 

Author of **Dies«l Aircraft Engines” 


AT press time, it appears that 
the National Munitions Con- 
trol Board will not permit the 
sale of helium to Germany. Five 
members of that board, fully 
aware of the desirability of that 
sale and of the salutary effect 
that it would have on lighter- 
than-air craft progress, were 
over-ruled by the sixth member. 
It is a crime against science, a 
shameful commentary on human 
nature, that obvious personal 
prejudices should be permitted 
to shut the door against develop- 
ment of a useful science . — The 
Editor^ 



PhotORraphs oourteay U. 6. Bureau of Mines 

Special Army Air Corps steel tank car for transportation of 
helium, under a pressure of 2000 pounds per square inch 

for non-inflammable gas to replace 
hydrogen in observation balloons and 
airships led to intensive search for an 
adequate source of supply. Helium had 
been found in natural gas in various 
parts of the country; the Bureau of 
Mines, together with the Army, the 
Navy, and the Linde Air Products Com- 
pany, worked on the problem until com- 
mercial production of helium was as- 
sured. That they were highly successful 
is evinced by the fact that many mil- 
lions of cubic feet of helium have since 
been produced at a cost of less than one 
cent a cubic foot. 


Most of the helium used today comes 
from the vast natural gas resources in 
North America. It is found on other con- 
tinents, too, hut not in sufl&cient quanti- 
ties to warrant production. Canada has 
two helium-bearing gas-sand areas in 
Alberta and Ontario, where the precious 
gas has been found in content up to 
0.82 percent. An experimental plant .set 
up at Calgary produced some 60,000 
cubic feet of it before it was closed down. 
In much smaller quantities, it has been 
found in natural gas in Germany, Ru- 
mania, Australia, New Zealand, and 
Japan. In Germany, where it is needed 
so badly, the content is said not to ex- 
ceed 0.2 percent. Ample supplies ap- 
pear to exist in the U.S.S.R., inasmuch 
as helium-filled dirigibles 
are reported to be in opera- 
tion there. 

The United States has a 
virtual world monopoly on 
helium, as it is the only 
country where it is now pro- 
duced in commercial quan- 
tities. Most of it comes from 
natural gas wells on the 
government-owned Cliffside 
structure near Amarillo, 
Texas, where 50,000 acres 
have been reserved for its 
production. There the hel- 
ium-bearing gas-sands, ly- 
ing at a depth of 3600 feet, 
are conservatively estimated 
to contain 1,800,000,000 
cubic feet of the precious 
element. Other government reserves are 
located at Woodside and Harley Dome 
in Utah, where 600,000,000 and 100,- 
000,000 cubic feet of helium respective- 
ly lie undeveloped as a safeguard for 
our national defence. In accordance 
with the powers granted to it by the 
Helium Act, the government recently 
completed its helium control in this 
country by purchasing from the Girdler 
Corporation its properties and extrac- 
tion plants at Dexter, Kansas, and 
Thatcher, Colorado, from which 10,000,- 
000 cubic feet of the gas have been ob- 
tained during the past ten years. 
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Separation of the helium from the oth- 
er constituents of natural gas is com- 
paratively simple and makes use of the 
fact that helium is more difficult to 
liquefy than the other constituents with 
which it is mixed. At the temperature of 
300 degrees below zero, Fahrenheit, to 
which the natural gas is subjected, air 
is a liquid and carbon dioxide is a solid. 
Produced by this method, helium has a 
purity of about 98.3 per- 
cent. 

Storage facilities are pro- 
vided at the Bureau of 
Mines extraction plant near 
Amarillo for 3,500,000 cub- 
ic feet of helium, which is 
compressed in steel cylin- 
ders at a pressure of 1500 
pounds per square inch. 

For shipment, it is com- 
pressed into small steel 
cylinders of the oxygen 
type, or into larger contain- 
ers mounted on flat cars. 

Tile small cylinders hold 
180 cubic feet of helium 
compressed into 2^/^ cubic 
feet of space, while the 
three containers compris- 
ing a tank-car lot have a 
capacity of 1500 cubic feet 
and hold 210,000 cubic feet 
of the gas. The maximum pressure al- 
lowed for shipment is 2500 pounds p< r 
sipiare inch. 

T he chief use for ludium. of c<»urvse, is 
as a lifting gas for airships and bal- 
loons. Although it weighs nearly twice 
as much as hydrogen, nevertheless it 
has 92.6 percent of the lifting power. 
By way of comparison, 1000 cubic feet 
of helium weigh 11.11 pounds and exert 
a lift of 65.82 pounds, while the same 
amount of hydrogen weighs 5.60 pounds 
and exerts a lifting force of 71.01 
pounds. This difference in weight and 
lifting power is quite important when 
large airships the size of the LZ’130 are 
concerned. The LZ-130 originally was 
designed for approximately 7,000,000 
cubic feet of hydrogen ; when it was de- 
cided to use helium instead, this re- 
sulted in an increase in weight of 38.- 
570 pounds and a loss in lift of 36,540 
pounds. This could only be compen- 
sated for by increasing the size of tin* 
airship or by reducing its payload. 
Structurally, the ship was too far ad- 
vanced to make any changes and so its 
passenger accommodations have been 
reduced from 70 to 40 persons. The LZ- 
131, on which construction has just 
commenced, will be 12% percent larger 
in volumetric capacity and thus will 
have sufficient lift for 80 passengers. 

Gas diffusion and contamination is 
one of the major problems of the air- 
ship. The slow but constant diffusion 
of air into the gas cells, and of the lift- 
ing gas out into the atmosphere, gradual- 


ly contaminates the gas and reduces its 
lifting power, making it necessary to 
empty the cells and replenish them at 
frequent intervals. If the airship is filled 
with hydrogen, this may have to he done 
several times a year and the contamin- 
ated gas discarded, as it is much too 
dangerous to try to purify such an ex- 
plosive mixture. When helium is used, 
however, the rate of diffusion and con- 


tainiiialion is mu<’h slower, and tlur ga*^ 
ran lie drawn off safely, purified at low 
temperature, ami pumped back into the 
airship for further use. 

Three helium purification plants havt‘ 
been designed by the Bureau of Mines 
and constructed under its supervision. 
Tliat at Lakehiirst, New .Jersey, which 
is used for servicing the Navy lighter- 
llian-air craft stationed there, has a 
capacity of 20,000 cubic feet an hour 
and can turn out helium of 98 percent 
purity. AmUher permanent plant, at 
Scott Field, Illinois, has a capacity of 
10,000 cubic feet an hour. This plant, 
and a mobile installation mounted on a 
flat car, belong to the Army. The cost 
of purifying helium varies according to 
the amount processed and ranges from 
$0.50 to $1.00 per 1000 cubic feet. This 
eonstifules a considerable saving over 
hydrogen which would have to be re- 
placed at $2.00 per 1000 cubic feet. 

Cost of helium is governed to a great 
extent by the yearly production of the 
extraction plant. During the eight years 
that it has been in operation, the Amaril- 
lo plant has produced approximately 
77,000,000 cubic feet of helium at an 
average cost of about $11.50 per 1000 
cubic feet. At no time has the plant 
been operated at capacity, the largest 
output being 15,000,000 cubic feet dur- 
ing 1932. Last year, the production for 
the small non-rigid airships of the Army 
and the Navy did not exceed 4,000,000 
cubic feet. During this time, the sale of 
the residue gas to the city of Amarillo 
brought in over $200,000 to the govern- 


ment, so that the average net cost of the 
helium produced to date is $8.80 per 
1000 cubic feet. If the Amarillo plant 
should be operated at its full rated 
capacity of 24,000,000 cubic feel a yeai, 
it is estimated that the net cost of helium 
to the government could be reduced to 
about $4.00 per 1000 cubic feet. 

Recently, the American Zeppelin Cor- 
poration, representative of Deutsche 
Zeppelin Reedcrei (the op- 
erating company), made 
application for 17,900,000 
cubic feel of helium for the 
airship LZ’130 now com- 
pleted in Germany. [ See 
accomj)anying Editorial 
Note.] This should he suffi- 
cient for a year’s supply ~ 
to fill the 7,000,000 cubic- 
foot dirigible and replace 
its diffusion and valving 
losses. 

So jealously guarded in 
our helium supply, that 
most stringent regulations 
have been enacted for its 
sale and export. Before it 
can be purchased at all, the 
approval of the Bureau of 
Mim*s and the permission 
of the Secretary of the In- 
terior must first be obtained. 
Then, if it is desired to export the gas, 
a license must be obtained from the 
Secretary of State who issues it with the 
unanimous approval of the National 
Munitions Control Board and the Secre- 
tary of the Interior. These restrictions 
have been imposed to prevent its pur- 
chase by other countries for military 
purposes, and to conserve our national 
resources. In addition, there is another 
restriction which governs its use in the 
airships of other countries. This is to the 
effect that an airship filled with Ameri- 
can-produced helium must always use 
the United Slates as one of the terminals 
of its route. In other words, an airship 
so filled can operate between Germany 
and the United States, hut not between 
Germany and South America even 
though it makes this country a port of 
call en route. 

H OW this will all work out remains in 
be seen. As things now stand, Ger- 
many can build the airships but has no 
helium, while we can produce the helium 
Imt have no large airships in which it 
can he used. In view of the obvious need 
for airship service across the ocean be- 
tween North America, Europe, and 
Sotuh America, perhaps a compromise 
will be reached that will further the 
cause of ligliter-than-air craft and will 
not create military complications. What- 
ever the arrangements may be, however, 
it is a foregone conclusion that the only 
lifting gas which will be used in these 
airships will be the safety gas — non- 
Inflammahle helium. 



Equipment for isolating helium from natural gas at temper- 
atures ranging lower than 300 degrees below zero, Fahrenheit 
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The New Struve Wide-Slit Spectrograph Permits 
the Observation of the Faint Galactic Nebulae 


By HENRY NORRIS RUSSELL, Ph.D. 

Chairman of the Department of Aatronomy and Director of the Ob- 
servatory of Princeton University. Research Associate of the Mount 
Wilson Observatory of the Carnegie Institution of Washington 


ASTRONOMERS are always eager to 
extend their powers of observation. 
The most obvious way of doing 
this is to build bigger telescopes. This 
affords the only known way of advance 
along many important lines, and thus 
fully justifies its great cost. But there 
are other fields in which success de- 
pends upon ingenuity in design — adapt- 
ing the whole instrument to the partic- 
ular problem to be solved. 

This is notably the case in the study 
of faint nebulae, and, above all, of their 
spectra. At first, the power of photog- 
raphy seemed here to be limitless, for 
the capacity of the plate to add up the 
impression made through long hours of 
exposure revealed details which eyes 
like ours can never hope to see with any 
telescope. Powerful cameras, with ob- 
jectives of large diameter and short 
focus, and more sensitive plates, added 
their contributions; but in time a limit 
appeared. This comes, not from any lack 
of instrumental excellence or power, but 
from the general light of the sky. The 
direct light of individual stars is not 
seriously disturbing, for, with a suitable 
instrument, these show as sharp bright 
points on the plate (or, rather, on a posi- 
tive made from it ) , and, were they alone 
present, there would be a clear dark 
background between them, on which 
nebulosity would be clearly visible. But 
it has been known for many years that 
the greater part of the light of the clear, 
cloudless, moonless sky is continuously 
distributed and forms a faint luminous 
veil through which the heavens are seen. 
Part of this comes from starlight scat- 
tered by the Earth’s atmosphere — just 
as sunlight is scattered to form the blue 
daylight skies; but this is relatively 
small. Most of the illumination comes 
from two other sources — one in the at- 
mosphere, the other far outside. 

The former is of the nature of a per- 
manent aurora. Its spectrum shows 
bright lines arising from oxygen atoms, 
and bright bands coming from nitrogen 
molecules, and its intensity varies con- 
siderably from night to night — ^rising 
enormously, of course, when visible au- 


roral arches or streamers appear. The 
latter is caused by sunlight reflected by 
particles distributed in interplanetary 
space. These are relatively numerous 
near the Sun, and in the plane of the 
ecliptic. In this part of the skies they 
produce an illumination fully as bright 
as the Milky Way — the familiar zodiacal 
light — but this fades out gradually and 
extends, more feebly, all over the visible 
heavens. Could we escape from the 
Earth, and set up an observatory on the 
Moon, we would be rid of the aurora and 
t)f scattered starlight; but the zodiacal 
light would remain and the darkest parts 
of the sky would be more than one third 
as bright as we find it from good terres- 
trial stations. To get a really clear sky 
for observing nebulae, a space-voyager 
would probably have to go to the outer 
asteroids, or the satellites of Jupiter, if 
not farther. 

I F we make our exposures too long, 
this featureless light fogs our plates, 
so that we gain nothing. The sky bright- 
ness may be ten times as great as that 
of the nebula without drowning it out 
entirely, if a well-timed exposure is 
made on a contrasting plate ; but 
nebulae less than 5 percent as bright as 
the luminous foreground would prob- 
ably be lost. Elvey and Rudnick, who 
have recently made a long series of 
measures of sky-brightness, conclude 
that the limiting brightness which could 
be photographed under favorable condi- 
tions corresponds to the light of a sev- 
enth magnitude star spread over a 
square degree. 

I’o photograph the spectrum of a 
gaseous nebula is not much more dif- 
ficult than to obtain a direct image, for 
the light is concentrated into a few 
bright lines. With a wide slit, or with 
no slit at all, each of these is replaced 
by an image of the nebula, and a mod- 
erate increase in tlie exposure time 
should record the strongest, at least. But 
if the spectrum is continuous, observa- 
tion is much more difficult. The light of 
the nebula, already very faint, is spread 
out into a long band, and thus weaken- 


ed, so much that, with an ordinary spec- 
trograph designed for stars, the ex* 
posure becomes prohibitively long.. 

The problem was solved more than 20 
years ago by Slipher, with a specially 
designed spectrograph, with a camera 
lens of large diameter and very short 
focus. This concentrated the light 
which got through the slit into a short 
and narrow image, and thus greatly 
shortened the exposures, while retaining 
enough detail upon the resulting plates 
to permit a satisfactory interpretation. 
It is with spectrographs of this type, fed 
by great telescopes, that it has been 
shown that the spectra of the great ex- 
tra-galactic nebulae are such Would 
be given by clouds of stars# Ahd that 
the enormous shifts of the Apectral lines 
have been detected and measured. Of 
the diffuse nebulae, which lie within our 
Galaxy, some show gaseous spectra, 
and other continuous. These last are 
opaque or partially opaque clouds, shin- 
ing by light reflected from near-by stars. 
In the others, most of the light comes 
from gas, set shining by the action of 
ultra-violet light. There is usually a 
faint continuous spectrum also, show- 
ing that some cloud-forming dust is 
present. 

Hubble found, some years ago, that 
the gaseous spectrum appeared only 
when the star which illuminated the 
nebula was very hot (of spectral class 
B1 or earlier). This was easily explic- 
able, for the energy necessary to get 
the atoms of the nebular gases into the 
states which emit the nebular lines is 
large, and to get so much into single 
atoms demands light of very short wave- 
length. Bodies approximating the prop- 
erties of a standard radiator would give 
off such light in appreciable amounts 
only at temperatures of 20,000® or more. 

•There was however one noteworthy 
exception — the North America Nebula. 
This is named from a marked resem- 
blance to the outline of the continent — 
detailed enough to enable Max Wolf, 
when he observed it spectroscopically, 
to say that the region he had photo- 
graphed was “in Guatemala”. Wolf 
found a bright-line spectrum; but there 
is no bright star of high temperature 
near-by in the sky, and the only plausi- 
ble source of excitation is the great star 
Alpha Cygni. This is one of the most 
luminous stars of which we know — so 
bright, indeed, and so far off that its 
parallax is almost beyond the limit of 
direct measurement— -but its spectruni is 
of Class A2, indicating a temperature 
less than 10,000®. If this star really ex- 
cites the nebula, it must give off very 
much more ultra-violet light than cor- 
responds to the surface temperature in- 
dicated both by its color and by the lines 
of its spectrum. 

Further study of this problem was 
much to be desired, but, unfortunately, 
the nebula is so faint that ouJy to 
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brigiiteilt portion was observable with 
the spectroscopic means which were 
available. 

A notable advance in the spectroscopy 
of such faint objects has recently been 
announced by Dr. Otto Struve of thf* 
Yerkes Observatory. Once more the 
method has .been the construction of a 
spectrograph designed especially for the 
purpose. 

As for all faint objects, the camera, 
which forms the image of the spectrum, 
had to be of short focus and very high 
relative aperture. In this instrument it 
is a Schmidt camera, of 3% inches clear 
aperture, and the same focal length. 
There are two prisms-— of quartz, which 
transmits ultra-violet light freely, 3^/4 
inches along the refracting edge and 
with faces 5^/^ inches long (to allow for 
the oblique incidence of the rays upon 
them). 

A ll tliis, while obviously constituting 
. a powerful instrument, has nothing 
very novel about it. But the other half 
of the spectrograph, which feeds light 
into the prisms, is quite unusual. 

Ordinarily there would be a slit — 
worked with the utmost precision of 
the machinist, perhaps a quarter of an 
inch long, and with width adjustable, 
but at most a few hundredths of an 
inch — and a collimating lens to render 
the light diverged from the slit parallel 
before it passed through the prisms. 
This is necessary, because a divergent 
beam of light, after passing througli a 
prism, becomes astigmatic, and can no 
longer be brought to a sharp focus. To 
feed the light into the slit a large tele- 
scope is required (or, not to put the 
cart before the horse, such a spectro^ 
graph is designed to be used with some 
large existing telescope). 

This rather complicated optical sys- 
tem involves a considerable loss of light, 
partly by reflection from the surfaces 
of the lenses, partly by absorption of 
light by the glass. Struve calculates that, 
with the Yerkes 40-inch refractor, 70 
percent of violet light (X4000) would 
get through, 50 percent of the ultra- 
violet at X3750, and none at all at 
X3500 (for which flint glass is practical- 
ly opaque). 

Struve has escaped these difficulties 
by substituting a very wide slit — two feet 
long and an inch across!— ^for the nar- 
row slit of the ordinary instrument, and 
placing it 55 feet from the prisms. With 
this device, the rays of light diverging 
from the slit are so nearly parallel that 
the distortion produced by passing 
through the prisms is too small to make 
any trouble, and there is no need of a 
collimator lens in front of the prism, or 
of a teksoope objective in front of the 
slit The slit is used only to cut out from 
the sky a small portion, including the 
OObdla to be observed. Being photo- 
graphed Whh 0 uch a short-focus camera, 


its image on the plate is less than 1/150 
of an inch wide and abundantly sharp 
for practical purposes. 

The whole affair is mounted on one 
side of the tube of the great 40-inch re- 
fractor — because this happened to be 
there as a convenient carrying mechan- 
ism fully equipped for pointing at any 
given spot in the sky and following it for 
hours. A very much less costly mount- 
ing, fed by a mirror turned by a driving- 
clock, would have served every purpose 
if the great telescope had not been avail- 
able; and an instrument of this sort. 
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The spectrograph, showing slit at 
top, diaphragm to block out sky, 
prism box, and the Schmidt camera. 

As is pointed out in the article, 
these elements are merely mounted 
on the great 40-inch telescope at 
Yerkes, because this most easily 
provides a suitable mounting, and 
they are not in any other manner 
related to the big telescope itself 

with an effective length of ISO feet, is 
under construction for the McDonald 
Observatory in Texas. 

The light-gathering power of the new 
spectrograph is very great. The green 
auroral line in the spectrum of the night 
sky comes up with ten minutes’ ex- 
posure, and one of three or four hours 
brings out 20 bright lines or bands. The 
bright lines emitted by gaseous nebulae 
are different in position from these 
bands, and may be clearly distinguished 
from them, even if they are very faint. 
This provides a far more powerful meth- 
od for detecting gaseous nebulae than a 
direct photograph — on which the whole 
light of the sky is superposed on that 
of the nebulae. Struve calculates that, 
under good conditions, a nebula may be 
detected which is only one sixtieth as 
bright as could be observed directly. 

The first results obtained with this 
instrument are of great interest. Green- 
steift and Henyey have investigated a 
number of diffuse nebulae, most of them 
too faint to be studied previously. For 
the nebulosity near the Pleiades they 


confirm Slipher’s results, finding that it 
resembles those of the brighter stars of 
the cluster, and shows that the nebula 
shines by reflected light. Almost all the 
other nebulae show bright lines, often 
accompanied by continuous spectrum. 
The faint nebulosity which covers a 
great part of the constellation of Orion 
shows bright lines of hydrogen, and the 
ultra-violet line X3727 a forbidden line 
of singly ionized oxygen. In the Great 
Nebula of Orion, the strongest lines 
come from doubly ionized oxygen — 
showing that the atoms are much more 
strongly excited. As the outer nebulosi- 
ties are probably at least 50 light-years 
distant from the stars whose light sets 
them shining, this is not hard to under- 
stand. Other nebulosities in Orion, near- 
er the very hot stars in the middle of tlie 
group, show bright lines, but a higher 
degree of excitation. 

In the North America Nebula, Wolf’s 
observations are confirmed. Bright lines 
arc found and the excitation is almost 
as great as for the Orion nebula. 

M ost interesting of all is a faint 
nebula near the star Gamma Cygni. 
This shows bright hydrogen lines, and 
X3727, superposed as a fairly strong 
continuous spectrum. The exciting star 
in this case, though a super-giant of very 
high real brightness, has a spectrum 
about like that of the Sun, and both the 
color of its light and the relative 
strength of the spectral lines, throughout 
the visible region, indicate that the tem- 
perature of its atmosphere is very nearly 
the same as for the Sun. 

The evidence of these two nebulae in- 
dicates very strongly that some relative- 
ly cool stars emit ultra-violet light, of 
very short wave-length (less than 1000 
Angstroms) of very much greater in- 
tensity than hot solid bodies could do 
if they gave off the same sort of visible 
radiation. 

This is by no means inexplicable. The 
light we get from the Sun, or from any 
star, is a mixture of radiation from dif- 
ferent depths in the hazy outer layers. 
For visible light, the opacity is consid- 
erable, and the depth from which tlie 
light succeeds in escaping is not great. 
If the gases are much more transparent 
for ultra-violet light, this will be able 
to escape from deeper and hotter layers, 
and will be much stronger than it other- 
wise would. 

It is noteworthy that both Alpha and 
Gamma Cygni are stars of very high 
luminosity. Some recent theoretical 
work by Kosirev and Chandrasekhar pre- 
dicts that such an effect should occur in 
stars surrounded by extensive atmos- 
pheres of low density — ^that is, in just 
such cases as the present. 

Further observations with this pow- 
erful instrument will be awaited with 
great interest . — American Farm School, 
Saloniki^ Greece^ April 28, 2938, 



A battery of i^oaleB at this filling table in a mushroom parking plant makes it possible for the 
operators rapidly to fill earh of the cans with exactly the same quantity of the delicacies 


conveniently be indicated with great ac- 
curacy. Hence gravity makes an ideal 
measuring medium. 

Again, there^s no likelihood of a stop- 
page in supply. If there ever should be, 
none of us would have to worry about 
the results ; we wouldn’t be here ! 

With these peculiar advantages, con- 
trol by weight should logically have come 
into its own many years before this. But 
important applications of it were only 
possible after the development of the 
automatic scale. In the old days of steel- 
yards and beam scales, when hand-set- 
ting was essential, there was no possibil- 
ity of using control by weight in, for 
example, a fast-moving production line 
or process. The automatic sqale, how- 
ever, eliminated the human hand; as 
soon as a load came to its mechanism, 
it functioned instantly. It did not take 
alert engineers long to realize that here 
was a new and useful instrument. 


Scales of Industry 

By ROGER WILLIAM RIIS 


Development of the automatic scale 
has been rapid; its uses are now innu- 
merable. Yet it is only fair to say that the 
development of the “gravity motor” as a 
control and check is in its early stages. 
If whole factories ever are run by panel 
control from a central G. H. Q., it will 
be because clever applications of control 
by weight have made it possible. Indeed, 
at the last Chemical Show in New York, 


O NE of the marked trends in present- trol whenever possible. Weight is giav- 

day industry is toward the use of ity in action; gravity is the one unchang* 

weight as a means not only of ing force known in the world. Every 

checking quantity and quality, but of other force, every other source of power, 

actually controlling processes of manu- changes and shifts. The heat received 

facture. Like many trends, this one has irom the sun fluctuates from day to day, 

advanced so steadily that the full scope t ven from minute to minute; tides vary; 

of it is not generally realized. A critical different kinds of fuels give different 

view of some of the principles involved values in heat units; electric voltages 

and of some of the actual applications of rise and fall and at times are accidentally 

those principles is likely to be strongly slopped. Gravity alone, at any given 

suggestive to any manufacturer. point on the face of the earth, knows no 

There is an excellent mechanical rea- faintest change, at any time. The force 

son for using weight as a means of con- exerted by gravity on any object may 



this futuristic picture was very plainly 
foreshadowed in the panel control dis- 
play of one manufacturer. 

T he principle of automatic weighing 
is applied today in industry in order 
to check quantity; to package and fill ; to 
ascertain breakage, yardage, and mois- 
ture content; to count small parts; to 
check quality; to direct, supervise, and 
check mixing and batching. It is obvious 
that these functions fall into three gen- 
eral groups. The simplest includes such 
jobs as checking quantity and ascertain- 
ing breakage, yardage, and moisture con- 
tent. The next is automatic packaging 
and filling. The most advanced is the au- 
tomatic control and supervision of batch- 
ing and mixing. More or less in a class 
by itself is the system of obtaining ac- 
curate printed records of many of these 
processes. 

Note that few of these functions are 
those which one ordinarily thinks of as 
customary functions of a scale. Nor are 
they, in actual fact; the instrument 
which performs them is no longer a scale 
in the simple sense. It operates by grav- 
ity and it uses scale mechanics; but it 
does much more than weigh. 

Matching of suspension springs for 
automobiles offers a good example of 
the expanding uses for scales. No mat- 

Counting by weight. Bin in foreground 
is on scale platform; number of items 
in scale pan, multiplied by the scale 
reading, gives number of items in bin 


ter how careful the manufacture, men 
cannot produce a thousand springs of 
identical compression. There is bound to 
he a slight variation, and that variation 
is going to have bizarre and unfortunate 
results if a spring of strength-A goes 
on the forward left corner of your chas- 
sis, and a spring of strength-B goes on 
the rear right corner. It is not important 
that all springs be of the same strength ; 
it is important, however, that all four 
s])rings on any given car be of identical 
strength. 

It is possible, of course, to lest each 
spring separately and sort them by hu- 
man labor. But that’s not the way the 
automotive industry grew up. Instead of 
tliat slow and unreliable method (hu- 
man labor makes occasional errors), the 
industry now generally uses a spring 
s(»rting device which is actually a scale, 
plus. Fed into it automatically, the 
springs are compressed, their strength 
measured, and tlien ejected from the de- 
vice in one of three classifications. Dis- 
charge takes place when the indexing 
tal)le stops over the upper end of two 
spouts. Normally, the spouts are held 
in a vertical position, but when a spring 
registers weaker than the low-compres- 
sion limit, one of them is actuated to- 
ward the left. Whenever a spring comes 
along that registers stronger than the 
upper tolerance limit, the same spout 
is actuated toward the right. Springs 
which fall within the compression re- 
(juirements are ejected through another 
‘'|)OUt. 

T he problem here was to measure 
rapidly and automatically a certain 
force, and then to sort out the articles 
measured. This application falls into the 
first grouping outlined above. It is really 
a checking of quality and quantity, plus 
a sorting operation. The same idea has 
l)een applied to matching pistons by 
balance, so that a car may have a full 
set of pistons that are mechanically iden- 
tical and hence will work in harmony 
and with maximum efficiency. 

Early applications of control by 
weight were in the manufacture of sand 
paper, roofing paper, tarred or proofed 
fabrics, and so on. The basic idea is that 
a continuous production line brings 
along a strip of the material to which 
must be applied a covering substance 
such as sand, tar, paint, ink, or gum. It 
of vital importance that the flow of 
I he covering substance remain constant, 
in order to insure uniform quality. This 
insurance is obtained by passing the pro- 
duction line over a bar or lever which 
is actually the platform of a scale. The 
scale, hdwever, is of the “over-and-un- 


Pipe smokers are sure to get the cor- 
rect amount of tobacco in each package 
filled in this room. Content weight is 
checked accurately by individual scales 



(^oftnielir cumponeiits are pre-weighed by the hcales at right and in background. As tanks on 
revolving table reach indexed positions an exait quantity of material is injected into each one 


Do Than Weigh . . . Muiiufaeturing PwwesHes 

Aiitoniatieally Onitrolleil . . . Quantity and Quality 
Clu‘ck<‘<l . . . Saving Time, IVtah-rial, an<l Labor Ct»stH 


der*’ type; iln face or chart, if indeed it 
has any at all, contains hut three marks: 
a middle zero, a lower-limit tolerance to 
the left, and an upper-limit toleranct; to 
tile right. As long as the production lim‘ 
passes along in proper manner nothing 
happens. Should a section come along 
with too much, or too little of the re- 
cently adtled material, the scale steps 
in and aulomatjcally actuates switches 
which stop the line. 

Typical of hatching installations is 
the line of scales in bakeries. Wholesale 
bakeries are among the greatest users of 
industrial scales in the United States. 
One of the nukst interesting of the recent 


bakery installations is that found in the 
Omar Baking Company in Indianapolis. 
Here a scale measures exactly and au- 
tomatically the quantity of flour required 
for each hatcli. In the past the bakery 
had used beam-type equipment, ' and 
some difficulty had been encountered in 
maintaining the unifoimity of batches. 
Uniformity is one of the most serit)us 
problems in a bakery; if the ingredients 
are not batched accurately, the hatch 
may prove too moist when it reaches the 
dividers. As a result, unreasonable quan- 
tities c)f dusting flour must be added to 
correct this fault and to keep the loaves 
moving smoothly through the produc- 
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tion machinery — all of which involves 
problems of production, inventory con- 
trol, and quality. The new installation 
permits positive control and rigid ad- 
herence to formula. The budget of ma- 
terial-required can now be checked with 
actual inventory to within a fraction of 
1 percent. The hopper scale installed in 
this case is equipped with a 500-pound 
dial, and the photo-electric cut-off is of 
the single zero type. 

In operation the flour is brought frt)m 
two floors below by an endless-belt 
bucket-conveyor to a storage-hopper on 
the floor above the scale. When the op- 
erator pulls the starting-chain, a screw 
conveyor carries the flour to a point im- 
mediately above the weigh-hopper. When 
the predetermined amount is in the 
hopper, the photo-electric control instant- 
ly closes a clam-shell type cut-off above 
the hopper, and stops the screw con- 
veyor, which stops the flow of the flour. 

All weighing is done on a live-rail 
section above the center mixer. The 
load can then be discharged either into 
that mixer, or moved along the rails to 
any one of the mixers in the battery. 
Thus one scale weighs the flour for sev- 
eral mixers. The bakery officials have 
commented: ‘Tt will pay for itself sev- 
eral times each year.” 


matically and accurately 
weigh up the cement, sand, 
and gravel going into each 
batch. They have an auto- 
matic cut-off device and a 
means of determining and 
compensating for moisture 
content. One scale weighs the 
cement ; the other weighs the 
sand and gravel. The opera- 
tor has only to set the scale at 
the predetermined weight and 
to press a button to start the 
flow of material into the 
weigh-hopper. The hopper is 
automatically shut off when 
the predetermined weight is 
reached. Pressing another 
button discharges the mate- 
rial into the batch-hopper. 
The process is simple and 
fast; the batch is exactly pro- 
portioned. 

A thorough-going installa- 
tion with many potential uses 
is the totalizing device which, 
applied to belt conveyors, 
controls amounts of materials 
going into u batch. It is in 
effect a flow meter for dry 
materials, automatically and 
continuously proportioning 
two or more such materials. 



Quality of flnished concrete is governed by 
accurate proportioning of materials. This long- 
beam scale batching equipment in a concrete 
mixing plant gives instant hair-hreadth control 


I NTERESTING features are iiicoipor- 
ated in modern concrete batching 
plants. All units are electrically operat- 
ed. All batch mixing operations can be 
controlled by one operator at a control 
panel located between two scales. An 
automatic signalling system warns the 
operator when the supply bins are filled. 
The feed of materials to supply bins 
and weigh-hoppers is electrically con- 
trolled. Batches are mixed on trucks, en 
route to the job. 

Two scales of the hopper type auto- 


In accuracy it functions down 
to something less than 0.13 of 1 percent. 

Two principal variables are involved: 
belt loading per unit of length, and rate 
of belt travel. A transmitter, part of the 
scale apparatus, sends instantaneously 
to the totalizer any variations in belt 
loading as accurately measured by the 
scale. Similarly, a belt-speed compensa- 
tor detects any change in belt speed and 
projects them into the totalizer. The lat- 
ter instrument automatically combines 
<»r multiplies the two variables and trans- 



lates them to motion in the counter on 
the face of the totalizer unit. This unit 
is separate and can be located at any 
point remote from the operation. The in- 
stallation as a whole has been highly 
perfected to take care of such bother- 
some factors as belt slippage, variable 
tare of the belt, and so on. 

While the totalizer unit is described 
as handling dry materials on conveyor 
belts, an increasingly useful applica- 
tion is in the mixing of liquids. Colored 
inks, for example, are mixed by a weight- 
control device. In the control mechanism 
is a photo-electric cell, “watching” a 
scale dial. As the scale indicator passes 
before the cell, the circuit is closed, or 
closed and reopened, and any required 
compensating action is controlled. 

One of tlie most thoroughly modern 
plants in the world is that of the Cam- 
pana Company, in Illinois, where cos- 
metics are manufactured in exception- 
ally attractive and sanitary surround- 
ings. Weight-control installations arc 
used throughout the processes. The heart 
of this plant is the automatic control of 
the weighing, proportioning, batching, 
and mixing of the ingredients through- 
out production. The specifleations cover- 
ing Campana products are etacting; 
they require, in some instances, accuracy 

Scales built into shipping room con- 
veyors give a quick reading of the 
weight of outgoing shipments as the 
crates pass over a *live** platform 
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: bags can l>e hittig« fiUad, and accurate- 
ly weighed at tl^ rate of eight bag» 
l>er minute with this tacking equipment 


within the limits of l/50th of 1 percent. 

The first operation consists of accu> 
rately blending high-priced essential 
oils on a scale sensitive to 1/lOOth of an 
ounce. The exact amount of material is 
weighed out within a tolerance of l/50th 
of 1 percent. The blended essential oils 
are then automatically proportioned and 
mixed with alcohol, to make a concen- 
trate of specihod consistency. This is 
(lone by means of a scale equipped with 
photo-electric cut-offs. This concentrate 
is then pumped to storage above another 
scale, where it is further batched with 
several other ingredients, all automati- 
cally controlled by weight. The processes 
are electrically interlocked so that di- 
verting valves are opened or closed when 
necessary, agitators arc started at the 
proper time, and each individual ingre- 
dient is weighed out within very close 
tolerance and in proper sequence. 

This batching equipment is so de- 
signed tliat once the operator starts on 
a certain batch of material, each ingre- 
dient is automatically introduced in se- 
quence, agitation takes place at the 
proper time intervals, and the batch 
must be completed before the operator 
can start another batch, either of the 
same or different material. Furthermore, 
temporary interruptions of electric ser- 
vice cannot disrupt these operations. 






MOletta of egg whites are yearly distributed 
to latge users. Here they are hehig eatined and 
^g^d in one operation through use of 
nooKtqiiO stealei wUh top-reading dials 


When electric service is resumed after 
such an interruption, the sequence of 
batching operations proceeds automati- 
cally from the step at which it was 
stopped. 

Following these pre-mix batching 
operations, batches an* delivered to 
storage tanks from which they are auto- 
matically released for the furtlier in- 
jection of other ingredients, agitation, 
milling, filtering, and additional process- 
ing operations. 

A particularly ingenious method of 
handling and further processing these 
pre-mixed batches has been 
developed by the Campana 
engineers. A revolving table 
carrying glas8-lim*d tanks is 
automatically indexed at defi- 
nite intervals, Vh revolution at 
a time. Each tank is equipped 
with its own agitator. At each 
indexed position of the tabh% 
a tank receives an injection 
of new material, pre- weighed 
and discharged into it by 
scales equipped with photo- 
electric cut-offs. 


T hese scales are inter- 
locked electrically with 
each other and with the in- 
dexing and timing opera- 
tions ; each lank thus receives 
an exact pre-determined 
amount of material. Any de- 
viation from the established 
cycle of operations stops 
everything. In this way, the 
exact amount of ingredients 
is injected at the right time 
and with exactly the right 
amount of uniform agitation. 

From this first table, the 
materials ar^ discharged into 
storage tanks near the ceiling 
of the floor below. From here 


they are automatically fed into tanks on 
another table, below, indexed for % re- 
volution position. Here the materials au- 
tomatically receive additional injections 
and agitation in accordance with pre-set 
times and quantities, controlled again by 
electrically operated scales. From the 
second table, the product is again dis- 
charged, from each tank in sequence, 
for bottling, packaging, and shipping. 

There are many scale applications 
where a printed record is required or 
desirable, held in a roll, or in card or 
tab form as dictated by the needs of 
the situation. A result of this recording- 
scale feature has been the elimination 
of much argument a^ to weights deliver- 
ed — an achievement of no mean value 
at receiving stations where farmers d(*- 
liver milk or sloops deliver the day's 
catch of fish. 

Counting by weight is, of course, a 
simple and established procedure in the 
handling of large quantities of small 
objects such as nuts, bolts, and so on. 
Equally simple is the seemingly com- 
plex job of measuring yardage in a bolt 
of cloth, or checking cases of liquor to 
determine breakage without opening the 
case. Simple though the method is, the 
saving in time, materials, and labor costs 
is very marked. Innumerable instances 
are seen throughout the chemical indus- 
try, particularly. Experience has shown 
that the pencilled and thumbed figures 
of foremen or checkers, no matter how 
conscientious, may he in error. Foremen 
get tired, scales do not. 

The scale engineer of today is so much 
more than merely an engineer of scales 
that lie really deserves a new title. He 
has become a practical, technical expert 
in material control. Quantity, quality^ 
and manufacturing economy are his 
stock in trade. 

lUuftrations courtesy The Exact Weight Scale 
Company and Toledo Scale Company. 
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Properties of Matter 


AT least 99.80 percent of the material 
the earth, and 99.99975 percent 
of the material of the Sun, exists 
under pressures greater than 1000 atmos- 
pheres — approximately 15,000 pounds 
per square inch. The importance of a 
knowledge of the effect produced by 
high pressures on the properties of mat- 
ter, if we are to understand very deeply 
the construction of the physical universe, 
therefore hardly requites any argu- 
ment. 

for a number of years I have been 
studying in the laboratory various effects 
of high pressure on the properties of 
matter, and I am glad to accept the in- 
vitation of the Editor of the Scientific 
American to describe some of the re- 
sults. Although the pressures with which 
we shall deal are all higher than 1000 
atmospheres, and therefore arc high by 
the standards of everyday life, they are 
nevertheless absolutely insignificant 
when compared with the pressures at the 
renter of the earth or of the Sun. The 
iiighest pressure which up to now has 
been subject to laboratory control and 
accurate study is about 50,000 atmos- 
pheres; this is the pressure to be found 
in the crust of the earth at a depth of 
about loo miles. About 92,5 percent of 
the material of the earth lies below a 
depth of 100 miles, so that our ignorance 
of earth conditions is still profound, but 
it is nevertheless significant to have got 
this 7.5 percent under some sort of labo- 
ratory control, when one reflects that be- 
fore pressure studies were made only a 
negligible fraction, that is, the matter 
on the surface, was under such control. 

T here are a number of technical 
problems that must be solved before 
one can begin to make measurements in 
the laboratory, and we will stop for a 
brief preliminary look at some of them. 
The problem of preventing leak of the 
liquid with which pressure is transmitted 
is probably the first that naturally occurs 
to one, and it is certainly the first that one 
encounters in the laboratory. The early 
experimenters solved this problem to a 
certain degree by brute force — by mak- 
ing the packing as light as possible with 
powerful screws. But such packings al- 
ways leaked as soon as the pressure in 
the liquid reached the pressure which 
had been applied with the screw to the 
packing, and since a screw is a very 
imperfect means of getting high pres- 
sures, leak usually occurred at a few 
thousand atmospheres. The solution of 
this problem, as of so many others, was 


Unfamiliar Effects Produced by Pressures Up to 
More than Half a Million Pounds per Square Inch 
. . . Ice that Melts Only at 376 Degrees, Fahrenheit 


CO persistently and successfully 
^ over a long period of years 
has the author of the accompany- 
ing article pursued his experi- 
mental researches in the special 
corner of physics dealt with that 
his name is linked with it in the 
minds of scientists and engineers 
the world over. In his book, *The 
Physics of High Pressure,” also 
in over 70 published papers, he 
summarized his work up to 1931. 
Some of his later findings are 
now described here. 

Prof. Bridgman is also widely 
known for his contributions to 
the philosophy of science — spe- 
cifically the logic of modern 
physics — dealt with in his book, 
“The Nature of Physical The- 
ory” (1926). He is a member of 
the National Academy of Sci- 
ences and of the American Philo- 
sophical Society . — The Editor. 


obtained by applying a little finesscj and 
tact to the situation. It proved to be not 
difficult to modify the design of the 
glands retaining the packing so that the 
pressure itself should automatically al- 
ways maintain the pressure in the pack- 
ing higher than the pressure in the liquid 
that was trying to leak past. With such 
packings, leak becomes impossible until 
the pressure vessel itself breaks, and the 
problem was tliercby transferred to 
building pressure vessels so strong that 
they would not burst. 

Perhaps one’s first impulse here is to 
think that the problem may be easily 
solved merely by making the vessel heavy 
enough, but actually it is not as simple 
as this. There is practically no advantage 
in making the walls of a pressure vessel 
thicker indefinitely, for the reason that 
nearly all the stress and strain is concen- 
trated near the inside, so that additional 
thickness on the outside does practically 
no good. If, however, we could apply 
pressure to the outside of the vessel, then 
we could very much increase the pressure 
that could be carried by the inside. The 
trick is to make the pressure vessel in 
multiple units, one inside the other, in- 
ternal pressure in one vessel being ex- 
ternal pressure on the vessel inside it. 
In practice, one very convenient way of 


producing the external pressure on a 
vessel is to give it a slightly conical 
shape, and then to push it as hard as is 
safe into a conical sleeve, which it fits 
accurately. The action is the same as 
when we push a conical stopper tightly 
into the mouth of a bottle. 

Another part of the problem is to pro- 
duce the pressures, and this requires the 
action of some sort of piston. Steel is not 
strong enough for the piston, but most 
fortunately a new material has been re- 
cently developed, which for this purpose 
is about twice as strong as steel. This 
material is “Carboloy”; I am much in- 
debted to the General Electric Company 
and particularly to Dr. Zay Jeffries for 
most generously supplying the Carboloy 
necessary for these experiments. 

The force which drives tlie piston is 
best generated by a hydraulic press, 
which is very much more efficient than 
a screw. One may gel an idea of the ap- 
pearance of the apparatus from the il- 
lustrations. 

W E arc now ready to discuss some of 
the effects produced by high pres- 
sure. One of the most interesting of such 
effects, and one which has a long history, 
is the change of melting temperature pro- 
duced by pressure. When thermody- 
namics was still in its infancy. Lord 
Kelvin’s brother, James Thomson, prov- 
ed that the melting temperature should 
be raised by pressure if the substance 
expands when it melts, as do most sub- 
stances, but if the substance is one of 
those abnormal ones which contract 
when they melt — of which the best 
known examples are water, bismuth, and 
gallium — then the melting temperature 
should be lowered by pressure. Lord Kel- 
vin made a spectacular experimental 
demonstration of this prediction from 
thermodynamics of his brother. The ex- 
periment was difficult, however, because 
it was possible to produce a change of 
the freezing temperature of only a frac- 
tion of a degree with the pressures then 
available. But with the pressures now at 
our conimand it is possible to bring about 
large changes in melting temperature: 
the melting point of ordinary organic 
compounds may be raised by many hun- 
dred Centigrade degrees, and even a 
metal like mercury may be made to 
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freeze solid at the temperature of boil- 
ing water under a pressure of about 
28,000 atmospheres. 

The situation presented by water has 
interesting features. What is to be ex- 
pected if the pressure on water is raised 
indefinitely? Will the melting tempera- 
ture drop indefinitely, or will something 
else happen? There was much theoreti- 
cal speculation on this topic in the few 
decades after James Thom- 
son’s discovery, but the 
imagination of physicists 
did not prove equal to divin- 
ing the true state of affairs. 

Tammann was the first ex- 
perimenter who applied 
pressures as high as 3000 
atmospheres in studying 
problems of this kind, and 
he found at once that some- 
thing almost sensational 
happens. The melting tem- 
perature of ice continues to 
drop until a pressure of 
about 2200 atmospheres is 
reached, where the melting 
temperature is about -—22 pumps 

degrees, Centigrade, which 
is a trifle colder than can be reached with 
the most advantageous mixture of ice and 
‘>alt in the old fashioned ice cream freez- 
er. Now if a pressure greater than 2200 
atmospheres is applied to our ice at a 
temperature lower than —22 degrees. 
Centigrade, the ice suddenly collapses, 
with a decrease of volume of 20 percent, 
and its molecules take up an entirely 
different crystalline arrangement, as has 
been proved by actual X-ray measure- 
ments by Dr. McFarlan. That is, ordinary 


ther decrease of volume, and from here 
on the melting temperature rises still 
more rapidly with increase of pressure. 
Even this is not all, for there are seven 
different kinds of ice in all which may 
be produced by high pressures. The last 
and most recently discovered kind of ice 
melts, under a pressure of 40,000 atmos- 
pheres, only at a temperature of 190 
degrees. Centigrade — considerably above 



The double hydraulic press, at the right, with the three hand 
pumps (note their three levers) that are used in its operation 


the temperature of melting solder. 

Reasoning by analogy, one would ex- 
pect that the other two substances, name- 
ly, bismuth and gallium, which expand 
like water when they freeze, would also 
presently have polymorphic transitions, 
and that the melting temperature would 
eventually rise. For a good many years 
search was made for this suspected 
phenomenon, especially in the case of 
bismuth, but with negative results. It 
finally turned out that the difficulty was 


turns the abnormal forms of water, bis- 
muth, and gallium into other forms 
proves to be a very widespread phenome- 
non at high pressures, and 1 have studied 
altogether some 100 different examples 
among elements, inorganic and organic 
compounds. Many substances have more 
than merely two polymorphic forms: 
thus water has seven, bismuth four, and 
gallium three. The record is at present 
held by camphor, which has certainly 
nine, and probably eleven, different 
modifleations. 

Polymorphic transitions 
must be of very frequent 
occurrence under the condi- 
tions of high pressure and 
temperature prevailing in 
the crust of the earth, and 
we must expect new forms 
differing in their properties 
from the familiar forms. 
This means that one can 
never feel secure in his geo- 
logical speculations about 
conditions in the earth’s 
crust unless he has positive 
knowledge that a polymor- 
phic transition has not vi- 
B hand tinted his analysis, and em- 
^ration phasizes the importance of 
studying in the laboratory 
materials under the actual conditions to 
which they are exposed in the crust. 


ALL these polymorphic transitions 
-tx which we have been discussing are 
similar to the melting of water, in that 
when pressure is removed the material 
reverts to its original form. That is, these 
transitions are reversible, and do not in- 
volve permanent changes. A single iso- 
lated example has been found, however, 
of a permanent, irreversible change pro- 


ice, by the application of sufficiently high 
pressure, is made to undergo a “polymor- 
phic transition” to a new crystal system. 
The loss of volume when this polymorphic 
transition occurs is so great that the new 
ice which replaces ordinary ice at higher 
pressures is denser than liquid water. 
Hence, if James Thomson’s argument is 
sound, the melting temperature of this 
new ice should rise when pressure is in- 
creased on it, just like that of any nor- 
mal sqbstance. Experiment brilliantly 
confirms this prediction. The actual situ- 
ation is, however, much more compli- 
cated than even this, because if too much 
pressure is applied to Tammann’s new 
ice — 3500 atmospheres, to be precise — it 
in turn becomes unstable and experi- 
ences a polymorphic transition with fur- 


rncrely that the pressure was not high 
enough. Recently I have found that, by 
applying 25,000 atmospheres to bismuth 
and 13,000 to gallium, the long suspected 
transitions may be made to occur. At 
pressures beyond these the melting tem- 
perature of these substances also rises 
with further increase of pressure. It 
appears then that the abnormal expan- 
sion on freezing of water and these other 
substances is only a temporary and 
somewhat accidental phenomenon; it is 
probable that at high pressures all sub- 
stances contract when they freeze. Never- 
theless, the expansion of water when it 
freezes is enormously important for the 
biological organization of the world in 
which wc live. 

The polymorphic transition which 


duced by pressure. Ordinary white phos- 
phorus which, as everyone knows, is so 
unstable chemically that it catches fire 
spontaneously when exposed to air, is 
permanently altered by high pressure 
and temperature to a new form, previous- 
ly unknown under any conditions. This 
new form does not catch fire in the air, 
is black instead of white, and is a con- 
ductor of electricity instead of an insula- 
tor. Black phosphorus is much like 
graphite in appearance. The subject of 
the mutual relations of all the modifica- 
tions of phosphorus is not very well 
understood and is complicated ; recently 
Dr. Jacobs has found another kind of 
black phosphorus which is more active 
<diemically than the other form. 

A permanent alteration like this 
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kindles the imagination; one wonders 
whether it is not possible to alter perma- 
nently other materials by the applica- 
tion of sufficiently high pressure, and 
produce a multitude of brand new sub- 
stances, some of them perhaps with im- 
portant commercial properties. It is not 
inconceivable that diamond may be 
another transformed element of this 
kind, in the formation of which high 
pressure may be a vital factor. But, just 
as in the case of black phosphorus, tem- 
perature is also probably an essential 
factor. The fact that no one has yet 
succeeded in producing diamonds arti- 
ficially, at least in commercial amounts, 
may be because high enough pressures 
and temperatures have not been used in 
combination. It is known that 100,000 
atmospheres at room temperature is not 
adequate. The whole subject is one on 
which some sort of theoretical enliglit- 
enment would be most desirable; we 
would like to know in advance whether 
other such transformations are possible, 
and if so among what substances, and 
what pressures and temperatures are 
necessary. But at present the prediction 
of changes like this appears to be even 
more difficult than the prediction of or- 
dinary reversible polymorphic transi- 
tions. 

N ext in simplicity and ease of meas- 
urement after polymorphic trans- 
itions are mere changes of volume. One 
is of course sufficiently familiar with the 
compression of a gas into a small volume 
when pressure is exerted on it, as dra- 
matically demonstrated by the air that 
rushes out of one’s lire when one has a 
puncture, but the compression of liquids 
and solids is not so evident or so readily 
demonstrated. This has led to sometimes 
fantastic popular ideas about the abso- 
lute incompressibility of liquids like 
water, ideas which were supported by 
early crude experiments by physicists, 
as in the celebrated experiments by the 
Florentine Academy at the time of Gali- 
leo. Nevertheless, both solids and liquids, 
as well as gases, are compressible; the 
difference is merely one of degree, re- 
quiring much more delicate apparatus 
to disclose it. In fact, it was not until 
about 175 years ago that the compressi- 
bility of water was demonstrated by plac- 
ing it in a vessel provided with a very 
narrow capillary, like a large ther- 
mometer, with which the changes of 
volume could be sufficiently magnified. 

It is even more difficult to demonstrate 
the compressibility of solids; iron, for 
example is 100 times less compressible 
than water, and it was only much later 
in the development of physics that ade- 
quate means were found for measuring 
the compressibility of such substances. 
However, when pressures of thousands 
of atmospheres become available, the 
volume changes of liquids and solids 
become large enough to be accurately 
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measured with comparatively simple 
means. Liquids may lose 30 or 40 percent 
of their volume. Of course every liquid 
eventually freezes to the solid when 
pressure is applied to it, no matter how 
high the temperature, so that measure- 
ments on liquids are eventually termi- 
nated by the liquid turning into the 
solid, and measurements of compression 
have to be continued at high pressures 



A cloee>ap of the double hydraulic 
press shown on the previous page 


on the solid. Thus, the volume of ice at 
room temperature at 50,000 atmospheres 
is found to be only 60 percent of the 
volume of the water with which the ex- 
periment started. Metals are in general 
much less compressible than liquids, 
but there is a great deal of variation, and 
the most compressible metal, caesium, is 
more compressible even than ordinary 
liquids, and may be reduced to less than 
one half its initial volume by a pressure 
of 50,000 atmospheres. 

Two stages are to be recognized in the 
compression of a liquid and to a les** 
extent in the compression of a solid. At 
first, while the pressure is low, the com- 
pressibility is comparatively high; this 
is followed at higher pressures by a rela- 
tively extended range of lower compres- 
sibility. The first stage is due to squeez- 
ing the atoms or molecules into tighter 
contact — “taking out the slack” from the 
atomic structure. The second more ex- 
tended phase is due to more deep-seated 
changes which may affect the constitu- 
tion of the atoms and molecules them- 
selves. The first stage can be understood 
with the slock of older ideas which was 
adequate to explain the relations be- 
tween liquids and gases, but to under- 
stand the more deep-seated alterations 
it is necessary to use some of the newer 
ideas of quantum theory. It is easy to 
imagine that a rigorous solution of the 
problem of the behavior of any body 
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composed of parts as ntunerotis as the 
atoms in an ordinary body is of prohibi- 
tive complexity, and that approadmatlons 
must be invented. The approximations 
are of different kinds for different sorts 
of body, and have been worked out in 
detail only for the simplest. It turns out 
that the situation is particularly simple 
for caesium, and for others of the alkali 
metals. The structure of caesium consists 
mainly of positively charged cores of 
atoms embedded in what is effectively a 
uniform jelly of negative electricity ; the 
uniformity of the jelly arises from the 
fact that the negative electricity is in 
incessant motion. This motion of nega- 
tive electricity is something of which we 
had no adequate conception before the 
advent of wave mechanics, and our 
recognition of it constitutes one of the 
great advances of the last few years in 
our understanding of the construction 
of ordinary bodies. The speed of motion 
of the negative electricity is found to de- 
pend on the space which it occupies; 
like a crowd of insects the electrons buzz 
about more angrily the narrower the 
space in which they are confined. Here is 
to be found the explanation of the re- 
sistance to compression offered by sub- 
stances like caesium: when such a sub- 
stance is compressed the electrons buzz 
about with greater velocity and there- 
fore greater energy. It is the work done 
by pressure in overcoming the resistance 
to compression that supplies this in- 
crease of energy of the electrons. On the 
basis of this sort of picture it proves to be 
possible to calculate the compressibility 
of substances like caesium, and Dr. John 
Bardeen at Harvard recently has suc- 
ceeded in making calculations which 
agree surprisingly well with the experi- 
ments. Similar calculations will event- 
ually give an understanding of poly- 
morphic transitions. 

M any other changes in the proper- 
ties of bodies are produced by 
pressure which there is not space to dis- 
cuss here. One only may be mentioned^ 
electrical resistance. The electrical re- 
sistance of the majority of substances 
decreases under pressure. Some sub- 
stances, which under normal conditions 
are not very good conductors, like tel- 
lurium or silver sulfide, may be made by 
high pressures to conduct thousands of 
^times as well as normally. On the other 
hand, there are a number of substances 
which are made poorer electrical Coin- 
ductors by pressure, and there are loore 
complicated instances whsOh' combine 
both sorts of behavior. It is most gratify- 
ing that the picture of the structure of 
metals which wave mechanics is de^ 
veloping is proving adequate to explain 
the broad features of the complicated 
experimental situation, and we may an- 
ticipate even more success when more 
powerful mathemaMcal methods have 
been worked out. 




A MONTHLY DIGEST 


Chlorinated Rubber 
Rust-Proofs Steel 

R ecent extensive tests under severe 
corrosion conditions have shown the 
high value of paints made with a chlorinated 
rubber base as an undercoat on steelwork. 
Paints of this type dry rapidly to form films 
resistant to acids, alkalies, and other cor- 
rosive agents. Applied directly to metal, 
this highly resistant film adheres well and 
prevents contact with corroding agents.-- 
D. H. K. 


Largest Quartz 
(Crystal 

O NE of the largest and finest quartz crys- 
tals ever to enter the United Slates 
went into the vaults of the Bausch & Lomb 
Optica] Company recently. Coming from the 
Province of Minas Geraes, Braadl, where it 
was brought by mule pack from the diamond 
section of the Serra da Mantiqueira range, 
1500 miles from the coast, the huge crystal 
weighs 63 pounds and cost $18 per pound. 
Based on optical quality, experts believe 
that it surpasses any museum piece of this 
type in the country. 

Although quartz, a form of silica occurring 
in hexagonal crystals, is distributed through- 



Hevealing the geometrical form of 
the huge quarts crystal described 


out the world, no deposits of suitable optical 
quality have been found in the United States. 
Brazil is the chief source of supply. 

The crystal is solid matter in its most 
perfectly developed and naturally organized 
condition. Its exterior is characterized by a 
form of extraordinarily regular geometrical 
design. The internal structure is, likewise, 
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Measuring the quartz crystal prior 
to cutting it for commercial use 


so regular that the arrangement of the struc- 
tural units, or chemical molecules, is pre- 
cisely the same about one point as every 
other point. 

Biologists, cylologisls, and histologists 
benefit by the use of quartz accessories for 
the microscope because of the ability to dif- 
ferentiate belter between various cell and 
tissue structures, while the spectroscopist 
utilizes quartz instruments in detecting vari- 
ous elements whose identifying lines lie in 
the ultra-violet portion of the spectrum. 


Flame Tailoring 

A fter lO years of intensive and literal 
^ playing with fire, engineers in General 
Electric’s air-conditioning laboratory believe 
that they have tamed the unruly flame of the 
oil burner. Indication of their complete sat- 
isfaction is found in the fact that for the 
first time the company is placing on the 
market the device it began to investigate a 
decade ago — an oil burner for installation 


in existent furnaces, operating at low pres- 
bure and with a clear, quiet flame that can 
actually be tailored to fit the combustion 
chamber of most furnaces. 

In spite of the fact that a million and a 
half home owners have installed oil burners, 
the inherent diffieulty of proper installation, 
resulting from lack of co-ordination between 
burner and the many types of existing fur- 
naces, has always been recognized by heat- 
ing engineers. Inefficiency too often resulted 
when oil was adopted as fuel for a healing 
system that had been designed for another 
method of firing, although the resulting con- 
venience and cleanliness of the oil burner 
were undeniable. Expensive complications in 
wiring the bumcr-to-boiler controls, and 
nozzles worn by the high pressure needed 
to atomize oil mechanically, accounted for 
some dissatisfaction. But more often the 
trouble has been inherent in the fact that 
the flame produced by the burner did not 
fit the combustion chamber, and air pressure 
had to be distorted to make it fit, lowering 
the unit’s efficiency. 

Both the motor-compressor unit and the 
controls of the new burner — almost human 
in their vigilance — are identical with those 
used in the G-E oil furnace. Operation of 
the device at from 8 to 15 pounds pressure 
results in quiet operation and indirectly in 
fuel economy, since the use of compressed- 
air atomization enables the burner to em- 
ploy an unusually large atomizing orifice. 



r 

I' ■ ' i 

' ' ^ 'if 



The type of oil-burner flame now 
obtainable through flame tailoring 
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Three newly completed “creep” recording machines. See also cover illustration 


The larger orifice does not become clogged 
easily, the nozzle is not worn away by oil 
at high pressure, and the compressed air 
cools the nozzle and prevents carbonization. 
All of which means fewer set vice calls. 

Incorporated in the new burner is a fast- 
action flame detector, a safety device which 
automatically shuts of! flow of the oil-air 
mixture, unless a flame is propagated within 
five seconds after the electric arc ignition 
is applied. In case of flame failure at any 
time during operation, the flame detector 
cuts off the flow of mixture and the controls 
re-cycle. If no flame appears after two at- 
tempts at combustion, the two-try re-start 
device automatically shuts down the burner 
completely. 

A high-pressure fan minimizes the effect 
of draft variation, causing the burner to 
operate efliciently with less dependence on 
the chimney for proper draft. And a high- 
lift pump will draw od from a tank as much 
as 15 feet below the burner, eliminating the 
cost of an auxiliary pump. 

Electric Furnaces 
FOR Metal Testing 

T he finishing touches have jtist been 
added to the third of a battery of unique 
electric furnaces by means of which engi- 
neers at the Westinghouse Research Labo- 
ratories will study the “creep” of steel and 
metal alloys. The three new testing ma- 
chines comprise the most elaborate creep- 
testing apparatus in the world. (See also the 
cover illustration of this issue.) 

Before a piece of metal can be safely used 
in a modern high-speed machine, such as 
a steam turbine, engineers must know ex- 
actly how much it will stretch, or “creep,” 
under working conditions. For example, the 
steam inside a turbine is so hot at 850 de- 
grees, Fahrenheit, that the steel interior 
glows a dull red. Under the combined action 
of high temperature, centrifugal force, and 
steam impact, the grains in the metal slide; 
the blades creep. Turbine blades are made 
of alloys which will resist creep, and thus 
prevent collision after a few years* use, be- 
cause blades are spaced only a few thou- 
sandths of an inch apart to operate effi- 
dcntly. 

Mr. P. G. McVetly, designer of the new 


testing apparatus, in effect, has combined 60 
creep machines into a single unit. With all 
three of the new machines in operation, it 
will be possible to conduct 180 simul- 
taneous tests. Each machine is a heavy alloy- 
steel block housed in a three-walled cylinder 
taller than a man and supported on a foun- 
dation of sand. In order to retain the heal 
inside the furnace, the outer shell is made 
of concentric sheets of polished nickel and 
aluminum separated by powdered silocel. 


Sand was used in the six-foot-deep foun- 
dation pit because of its ability to minimize 
the effects of vibration which are known to 
hasten the creep of metals. 

Three electric windings on the metal core 
of the furnace produce temperatures up to 
1000 degrees, Fahrenheit, and a photo- 
electric cell maintains the temperature 
within 10 degrees or less by automatically 
operating a resistance which controls the 
electric current. The cylinder revolves once 
an hour in order to distribute the heat 
equally to all parts of the furnace. 

When all three units are in operation, the 
operator will he able to “plug in” by means 
of a telephone switchboard and determine 
exactly how the heat is being distributed in- 
side the furnace. One hundred and twenty- 
five pairs of wires will connect thermo- 
couples in the furnaces with instruments for 
measuring and recording the temperatures. 

Each heating core has 12 spaces for hold- 
ing twelve 20-inch test samples which may 
be subdivided into five sections to make 60 
tests. Dial gages connected with comparison 
rods extending through the top of the fur- 
nace measure llie relative vertical displace- 
ment of the rods by the samples whicii may 
be “loaded” by weights and levers to carry 
50,000 pounds per square inch of metal un- 
der test. 

For a double check, Mr. MeVetty equipped 
the machine with a circular track and a 
micrometer microscope called an “extensom- 
eter.” A technician welds two platinum 
spots or targets at the top and bottom of 
the sample metal, scratches very fine lines 



As pointed out in our editorial in July, Oglethorpe University’s Crypt of Civil- 
ization, in which is to be sealed a complete record of our present civilization for 
the benefit of a far distant one, has been progressing rapidly. Here wo «how the 
scene at the recent dedication of the handsome stainless steel crypt door which 
has been presented by The American Rolling Mill Company. From left to right: 
Dean Raimundo de Ovies and C. M. Broome, both of Atlanta; T. K. Peters, Di- 
rector of Archives at Oglethorpe; David Sarnoff, president of Radio Corpora- 
tion of America; Dr. Tliornwell Jacobs, president of Oglethorpe; Bennett 
Chappie, vice president of The American Rolling Mill Company; James Ad- 
ams Colby, director of Roger Williams University; James B. Murphy, Director 
of the Division of Cancer Research, Rockefeller Institute; J, O. La Gorce, vice 
president of the National Geographic Society; J. Robert Rubin, vice president 
and general counsel for Metro-Goldwyn-Mayer, Inc.; F. D. McHugh, of Sciep* 
Ufic American; and Colin English, Supt. of Public Instruction of the State of 
Florida. This crypt will probably he permanently sealed in about two years 
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on the spots, and fastens the sample metal 
in the furnace. When it is time to take a 
measurement of the creep, the cylindrical 
shell is revolved until the sample is opposite 
two quartz windows which pierce the IOV 2 
inch wall. The microscope is rolled in place 
on the track, peers through the quartz win- 
dows and measures the distance between the 
two platinum targets. Its measurements are 
within one one-hundred-thonsandth of an 
inch of perfection. 


HELIUM 

^HERE are now in sight 2S billion 
cubic feel of helium in devel- 
oped gas fields in the United Stales, 
or enough to inflate to capacity 
3575 dirigibles of the size of the 
LZ-130. Other gas fields unquestion- 
ably hold additional supplies. 


Le Bourget 

I T is the fashion to say that F'rance jh in 
the throes of fatal civil disorder; that, 
menaced by a powerful neighbor, it is in- 
capable of building up its military aviation; 
that, in general, France is going rapidly to 
the dogs; that nothing can save this beau- 
tiful country. 

This fashion has appeared off and on for 
.50 years; somehow or other the French 
manage to survive and to unite solidly when 
the need becomes sufficiently pressing. In the 
meantime, in spite of all their troubles, the 
French do some rernaikablc work in many 
fields. A personal friend, R. (\ Wood, of 
Paris, sends us first-hand information on 
the latest developments at Le Bourget, the 
Paris airport. For the first six months of 
19.37, Air France carried 83,000 passengers. 
The Le Bourget Airport has been rebuilt 
and considerably extended to meet the cver- 
Jiicreasing air travel. Government sub«»idies 
have actually been decreased, which is wel- 
come news. 

Our friend writes: The airport huildiiig, 
a steel frame structure situated on th<‘ 
easterly side, is 750 feet in length, 97 feet 
in width, and 39 feet in height. The Con- 
trol Tower in the renter is 55 feet high; 
from it a view of the entire field is available. 
It consists of a ground floor and two upper 
floors, is lighted by solid panes of glass ex- 
tending practically from floor to ceiling in all 


rooms. Each of the floors fronting on the 
airport is set back so as to give a small ter- 
race on which people can sit (and enjoy 
refreshments), while the roof is conKlrurted 
ti> accommodate some 3000 persons. The 
offices of the Commandant of the Airport 
are provided with every possible means of 
ronlrol and aid to navigation. There are 
hotel rooms, complete restaurants, and so 
on, IVovision is to be made for transatlantic 
air traffic later on. 

When we think of th<‘ bleak looking fields, 
ugly buildings, hot -dog stands, and poor 
lunch rooms of some of our own airports, 
we might do well to remember that the 
French (and the English and Germans, for 
that matter) are giving their main airports 
tlie attractiveness and even the magnifi- 
cence which modern aviation tlioroughly d< - 
serves. — 4. K. 


Plants to Keep Pace 
WITH (]lippers 

T he Wright Brothers built their fii^t 
airplane in a bicycle shop. For 2U 
years after that time an airplane plant was 
piHt a shop without any special functional 
characteristics. But with the advent of the 
giant clippers and their special require- 
ments of overhead clearance and huge di- 
mensions, architects have developed a new 
type of aviation factory. The structure 
shown in one of oiir photographs was design- 
ed by Albert Kahn for the Glenn L. Mar- 
tin (Company and, in spile of a width of 


single interior column. The height from the 
floor to the underside of the roof trusses is 
43 feet. The entrance at one end of the 
building consists of a door having a clear 
opening 300 feet in width and 40 feel in 
height. To eliminate any obstructions in the 
interior of the building, the heating and 
ventilating system is installed underground, 
\11 electrical and mcchancial conduits are 
also placed underground as a further means 
of eliminating obstructions, Wc do not be- 
lieve that any other American industry calls 
for such special cliaraclerihlics in il** fac- 
lorles.- A. K. 

Encouragement of 
Priv4TE Flying 

P RIVATE fliers have long complained 
that air-traffic legulations have liccome 
too complex and that the mam concern of 
I he Department of Commerce is with the 
Mhediiled airline operator. They will draw 
hope from the announcement that a sec- 
tion for the encouragement of private fly- 
ing has been established in the Bureau of 
\ir Commerce. The Chief of the new sec- 
lion l«^ being selected, and is to be a man 
llioroughly familiar with the problems in- 
No|ved.“v4. K. 

Flying Blind in 
Formation 

I 'r is necessary in air tactics that a group of 
airplanes flying in formation shall arrive 
at their destination in approximately the 
same relationship to one another. Otherwise 
the tactical benefits of formation flying are 
completely lost. The question arises; Can a 
formation flight be maintained in conditions 
of exceedingly low visibility; that is to say. 
in flying blind? 

A recent flight by the lllh Bombardment 
Squadron of the Army Air Corps shows that 
it can be done. 

A flight of three bombers took off from 
Hamilton Field, California, headed for 
Bakersfield, California. The Army men 
climbed to an altitude of 3,500 feet in the 
vicinity of Mt. Diablo. Then visibility ahead 
became nearly zero. 

The Commander of the flight issued radio 
orders that an altitude of 8500 feet was to 
be sought. If visibility was still bad at this 
altitude, then the overcast front was to be 
penetrated. At 8500 feet visibility remained 
as bad as ever. Just before the front was 



Le Bourget : A welMesigned and compl0tely modern airport 



Huge planes require correspondingly large factory facilities 


300 feet and a length of 450 leel, has not a 
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penetrated, the navigator took the drift of 
10 degrees and changed the compass course 
accordingly. Then, boldly, all three ships 
sailed into the blind front, with speed re- 
duced to 135 miles per hour owing to icing 
conditions. Throughout the flight violent 
snow and rain squalls broke wing antennas 
and generally interfered with radio com- 
munication. The de-icers kept the wings free 
of ice. but on the Commander’s ship it was 
found necessary to open the navigator’s 
hatch and hit the front antenna mast in 
order to free it of ice. Nevertheless, on ar- 
rival at Bakersfield, after an hour and thirty 
minutes of flying, the planes were in sight of 
one another and only three miles apart. Such 
a formation flight, with reliance solely on 
instruments and radio, in zero visibility, ag- 
gravated by snow and rain, would have been 
unbelievable only a few years back. — A. K. 


Testing Airplane 
Instruments in 
THE Field 


Above: Using the new equipment 
for testing airplane instruments 
without removing them from the 
plane. Below: ‘Tower plant” in the 
interior of the portable testing unit 



pressure gages, oil pressure gages, rate-of- 
climb indicators, tachometers, turn indica- 
tors, and other devices which help the pilot 
80 much but also serve to make his life such 
a complicated one. — A. K. 


easier to suggest a device thait to develop 
one. The difficulties itt this instance a^ 
very great. Should research he ih short- 
wave radio with reflection of waves from one 
aircraft to another? Should acoustic re- 
flection be employed? Or sighting and tri- 
angulalion by two mirrors placed some dis- 
tance apart? It would be interesting to hear 
from readers what line of attack they would 
suggest.— /f. A. 

Plane Detection by 
Television 

I N the preceding note we asked for sug- 
gestions for the measurement of the dis- 
tance of one aircraft from another. Perhaps 
a device now being developed by R.C.A. 
will some day make possible just such 
measurements. 

Quite accidentally the British have made 
the discovery that the metal structure of an 
airplane in flight collects and re-radiates or 
reflects the ultra-short-wave impulses em- 
ployed in television broadcasting, so that 
receiving sets produce a double or “shad- 
ow” image. The “shadow” image is formed 
by tile waves which reach the television re- 
ceiver direct and by those which rebound 
from the plane flying within range. The 
shadow is comparable with the shadow 
images caused in such sets by waves re- 
flected from the Heaviside layer. 

Again it was also discovered, still by ac- 
cident, that the width of the shadow image 
cast by the airplane reflections bears a 
definite relationship to the distance of the 
plane from the television receiver. 

From this it was but a step to experi- 
ments in airplane detection on the basis of 
this curious phenomenon. The British Air 
Ministry has established a number of tele- 
vision receivers which utilize this principle 
combined with the elementary principles of 
tri angulation and may lead to a new system 
of plane detection far more sensitive and 
accurate than any of the acoustical methods 
available to date. 

Then why not employ the same princi- 
ple in the device proposed by Richard Aid- 
worth? — A. A, 


Bright Nickel Plating 


W HEN a pilot on landing reporls the 
poor functioning of any of his instru- 
ments, it is customary to remove such in- 
struments from the cockpit to the laboratory, 
check them, and then return them or retain 
them for repair as the case may be. Such 
removal and replacement of the expensive 
and delicate instruments of modem aviation 
involves delay as well as appreciable wear 
and tear. 

Now the Materiel Division of the Army 
Air Corps has developed a portable inslrii- 
meiit laboratory consisting of a cabinet ap- 
proximately 30 inches long, 20 inches wide, 
and 32 inches high, mounted upon three 
wheels. The equipment includes vacuum and 
pressure pumps, instruments for checking 
tachometer speeds, electrical cables, flexible 
cables, and so on. Master instruments mount- 
ed on the top of a panel in the cabinet in- 
clude a thermocouple tester, pressure gage 
tester, and an altimeter tester. 

As at present designed, the field test unit 
can check the accuracy of air-speed in- 
djeators, bank and turn indicators, flight 
indicitors, fuel pressure gages, manifold 


PETROLEUM CHEMISTRY 

'T^WO billion barrels of crude pe- 
troleum were saved to the world 
in 1937 by the chemical process of 
cracking heavy crude oil. Without 
this process the world would have 
required four billion barrels of oil 
to make the necessary gasoline, 
whereas the world production was 
only about two billion. 


To Avoid Collisions 

A SUGGESTION in regard to aircraft 
safety from such a man as Lieutenant 
Richard Aldworlh, distinguished war pilot 
with many years of practical experience in 
aviation and now Manager of the New 
York Airport, is always worth considering. 
He proposes the development of an instru- 
ment or instruments that will give the diitc- 
tlon and distance one. fdreraft to an- 
other while in fli#tt. Of oomrse it is 4wiys 


S avings of from 25 to so percent in the 
cost of nickel plating are claimed for 
a recently developed “bright nickel” process 
which eliminates nearly all of the buffing, 
“tumbling,” and coloring operations usually 
necessary to give nickel coating the proper 
luster before applying the final chromium 
plating. The new solution also eliminates 
buffing the copper base on which the nickel 
finish is applied and secures bright nickd 
'deposits in deep, inaccessible places in com- 
plicated shapes otherwise expensive to finish. 


Alcohol Protects 
Against Trichinosis 

F 3R protection against trichinosis, tgke 
a drink of beer, wine, or other 
holic beverage with your hot dog^ haiQhiq^, 
or other meat that might harbor the larvae 
that cause this eerious ailment. 

The aicdml will keep the larvae^ eiiRed 
trichinae* from burrowing into tie 
the digeftive traett Dm* James |k 
and G. N. IHeroev Jr*» of Stanlord 
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School of Medicine, told members of the 
American Society of Clinical Pathologists at 
their most recent meeting. 

Trichinosis is surprisingly widespread in 
the United States, recent surveys have 
shown. The disease is acquired by eating 
meat, usually pork, containing the trichinae. 
Thorough cooking kills the trichinae and 
makes the meat safe. 

Alcohol does not kilj the larvae, the Stan- 
ford scientists found. However, a single dose 
of alcohol given to rats simultaneously with 
trichinous meat gave 80 percent protection 
against the disease. The alcohol cuts down 
the number of trichinae larvae developing 
in the rat muscles and reduces the severity 
of the infection. 

Alcohol, the studies showed* is no good 
as a treatment for the disease, only as a 
preventive, — Copyright, 1938 by Science 
Service, 

Drying Am for Air 
Conditioning 

ALTHOUGH air conditioning to the aver- 
age person consists principally in cool- 
ing the air, drying it is probably more impor- 
tant. Among the materials successfully used 
to dry air for air-conditioning purposes is ac- 
tivated alumina, which has the ability to ab- 
sorb large quantities of moisture. In use, the 
absorbent becomes saturated with moisture 
and must be revivified by heating. In many 
cases this method of air conditioning is 
more economical than de-humidification by 
cold alone. — D. //. K. 


LOCOMOTIVE 

Tj^HAT is believed to be the long- 
” est continuous run by a steam 
locomotive in regular passenger ser- 
vice was made by Engine No, 3461 
of the Sante Fc recently on the run 
from Los Angeles to Chicago, 2227 
miles at an average speed of 45 miles 
an hour. 


Submarine Telescope 

I NTERESTING and educational views of 
marine life are possible with a new un- 
der-water telescope recently placed on the 
market by the Boyce-Meier Equipment Com- 
pany. A boatman can see exactly what has 
fouled his propeller or locate objects lost 
overboard, or can observe under-water hull 
shapes in the study of the design and con- 
struction of water craft. 

The new device is similar in appearance 
to an ordinary megaphone except for the 
lenses. In the larger end is a water-tight 
porthole of gjass, while in the smaller is an 
adjustable telescope* When in use, the 
larger end is held under the water and the 
scene is viewed through the lenses at the 
smaller, dry end. Magnification is about 3^ 
in air, and about 3^ to 4% in water. 


Packaged Photo-Elec- 
tric Burglar Alarm 

I N the past, burglar alarms employing 
phcio-dectric cells have usually been 
custom-nMute products costing up to 100 
dollars and more* A new burglor alarm, pro- 
dticed by Uidversal Control Devices, is a 


packaged unit stripped down to the simple 
essentials, so that anyone may understand 
and install it. Furthermore, it is quite in- 
expensive. 

This new “electric eye” burglar alarm is 
a compact device consisting of two units-- 
a light source which can be mounted any- 
where and plugged into any convenient 110- 
volt alternating or direct current outlet, and 
a small boxed photo-electric cell which also 
plugs into a similar outlet. The units may 
be hidden from sight under a table-top, a 
desk, in a bookrack, or in any other con- 
venient location, so that the beam crosses 
the door or window where the protection jh 
needed. Any type of alarm (bell, gong, 
siren) may be used in connection with ibis 
equipment. 

The manufacturer explains that with slight 
modification of the wiring of the amplifier, 
the unit can he used as a door-opening de- 
vice, a switch for turning lights on or off, a 
counting device, a sorting device, or a de- 
tector of practically any kind of motion 
within the range of the light source. 


Pipe Line Bridge 


the Linde Air Products Company. It was 
constructed by the El Paso Natural Gas 
Company near Benson, Arizona, to carry 
natural gas. 

The towers on this pipe suspension bridge 
are each 85 feet high and are 1000 feet 
apart. As will be noted in one of the photo- 
graphs, two catenary cables swinging b^ 
tween lowers support suspension cables, each 
pair of which terminates in a saddle to re- 
ceive the 12% inch pipe. The pipe itself was 
welded in sections and fed out in different 
lengths from opposing towers. Cables pulled 
these lengths in, while men along the line 
steered the pipe in the saddles. After meet- 
ing in the center a tie-in weld completed 
the unusual engineering job. 


Indium 

M etallic indium, one of the rare 
elements, is added to silver used for 
plating to prevent tarnishing. The method 
used is to apply a plate of silver first and 
then a thin plate of indium over it, follow- 
ed by a heat treatment which alloys the 
two metals. — D. H, A. 


I T is often necessary to suspend pipe be- 
tween piers or towers to cross rivers. It 
ib most unusual* however, for engineers to 
build a pipe bridge resembling a cross- 
country electrical power line. The two ac- 
companying photographs show one such job 
which was recently completed, according to 



Above: A general view of the pipe 
line bridge. Below: A close-up of 
one of the lowers, showing struc- 
tural steel work and guyed saddles 


Aluminum Dust Effec- 
tive Against Silicosis 

D ust against dust, is the possible safe- 
guard against silicosis suggested by re- 
searches of Dr. R. C. Sniffen, H. L. Collins, 
and Miss H. E. Williams of the Banting In- 
st itule, reports Science Service. The three 
researchers found that animals exposed to 
a silica dust similar to that found in many 
mines and quarries readily contracted sili- 
cosis, hut that when aluminum powder was 
mingled with the flying dust the animals 
were protected. 

Printer’s Error Spot- 
lights Macrozamia 
Trees 

T he error of a printer out in Australia 
centered international interest on Mac- 
rozamia trees. 

Professor Charles J. Cliamlierlain, of the 
botany department of the University of Chi- 
cago, had gone on a trip to make a world- 
wide study of Cycads, which include the 
Macrozamia. In the Tamborine Mountains 
of Queensland, Australia, he found an un- 
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iiflually large tree, 20 feet high, anci spent 
some time studying this specimen known 
locally as the “Grandfather Peter” tree. 

He told a local reporter that from his 
study of the leaf cycles he estimated the 
tree to be between 1000 and 1500 years old. 
A printer, inadvertently, added a zero to the 
number, making it 10,000. A contemporary 
paper boosted it to 15,000 and the American 
press copied the article under sucli head- 
ings as: “Our Sequoias are Mere Saplings.” 

California was especially interested as 
the age prestige of her Sequoia Gigantea was 
threatened. 

When Merrill B. Pratt, State Forester of 
California, received a newspaper clipping 
to the effect that Australian Macrozamias 
were the oldest trees known, he came to tlie 
defense of the sequoias by writing directly 
to the Forestry Department of Queensland, 
Australia. 

A letter from Dr. I). A. Herbert, in an- 
swer, explained the error and stated the 
age as estimated by Dr. Chamberlain. He 
also slated that this famous “Grandfather 
Peter” tree had recently been cut down by 
some thoughtless boys. 

Thus the mantle of antiquity has been 
restored to the Sequoias. -“Corr/ L, Keagle. 


VIBRATIONS 

A QUARTZ crystal oscillator de- 
veloped for maintaining con- 
stant frequencies in radio trans- 
mitting, vibrates at the rate of 20 
million vibrations per second, or 
just 16,666,666 times faster than the 
normal human heartbeat. 


Film Titler 

O WNERS of Filmo 8-mm cameras will 
ffnd one of their most puzzling prob- 
lems solved in the new tiller just announced 
by the Bell & Howell Company. Designed es- 
pecially for Filmo S’s, this new titler is a 
precision instrument consisting of a bane 
and camera stand cast of aluminum in one 
piece, and an illumination arm which fast- 
ens securely to the camera support and 
bears two lamps. At the upper end of the 
camera stand is a special, highly-corrected 
copying lens in a snap-on-mount, to which 
the camera is fastened in the usual way 
after the regular photographic lens has been 


removed. The titler lens is accurately pre- 
focused on the title card holder on the base, 
directly beneath the camera. 

The holder takes title cards of a con- 
venient size; snapshots, magazine cut-outs, 
and other suitable backgrounds are readily 
available in this size. 

Since the newer Filmo 8*9 are all equipped 
with a single exposure device, the titler is 



Making a movie title 


actually an efficient miniature animation 
stand. Animated maps, drawings, cartoons, 
and the like are all easily made. Since the 
titler lens has the remarkable depth of field 
of more than one inch, objects of consider- 
able depth may be photographed in sharp 
focus. Insects, flowers, butterflies, will show 
up beautifully in color as well as in black- 
and-white; the titler permits interesting en- 
largement of all kinds of small objects. 

Air Cleaner for 
Industrial Operations 

A new machine, which conditions air 
by filtering out dirt particles and 
which is said to remove approximately 95 
percent of the dirt from the air in the vicin- 
ity of grinding, welding, and other shop 
operations, is announced by The Lincoln 
Electric Company. 


The machine also draws smoke and heat 
away from the work, thus contributing ma- 
terially to the efficiency of welders and to 
the general improvement of shop condi- 
tions. It can also be adapted for blowing 
smoke away where such operation is de- 
sired. 

The new air-conditioning machine, known 
as the “Linconditioner,” has been developed 
to provide work-shops a more economical 
solution to the problem of cleaning shop 
air than that obtained with the conventional 
shop ventilating system. It removes the 
smoke and dirt at their source rather than 
after they have combined with large quan- 
tities of air. This requires less power, a 
motor of only one-half horsepower being re- 
quired. Also, since no air is taken in or 
blown to the outside of the building, the 
new machine conserves plant heat. 

The “Linconditioner” consists of a motor- 
driven fan which produces suction through 
a flexible metal tube. The fan draws the air 
through the flexible tube and exhausts it in 
a filter which is located in the periphery of 
the power unit. 

When the “Linconditioner” is used for re- 
moving and filtering the air, a rubber cap 
is kept over the blower outlet. When used 
for blowing, the rubber cap is removed and 
the flexible tube is placed in the blower 
outlet. 


New Vitamins Not 
Always New 

W HEN you hear that a new vitamin has 
been discovered, take the news with a 
grain of salt. Maybe the curative results re- 
ported were not due to a new vitamin but 
to larger quantities of an old familiar one. 
This has been the case in a number of in- 
stances, Prof. George R. Cow gill of Yale 
University School of Medicine has pointed 
out, according to Science Service, 

Vitamin B, the anti-beriberi vitamin found 
in whole grains, is a case in point. For a 
time scientists kept discovering apparently 
new vitamins in the natural source until 
seven or more vitamins B were reported. At 
least three of these vitamins, B3, B4, and Br>, 
have turned out to be, in Dr. Cowgill’s words, 
“a liberal supply of vitamin Bj.” 

Besides the vitamins there are other sub- 
stances just as necessary for normal growth 
and development. These include the essen- 



the source of air pollution. Carrying away welding fumes inder block, are removed the new air condllioiiar 
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diU flMf lud the amiao II 
tbesa kid not kappimed to be diicowod 
first In already known food eiaases (lats and 
proteins )t I^* CowgiU suggested, they 
might also have been called vitamins. 

Dr, CowgiU stressed the important dif- 
ference for good health between a barely 
sufficient supply of vitamins and an op- 
timal amount, 


HOUSES 

YT was recently estimated that at 
^ least eight million housing units 
will be needed in the United States 
during the next decade. 


Glare Curbed in New 
Goggles 

A new ami-glare lens, designed to ab- 
sorb all radiant energy which does not 
contribute to vision and to transmit the ra- 
diations by which detail is seen, has been 
announced by the Bausch & Lomb Optical 
Company. 

Developed primarily for fliers, to relieve 
eyestrain induced by the intense illiimina- 
lion in the upper atmosphere, the new lens 
js made of a dense new optical glass of a 
soothing green shade. Tests at Wright Field, 
Dayton, Ohio, indicate that the lens exceeds 
speciHcations laid down by government 
services for aviators’ goggles. 

The new lens is opaque to the harmful 
radiations of ultra-violet and infra-red, hut 
completely transparent to the yellow and 
yellow-green radiations at the peak of the 
visibility curve of the eye. “The result is,” 
says Scott Sterling, Bauach & Lomb tech- 
nician, “that this lens achieves the utmost 
m visibility with the lowest transmission of 
useless energy radiations.” 

Sterling referred to a psycho-physical fact 
known as Purkinje’s phenomenon as a 
probable explanation of the result achieved 
in the lens. “Under conditions of ample 
illumination,” he explained, “the eye is most 
sensitive to yellow and yellow-green radia- 
tions; and under conditions of dim illumi- 
nation it is most sensitive to green. A pos- 
sible explanation is found in the theory that 
the cones of the retina, by which detail is 
perceived, are attuned to yellow radiations, 
whereas the rods of the retina which domi- 
nate vision in dim light are tuned to green 
radiations. We have succeeded,” he said, 
“in developing a glass which transmits both 
the yellow and green, providing maximum 
visibility under the eoi^ittona lor which it 







Above: An ice-sheathed automobile 
under test in the new Ford “weath- 
er” tunnel where weather can he 
made to order. Right: Henry Ford 
at the control panel of the refriger- 
ating system that reduces tunnel 
lempenilures to 20 degrees below 

was designed and reducing undesirable ra- 
diations to the minimum. The len*, does not 
alter the (K>lor of objects.” 

There are many colored lenses on the 
market, states Dr. E. H. Padden, flight sur- 
geon of United Air Lines, hut nearly all 
of them distort color tt» some cxt,ent. 


Ford’s New “Weather” 
Tunnel 



A HUGE new “weather” tunnel, the first 
of its kind ever built solely for scien- 
tific research in motor-car design, has been 
put in operation at the Ford Motor Com- 
pany Engineering Laboratory in Dearborn, 
Michigan. 

The new weather tunnel laboratory will be 
used, in conjunction with three new motor- 



IaH: The skar^ image east by light 
wkirk has been projected through 
g ‘ground and polished goggle lens 
agich IM that descrihed in the text. 

Note the distortion and 
oberration of the same image when 
ciit through an ordinary pressed 
goggle lens of poor optical t|uality 


car test tracks, to extend and broaden the 
intensive research carried on by the com- 
pany’s engineers, thus greatly simplifying 
the problem of perfecting motor cars of new 
design to meet all conditions, before they 
are pul on the road. 

The three tracks include a ribbon of con- 
crete two and five-eighths miles long with 
banked turns for high-speed tests, and two 
other tracks, one of gravel, the other of 
various “rough road” surfaces. These pro- 
vide a wide range of highways for “road” 
tests, complementing the laboratory tests in 
the tunnel. One million miles of such teats 
were driven in a recent seven months’ period. 

The tunnel is equipped to produce at any 
time inside a laboratory virtually every con- 
ceivable weather condition, enabling tests to 
he conducted regardless of actual road or 
weather conditions and without waiting for 
Nature to create the particular condition 
desired. 

The purpose of the tunnel is two-fold. 
First, it makes possible reproduction in a 
laboratory of any kind of weather to be 
found anywhere on earth at any time of 
year. In the second place, it dispenses with 
the time factor. 

Before the tunnel was available and when 
engineers had to rely exclusively on actual 
road tests, they were forced to send test oars 
all over the country and sometimes had to 
wait for long periods for appropriate waath* 

before tests could be completed. 
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A 500-ton 'refrigerating Bysiem powerful 
enough to maintain a temperature of 20 de- 
grees below zero in the tunnel, and other 
devices, including a rain machine and a 
sand and dust blower, now enable the en- 
gineers to duplicate at any time a wide 
variety of extreme conditions under which 
motor cars are forced to operate in actual 
use. In connection with the refrigerating 
system a “cold*’ chamber has been installed, 
in which temperatures as low as 40 below 
zero can be maintained. The room will be 
used for cold-weather tests of engine, oil, 
battery, and starter. 


INGENUITY 

Jk ROADSIDE fried-fish stand in 
New York uses six washing ma- 
chines to exercise live trout in or- 
der to keep them from getting flab- 
by. A Connecticut goat farmer uses 
vocuum cleaners regularly on his 
horned and bearded flock. A potato- 
chip manufacturer in Texas has 
used for years a spinner washing ma- 
chine to “wring” the water out of 
fresh potato slices. 


Tallest Lock Gates 

T he lower pair of lock gales that will 
close against the waters of the Columbia 
when a ship wants to pass Bonneville Dam, 
tower up like diminutive Flat Iron Build- 
ings. Made of riveted plates supported by a 
steel framework, each leaf or gate represents 
600 tons of fabricated steel work, and stands 



A vivid impression of size is given 
by the men atop these lock gates 


100 feet high. Yet they are fabricated and 
hung so accurately that, when closed, they 
form a meial-to-mctal union that is per- 
fectly water light. 

They are the tallest lock gates ever con- 
structed, surpassing by 18 feet the 82-feet- 
high gates that serve the Miraflores locks of 
the Panama Canal. McClintic Marshall, now 
the Construction Division of the Bethlehem 
Steel Company, which constructed the gates 
for the Panama Canal, is likewise fabrica- 
ting and erecting the Bonneville Gates. Gates 
of the same design, 46 feet high, are em- 
ployed at the upper end of the lock. The 
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Grille-gate, closed and open 


lock is 76 feet wide and each leaf of both 
the upper and lower gates is about 44 feet 
wide. 

The gates were fabricated in sections at 
Bethlehem’s Pottstown Works. After each 
section was planed to precision measure- 
ments, the gates were given a trial assembly 
as a check for accuracy, then separated again 
into sections for shipment to the dam site. 
Silicon steel was employed for main sections 
in both upper and lower gates, and carbon 
steel was employed in the remainder of the 
construction. 
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it is combined everything necessary to pho- 
tograph anything occupying a relatively flat 
plane up to and including a full newspaper 
page, and to record it in miniature form on 
a strip of film that takes up but a tiny frac- 
tion of the space occupied by the original. 
It will produce 800 double-frame pictures 
and 1600 single-frame pictures on a single 
loading of 100 feet of 35-mm film. 

A convenient foot pedal operates the 
equipment and leaves the hands free to 
handle the subject being photographed. 
Each time the pedal is pressed down, the 
film is positioned, the lights arc turned on 
from half to full Photo-flood intensity, and 
the shutter is actuated. So simple is its op- 
eration that speeds of from 500 to 1000 ex- 
posures per hour may be made. 


Telescoping Grille- 
Gate 

A n ingenious new grille for a gate or door- 
. way which provides perfect closure 
against intruders and yet permits free cir- 
culation of air, has been developed by Cor- 
nell Iron Works, Inc. This grille is a flexible 
steel curtain hung from an overhead track, 
as illustrated in the two accompanying pic- 
tures. Made of heavy galvanized chain link 
mesh, it is extended to any height of open- 
ing by galvanized vertical rods running to 
the supporting track above. 

Because of its clever construction, this 
new sliding grille telescopes together and 
will nest at the side of an opening in very 
small space. It will also travel around a 
sharp curve and lie at a right angle to the 
opening. For more complete control a bot- 
tom track can also be furnished. The entire 
structure can be made in aluminum through- 
out or of stainless steel. 


Photographic Records 
FOR Business Houses 

F or years, husiness offices, industrial 
firms, libraries, historical associations, 
museums, and similar institutions have been 
troubled with the problem of how to pre- 
serve in economical, space-saving form their 
records, correspondence, valuable papers, 
manuscripts, books, and the like. Micro- 
photography has found the answer by mak- 
ing it possible to record such material on 
film. And a new invention called the Photo- 
record, manufactured by Folmer Graflex 
Corporation, places this service within the 
reach of anyone desiring it. 

The Phoiorecord, by permitting as many 
as 800 newspaper pages or 1600 smaller 
pages to be recorded on one roll of 35-mm 
film four inches in diameter and two inches 
thick, permits a reduction in storage space 
of as much as 95 percent. In fact, the con- 
tents of 32 filing cabinet drawers may be 
filed in one drawer in film form. The acetate 
film used will last as long as record paper 
of the highest quality. 

Duplication is also made easy with the 
Photorecord. Thus, organizations and in- 
stitutions may keep a permanent file of or- 
iginal material and make copies for use in 
branch offices or other distant points. 

In spile of this great versatility and use- 
fulness, probably the greatest advantage of 
the Photorecord is its economy. It is a com- 
pact, completely poruble camera apparatus 
weighing only 42 pounds when packed. In 


Resinous Coatings 
FOR Paper 

A new method has recently been de- 
veloped for applying coatings of resin- 
QUB mixtures directly to paper without the 
use of a solvent. A mixture of resins, waxes, 
and other materials melting at a low tem- 
perature is spread on the paper in the roll 
as a continuous operation. The temperature 
and thickness of the coating are controlled. 
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The prK^baie k wld to^ be eheaper than lie- 
quetiap eiiiee it avoida the iiae of aolvents 
and il» ooet is little higher than that of 
wax coatings* By selection of the ingredi- 
ents bf the resin mixture a variety of re- 
sults can be easily obtained to meet any 
ordinary requirements* The weight of the 
coating can be varied at will by proper ad- 
justment of the machine for applying it. — 
D. H. K, 


HARNESS! 

i^AS and oil are closer than hot 
dogs and mustard! To harness 
the power of every 50 gallons of 
gasoline in the automobile tank, 
one gallon of oil goes into the crank- 
case. A gallon of transmission and 
differential oils is needed for every 
282 gallons of gasoline. For every 
hundred gallons of gasoline, a lit- 
tle more than a pound of grease is 
used. 


“Doctor Jones” Says — 

* T ® while back, the 

U chief of police (he was raised down 
luTf in nur place), they’d been having an 
examination to fill some places on the force 
and one of the most promising applicants — 
Ills Wassermann test was positive. The qnes- 
iion came up right away whether they ought 
to turn him down or put him on. He ad- 
mitted he’d had syphilis, this fellow did, but 
he’d been taking treatments for something 
like six months. That same question — 1 sup- 
pose it comes up a lot of times when folks 
are looking for jobs. He asked me — the chief 
(lid — what I thought about it. When 1 said 
MM put him on,* it seemed to sort of sur- 
prise him. 

“Well, when you stop to think of it, why 
‘'liouldn’t they? Here was a husky young 
fellow — he*d been under treatment right 
from the start, before any permanent dam- 
age had been done. His condition wasn’t 
infectious and it wasn’t going to be, provid- 
ing he kept up his treatment *til he was 
cured — and, of course, they were in a posi- 
tion to see that he did. There was no reason 
why he wouldn’t make a perfectly good cop 
and last just as long as any of ’em. 

“Then you lake folks working in restau- 
rants and such places — food handlers. In 
some towns they have regulations that 
they’ve got to have Wassermann tests. Of 
course it’s a good thing for anybody to have 
tlie test, for that matter, but the main 
trouble with such a regulation is — when 
they get a positive reaction they seem to 
think, g lot of W, they ought to take ’em 
away from their job. Well — there’s just 
about as much danger of getting syphilis 
through food as there is fracturing your 
skull faUigg uver a splinter from somebody’s 
^<^en leg-^ ym can figure that out. I 
»aid sofnbt^ing llle that to one man a while 
ago and ^A]l rii^t-^uld you like 

to thinh^fir lOQtjl'mo hohig handled by 
somebody %tt M fy|hllis?’ WeU» for that 
matter I lb think of ita being 

bandied % a dl W that haven't got 
thb o«ea to worry aho« are 
aoqin jwttd da^ei^ 
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A Partnership of 
SCIENCE and ART 

If there is such a thing as a hotel being the expression 
and the essence of the finer aspects of the life of a city, 
surely it is no immodesty to claim that distinction for 
The Waldorf-Astoria. 

Here, not only the art of living luxuriously, hut the 
science of living wisely and efficiently, and tlierefore 
economically, come to fruition in such a totality of ad- 
vantages as only art and science together could achieve. 

Science is the source of its creature comforts, hut 
what most endears it to the world is its knowledge 
and its practice of The Art of Home! 

THE 

WALDORF-ASTORIA 

park avenue • 49TII TO $0TH • NEW YORK 
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Are the tales of strange human powers 
false? Can the mysterious feats per- 
formed by the mystics of the Orient 
be explained away as only illusions? 
Is there an intangible bond with the 
universe beyond which draws man- 
kind on? Does a mighty Cosmic in- 
telligence from the reaches of space 
ebb and Bow through the deep re- 
cesses of the mind, forming a river 
of wisdom which can carry men and 
women to the heights of personal 
achievement? 

Have You Had These 
Experiences? 

that unmistakable feeling that 

you have taken the wrong course of 
action, that you have violated some 
inner, unexpressed, better judgment. 
The sudden realization that the silent 
whisperings of self are cautioning 
you to keep your own counsel — not 
to speak words on the tip of your 
tongue in the presence of another. 
That something which pushes you 
forward when you hesitate, or re- 
strains you when you are apt to 
make a wrong move. 

These lurges are the subtle influence 
which when understood and directed 
has made thousands of men and 


women masters of their lives. There 
IS a source of intelligence within 
you as natural as your senses of sight 
and hearing, and more dependable, 
which you are NOT using now! 
Challenge this statement! Dare the 
Rosicrucians to reveal the functions 
of this Covsmic mind and its great 
possibilities to you. 

Let This Free Book 
Explain 

Take this infinite power into your part- 
nership. You can use it in a rational and 
practical way without interference with 
your religious beliefs or personal affairs. 
The Rosicrucians, a world-wide philo- 
so[)hical movement, invUe you to use the 
coupon below, now, today, and obtain a 
free copy of the fascinating book “The 
Secret Heritage,” which explains further. 

The ROSICRUCIANS 

(AMORC) 

The Rosicruciafis are not a religious organimtion 
■I USE THIS COUPON .^ i 

Scribe Y. Z. J. 

The Rosicrucians, AMORC, 

San Jose, Cidifornia. 

I am sincerely interested in know- 
ing more about this unseen, vital 
power which can be used in acquiring 
the fullness and happiness of life. 
Please send me, without cost, the 
l>ook. “The Secret Heritage,” which 
tells now to receive this information. 

Name 


Address 


State 



themselves don’t know theyVe got it. Every- 
body ought to have a Wassermann test for 
his own protection— and his children’s — but 
we can’t expect ’em to warm up to the idea 
if they’re liable to lose their job as a result 
of it. What we want to do is get ’em under 
treatment — those that need it — before seri- 
ous damage has been done. The syphilis 
cases that are infectious, if they spread the 
disease it’s pretty safe to say it won^ he 
by working at their jobs .” — Health News, 
New York State Department of Health. 


Sulfur from Gypsum 

S CARCITY of sulfur in India has fostered 
the development of a process for recov- 
ering sulfur trioxide from gypsum and 
bauxite. These two minerals are mixed in 
the proportions of two of bauxite to five of 
gypsum and healed for six to seven hours 
between 1200 and 1250 degrees, Centigrade. 
The sulfur trioxide produced can be used 
in many ways. As a by-product of the reac- 
tion, calcium aluminate is produced from 
which alumina can be recovered by treat- 
ment with water. — D. H, K. 


The 20 Percent 
Industry 

T ransportation contributes more 

dollars to national income than agricul- 
ture does. For each sevejn dollars that agri- 
culture adds to our total income, transporta- 
tion contributes eight dollars. If you think 
that agricultural prosperity is important for 
our national well-being, you ought to think 
that the prosperity of transportation is 
equally important. Railroad transportation 
18 by far the largest element in total trans- 
portation. 

Railroading is our 20 percent industry. At 
present prices, the values of railroad securi- 
ties are equal to 20 percent of the total 
values of all our listed corporation stocks 
and bonds. The railroads purchase 20 per- 
cent of our bituminous coal and 20 percent 
,o{ our fuel oil. They buy 20 percent of our 
total output of lumber and 20 percent of our 
iron and steel. Railroad prosperity is an 
essential component of national prosperity. 
— Colonel Leonard F, Ayres, in Reread 
Data. 


Science Still Baffled 

S cientists are still searching for a hid- 
den clue or perhaps a new and unknown 
principle of physics which can explain the 
large magnetism of the earth and the far 
vaster magnetism of the sun, says Dr. M. A. 
Tuve of the Department of Terrestrial Mag- 
netism of Carnegie Institution of Wasbing- 
ton. 

For 10 years, the Department, under the 
leadership of Dr, J. A. Fleming, has searched 
for the answer to the baffling question, the 
solution of which would make clearer the 
role played by the earth’s magnetic field in 
man’s daily life— a role which affects radio, 
wire communication, cosmic ray intensity, 
the amount of ultra-violet li^t striking the 
earth, and many other factors in man’s 
existence. 

The program which began and still seeks 
explanations of earth and solar magnotlsm 
has led into the hearts oi the tiniest things 
in the universe. But neither the tremendons 
force there discovered nor any other lact 
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modern phyaica haa yet led to a clue which 
might explain the permanent magnetism of 
the earth. To explain these large magnetic 
fields in the sun and earth, it appears that 
either some new complexity will have to be 
introduced into the fundamental concepts of 
physics or that some new and yet itn found 
principle of physics will have to be dis- 
covered . — Science Sendee. 


Electrolytic Flavoring 
OF Sherry 

P ART of the flavor of fine old sherry 
wines has been found to he caused by 
the presence in them of acetaldehyde. This 
is produced in the wine by oxidation; a re- 
cent investigation has shown that elec- 
trolysis is the most satisfactory method of 
accomplishing this. By combining elec- 
trolysis with a heating process, a more satis- 
factory flavor can be produced in California 
sherry wines. — D. H. K. 

Pick-Proof Lock 
Cylinder 

A FORMER delwtive on the New York 
Police force, Samuel Segal, inventor 
of the Segal Jimmyproof Lock, has just per- 
fected a non-pickable lock cylinder which 
is 80 constructed as to prevent its opening 
by the use of any instrument other than 
the owner’s key. 

This device successfully solves the prob- 
lem which has baffled foremost engineers 
of the hardware industry since the inven- 
tion of the pin-tumbler type of lock. It may 
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ifltdf Rulf Mnkrr* Moea 1910 


If you oro 

lalMTUtory. oxsorlMontil. 
tMlifiloal work, er *pert» 
hobky aotivitlM wlioro 
eeart tlwo mfOIttfOUiostt 
tro MMUtlai, you’ll flsfl 
ttili Arlfto Chroiiosrtph 
iRvaluiblo on your wrMt. 
. . . It’i a I /5th ooc. Stop 
Watch with a aoe. 
onParyroMTdinp dial 
tolllna tatal olapwd 
timo la 80 min. If* 
a rogufar Timohoop- 
or. Tfmo-Out foa- 
turo oaabiM you to 
•kip intorruptlon po- 
riodt In making a 
timo itudy. 15 iowol 
SwiM movomont in 
italnlOM, burnithad 
•tool east with Enalioh 
loathor. tweat-proof otrap. 
A» handaomo a watch ao 
you ever woro. 

/ YKAR'H ABSOLUTE 
aVARAVTBE againot 
mficHniegl defect. Only 
$ 26 .CtO, C.O.D. or send 
Check or Money Order 
( Liat price $S8.) 


ARISTO IMPORT CO. $26*^ 

Dapt. D. 530 5th Ava. Naw York City 

•a *<1 SI -d *<1 •<! •(! *<1 KI •« •a •(! •<! ■ »• D* I> D* D* 

Experimental and Model Work 

Fine Instrument# and Fine Machinery 
Invention* Developed 
Special Tool#. Dies. Gear Cutting. Etc. 

HENRY 2UMR. Ine., 187 Lafayntta 8t.. N. Y. C. 

ELP FOR INVENTORS! 

MlUlona have been made from ldea« properly de- 
veIo|>ed and protected Send u# a rough sketch or 
model of your Invention ami we will #ubmlt com- 
■ Plete report backed by thirty year*' experience. 
" Confidential #crvlre: bank reference» furnUhed 
Modern equipment We al«o manufarture In^n- 
tlons in any quantltlea at low coit Free booklet 
"Making Invention# Pay ' sent on request. 

CRE8CENTT00t COMPANY. Dapt. H,Clnciniiatl,0. 




INDIAN REUCS— DEN CURIOS 

rrehistoric Stone Relics, Mod- 
ern Indian Beadwork and 
Trappings, Navajo Rugs, An- 
tique Firearms, Weapons, Min- 
erals, Fossils, Coins, Lists 10c. 

N. E, CARTER Elkhorn, Wiaconain 


Be An Expert Used Car Buyer! 

Select a maximum value automobile with 
USED CAR VALUE GUIDE. Discover weak 
and strong points. Inside facts revealed by ex- 
perts. Sencf 2.‘>c to Automobile Research 
Bureau, Dept. 1-G, 520 N. Michigan Avc., 
Chicago, 111. 






94 


SCIENTIFIC AMERICAN 




TImM b no rabftlwte for the 

This dtvict la afttramaly ttaafiil for 

viaual tducational parpoata; it glvta art 
aaUrgad* undiatort^, vivified Image of 
every pietura or photograph. Ladiea can 
now make a moat aatiafactory eaamlnation 
of the aidea, the top, the back of the head. 

For a thorough interpretation of aingle 
and atereoacopic roentgenograma the X> 
Fay STBREO-MtRROR haa no equal. 

Order a Stereo-Mirror today. 

Price only $2.25. 

LJterMture on request 
Ntt-Mirror Co. Bridgeport, Conn. 


POCKET SLIDE RULE 




A ii)wuhA-B-C-D Beale*. Munipllei. dl- 
l' vldcB, fKiuareii. take* square root, nnda 
clrrumference and area of circles, a InclM 
lonff— thin const rurl Ion. NO WOOD OR CKhH*- 
hOin. Pits In vest pocket Bend $1 in cash, moner 
order or check ($1.25 Canada and foreign countries) and re< 
ceive slide rule with genuine leather case and Instructions. 



Box A-7 
IS E. 26th 8t. 


M. MAN HEIM COMPANY, lae.^ ^ 
New York. N. Y. 


ARMY-NAVY Bargains 


Cart belt .... $ .80 

Hope I.nriMt , $ .75 

1' H Hunting knife $1.25 


Haversacks $ .75 

Macitete-bolo $i.50 

Army saddle . . $6.65 

Springfield rifle 50/70 $5.60 

New 1938 catalog. 286 pages of platols, armor, 
gun.s, daggers, cte , mailed for HO cents Special cir- 
cular for 3c stamp. Established 1865. 

FRANCIS BANNERMAN SONS 501 Broadway, N.Y.C. 


%^\^R22T 


Counters 



511 *^-R2sr 


fMCOm^mArtn, HJmrrommComM, 



GEARS 

In Steak— Immediate Delivery 

GMft. aptad radneen, wiroflk«t«. thniat 
iHHU’ian. flMfbl. (Hiuiitliis., iMilloya, etc. A 
mttnplM* lln.UMrrMiaourC hIcMRO . 
r»n mIm quote on iiporinl temr. iiii.v klud. 
Bond (in your liluo priut* and Inquirltw. 

Write for Catalog No. 20 
CHICAGO GEAR WORKS 
78)-773 W. Mien Ilvd., CHICAGO. 01. 


Leorn to 

^pt^K 


FRENCH 

$ PANI $ H fflsvgcy 

uerman.fTo an * t 



Know n mooiuI Uncunc* lor hotter buidneM or wtalnl f»o«l- 
tion rona foreign book*, renlly enjoy tnivid. HPMk like n 
native Now F|Tn ^ loam otileklv caeMy at homo **»• /earn- 
way Write today (or our amaalna frw 
*’Tlio Cortlnapnone HlMirt ( ut,” St«N Unauaae Interoated In 

JWV:5«gRS«*^Y”«S F«« SOOK 


Authors, Writers, Sukers, 

Technical and Scientific Subjects 

Your manuscripts, college theses, 
speedies edited and criticized for 
style and diction; suggestions for 
rewriting given; possible markets 
quoted — $1 .00 per thousand words. 
Highest references. 

TECH EDITORIAL SERVICE 

26 Weu 40tli Scfwwtr Nww York Qty 


The cross section photograph of the pick- 
proof cylinder shows the series of locking 
points, the undercut drivers, and the inter- 
locking protective sleeve which afford com- 
plete protection against all methods of lock 
picking. 

The new pick-proof invention can easily 
be installed on any lock by merely replac- 
ing the present cylinder. 


Deodorizing Paper 
Mills 

M anufacture of kraft paper by the 

sulfate process produces disagreeable 
odors which threaten to become a nuisance 
to the neighbors of such plants. Recent in- 
vestigations have shown that treatment of 
the fumes from pulp digestors with chlorine 
will destroy this odor. The amount of chlor- 
ine required is about 25 pounds per ton of 
pulp produced but its application is expen- 
sive. No valuable by-products have been 
found as yet to cover the coal of the opera- 
tion. — D. //. K. 


Mr. Skunk Teaches 
THE Railroaders 

T he cute little fur-bearing animal with 
the smelly way of warding off personal 
danger, which has long made him a social 
outcast, now has reason to be proud and 
happy. For at last he has taught man a use- 
ful lesson, one that is proving especially 
helpful in railroading. 

Witness a recent bulletin directed to 
Southern Pacific trainmen and enginemen 
hy W. L. Hack, superintendent of the com- 
pany*8 Sacramento division: 

“Roller bearing boxes on the streamliner 
City of San Francisco are equipped with 
odor bombs which discharge an obnoxious 
odor in the event the journal hearings run 
excessively hot. When you detect such odor, 
train should be stopped and an inspection 
made.*’ 

Passengers, of course, will never be aware 
of the latest means of preventing operating 
delays, for they ride in air-conditioned cars 
with sealed windows and tight-fitting doors. 
So they can give whole-hearted thanks. 


Draw-Casting New 
Trick in Making 
Copper Rods 

O NE of the older arts of metallurgy is 
the fabrication of castings by pouring 
molten metal in a mold and allowing the 
whole mass to cool. Then the mold is broken 
away and one has the casting. The method, 
of course, is a great advantage over the al- 
ternate task of trying to fashion the crude 
block of cold metal in the desired form. 

The art of making castings, then, is old 
but there is a new technique which is only 
now coming into production. It is called 
draw-casting. It consists of drawing, directly 
from a bath of molten metal, rods and tubes 
of copper. 

Dr. Byron E. Eldred, new president of 
the Engineers Club, New York City, and 
one of the nation*s few remaining indepen- 
dent research scientists, as the inventor of 
draw-casting. 

Dr. Eldred melts his copper in a furnace 
which has one or more holes in the bottom. 


FouHh FfdHien 
Revised 
Autumn, 19SS 

AMATEUR 

TELESCOPE 

MAKING 

The ReReeting Telescope 
Tools and Materials 
Foucault’s Shadow Test 
Polishing the Glass 
Final Shaping 
Finishing Touches 
Mounting the Mirror 
The Refracting Telescope 
Grinding the Lens 
Testing and Refining 
Mounting the Lens 
Adjusting the Telescope 
How to Find Celestial Objects 
Telescope Housings 
Theory of Eyepieces 
Types of Eyepieces 
Making Eyepieces 
Design Principles of Mount* 
ings 

Motor Drives for Teleseopes 
Solar Research for Amateurs 

Making a Spectrohelioscope 
and Spectroheliograph 

Making Compound Telescopes 
Making Optical Flats 
Making a Sun Spectroscope 
• Photographing with the Tele- 
scope 

And a “miscellany,” being a 
200-page mine of useful informa- 
tion, mainly practical, based on 
amateurs* actual difficulties, con- 
cerning 1001 aspects of amateur 
telescope making and contain- 
ing a multitude of hints, wrinkles 
and suggestions on grinding, pol- 
ishing, testing and shaping. I^is 
part Includes minutely detailed 
30-page instructions for silvering 
glass, which leave nothing to the 
beginner’s judgment. 

500 Pages. Profusely illus- 
trated with more than 300 
figures and photographs. 

AMATEUR 

TELESCOPE MAKING 

Postpaid $3.00 domestle 
$3*35 foreign 
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=DIJSTOFF= 

PHOTO BRUSH 

Th9 CmtMt Bair Bru§h in a Durtproof Spirai 
Caam Thai Soivma Your Duat Problam 

Uiern of prc<'l»lon Instnimenti, teloftcopes anil 
other flue apparatus can now adapt the Piistoff 
Photo Brush for the same practlral dust ridding 
method so successful with 
cameras, lenses, shutters and 
darkroom equipment. 

The Dustoff 
Photo Brush la 
built in a dust- 
and rust -proof 
nickel plated 
c a a e w 1 i h a 
black enamel 
rap. Lift the 
cap, twist the 
base and the 
camel hair 
brush spirals up 
for instant use. 

Made in 
U. S. A. 

Price 

i(i.oo I 

Postpaid 


Smnd today for 
your Du»to0 
Photo Bru$h 


Artual $iM 
opened. 


Aetual me 


cloned. 


DUSTOFF PHOTO BRUSH CO. 

64 West 46tli St. New York, N. Y. 


In each of these holes is inserted a copper 
rod that is going to be the “parent” of hun- 
dreds of feet of additional rod the aame size. 
These parent rods are cooled by a surround- 
ing water chamber and transmit their cool- 
ness up into the molten copper. Around each 
of their tips the melted metal starts to 
“freeze” and in turn becomes cooler. As the 
metal in the bath freezes, from the inside 
out as it were, the rods are pulled out and 
continually solidify more metal within the 
furnace. 

The procesji^ in one sense, reminds one 
of the old-fashioned method of making can- 
dles by dipping. At each dip the cool candle 
froze more crystals of wax and the candle 
continually grew larger and fatter. Since Dr. 
Eldred is not seeking “fat” copper rods he 
continuously pulls out the newly frozen 
copper at the end of the rods and gets con- 
tinuous production that is a time- and effort- 
saver over present casting and rolling and 
drawing methods. — Copyright, 1938, by Sci- 
ence Service, 


Caliper Map Magnifier I 

T he utility of road maps is so well known 
that an attempt to ameliorate their worst 
fault — illegibility— has been made by the 
Bausch & Lomb Optical Co. It has intro- 
duced a new magnifier of high quality, 


ACTUALLY A WHOLE SHOP 
FULL OF TOOLS IN ONE 

Uses 200 different ttcceiivorieii. in- 
ntantly interchaniceable in eusy- 
working chuck. For faster, 
better work on all materi-^^^^H 
at liome, in shop, 
or take to iob. Plugs 
in any AC or DC 
Nocket. 110 volts. 

Yuu’ll bo ainaxcd at 
its unmatched per- 
formnnee, t>i^<!<^lslun 
and almost human 
response Wi 


STANDARD MODU K UIXE MODU 

13.0tK) r.p.m. Weighs 25,000 r. p. m. Fastest. 

1«». 110.75 po.tpaid .myrrand 

with 3 Accessories. weight. 12 o* $18.50 post- 
paid with 6 Accessories. 

QET A DEMONSTRATION 

at Hardware, Tool or D«t»t. 
Stores, or let us send either 
model on 10-days Money- 
back Trial. Catalog Free. 

Mew ROUTER and SHAPER 

Convert your De Luxe 
Handce into an easy-to- 
handle Router or Shaper 
that will inlay, rout, carve, 
make molding ruts to 100th 
of an inch accuracy. $12.50. 
ewem WIINI 4 an. C*.. 1101 W. IHsrM tl., pRFt. E, CMmw. IU. 

□Send Catalog DRouter-Slmper Set SAb"? 

□De Luxe ModclDStandard ModclGScnd C.O.D. ' 


NEW AUTOMATIC ADDER, $3.75 





Mak«8 adding easy It’s arfurate. 
quick, durabls and easily operated 
Capacity 8 culumna. Have time, brain 
work and errors 86,000 pleased 
owners Fully guaranteed Prliy 
13 75 delivered Agents wanted 


25I752X48-I20840M 

276 X 28= 7728 416 X 20=1081$ 

^'ARITH-MAGIC^' 

makes these and thousands of others simple menial eal- 
cuUtlons This amazing hook is yours for paving the post- 
man $1 98 plus piMtage— or send 82.00 for mailing postpaid. 

ASITM.MAOIC D.pt. SS Hinhurtt, III. 
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TilA»B YIMJIt WAY TO 
PICTIIRB-TAKIING 
CERTAINTY! 

Ultmrmt Trmde-lm AUmwmmem 
mm Ymmr 0IM ftxpmamrm Mmtmr 

MINI-PHOTOSCOP 

The NEW Meter 
NEW in Detign 

in Construction 

NEW in Price 


#14.75 



If you*r« kerlous Abotif rcralta In photon* 
raphy, you can*t afford lo lf« without thr 
Mlnl-PhotOHcop. 

Every feature you have wlahed for In an 
expoaure meter ia incorporated. In an 
inatant, with one-handed operation of 
the meter, you have Immediate, direct, 
nnqueatlonably certain expoaure read- 
Inga, no matter what your requirementa 
"—atill, movie or color work. And it ia 
amall enough to fit vest pocket or hand- 
bag. 

Learn the 

Trade-In Allowance 
On your preaent expoaure meter 
(Mall lAe coupon) 

r*^ 

I /Vnme of meter 

I Model 

I Tear purchmeed .... 

I Tour name 

i AddreMt . . . . 

L — 

llff WIST JtNO I •%/ N. Y- 

World'a Lavgoat Exel naive Camera 
Supply Houae 




Conducted hy JACOB DESCHIN 


Color for All 

T here are #0 many people at work at- 
tempting to bring good color photogra- 
phy to the maeses that it h inevitable we 
shall one day see color methods m perfect- 
ed that even the amateur, following printed 
instructions, will be able to turn out cred- 
itable work. Today we already have such 
color media as Kodachrome and Dufaycolor, 
but the amateur, and even many profes- 
sionals, must turn to the manufacturer to 
do the processing so that the best possi- 



The new ^one-shot** color camera 
designed for amateur photographers 


ble results may be achieved. In the case of 
Kodachrome, there ia no choice as the pro- 
cessing is a highly complicated procedure 
and Rochester insists on doing the process- 
ing in order to insure getting the best re- 
sults. 

So the amateur taking color pictures has 
only two things to think about: 1, to give 
the correct exposure; 2, to illuminate the 
subject properly. That sounds simple enough 
and yet It is surprising how many, profes- 
sionals included, will sin on both counts. 
In “black and white” photography it has 
been a matter of long experience that the 
him has such wide latitude that one may 
make any one of quite a number of different 
exposures and get a printable picture from 
each of the resulting negatives. In color"^ 
photography, however, it is important that 
the absolutely c.orrect or very nearly the 
absolutely correct exposure be given in or- 
der to achieve good results. This is generally 
known but often overlooked. Ascertainment 
of the correct Scheiner, Weston, or other 
speed rating for the film used, use of the 
proper filter where called for, and selection 
of the correct shutter speed for the dia- 
phragm opening employed, based on the 
manufacturer’s rating and determined 
through the use of a good photo-electric ex- 
posure meter — ^these will win half the color 
battle. 

The other half lies in ptoptx lighting. This 


means simply that illumination should reach 
all parts of the subject more or less in the 
same intensity. l>eep shadows are taboo, 
however much they may add to the effec- 
tiveness of a picture in black and white. 
Flat, all-over lighting is the general rule, 
because in color photogra|)hy the contrasts 
that must, in black and white, be obtained 
hy varying shades of gray, are already pro- 
vided in the varying hues embodied in the 
subject. In the one, different tones of the 
same color are manipulated, whereas in the 
other, different hues or colors provide the 
contrasts. 

That seems plain enough and obvious 
enough and yet it is a truth honored more 
often in the breach than it should be, even 
among professionals, as those who visited 
the recent First International Show of Color 
Photography in New York City can testify. 
At this show, the attendance at which in- 
dicates the high interest in color photogra- 
phy prevailing today, it was made at once 
apparent that the man behind the camera 
is still the deciding factor in the production 
of beautiful pictures. The materials are here, 
the equipment is here, hut not all are Nich- 
olas Murays or Paul Outerhridges. The same 
applies in black and white photography, of 
course, but in color those who excel are still 
a very, very small minority. 

At this show the new Devin color camera 
was introduced that is destined, according 
to its distributors, to make good color pho- 
tographers of us all. The price is some- 


Prize Winners in Our 



Yondifal liqiFinMt itt otto ot lu 
iBiitir l«fa» wu 

Rhitidljr to lUaMtto « It A. 
'StewMt, iBMn 
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wbat on a par with the highest priced 
miniature cameras. The camera, which is a 
one-exposure tricolor outfit, making three 
exposures at the same time, one for each 
of the three primary colors, red, green, and 
blue, makes three 6.5 by 9 cm (214 by 3Vli 
inches) color-separation negatives from 
which color prints are later produced. The 
‘^miniature** color camera is modeled on a 
larger professional outfit now being used by 
such men as Nicholas Muray, Anton Bruehl, 
and others. 

The new camera is equipped with a liighly 
color-corrected F:4.5 anastigmat lens and 
affords, besides the usual ground-glass fo- 
cusing, a coupled range finder and direct 
view-finder. 

The possibility of exposing three nega- 
tives at the same moment is brought about 
through the use of so-called pellicle semi- 
transparent mirrors, two of which are em- 
ployed in the Devin camera. The procedure 
is explained by the distributors as follows; 

“The image is formed by a single lens as 
in the case of any ordinary camera. The 
image reaches a first semi-transparent mir- 
ror, which reflects part to a plate at one 
side of the camera and transmits the bal- 
ance. This reaches a second mirror of the 
same type and part is reflected to a plate 
at the other side of the camera, the balance 
being transmitted to a plate at the rear. 

“The standard red, green, and blue filters 
are placed in front of the three plates. The 
result is three negatives identical in every 
respect except the way in which the various 
colors have been recorded. These ‘color 
separation’ negatives are then used for the 
production of a paper color print.” 


Contrast Theme 

O bviously what attracted the photog- 
rapher to the scene pictured in “Beau- 
ty is Where you Find it” was the juxta- 
position of the “Celia Beauty Shop” and 
the back view of the line of tenement 
houses, with their wash hanging out to dry 
and household paraphernalia on the fire 
escapes. The contrast between the two ele- 


^Happiness*' Competition 



> Domestic happiness — simple, de 
sincere — as interpreted by the G 
Rex of Stephen F. Harris, Doi) 
Massachusetts, This picture ^ 
taken on Eastman S. S. Pan fi 



“Beauty is Wliere You Find It” 

nu*nl8 of the picture is emphasized and made 
unmistakahle by the quiet highlighting of 
the little beauty-shop house. Without this 
highlighting the picture would not have 
quite the appeal it now possesses. Inci- 
dentally, the strolling figure in the fore- 
ground, though practically a silhouette, cer- 
tainly helps to make the picture complete. 
The shot was made from the seventh floor 
of an apartniciu house on the opposite side* 
of the street. 


“To Sea or Not to Sea” 

T O add a light note to our department 
this month, we offer our patient (we 
hope) readers this example of what hap- 
pens when the photographer runs into a hit 



“To Sea or Not to Sea” 


of luck. You will observe that the snipped 
ribbons of light arc broken up in places by 
elongated black areas, giving the illusion of 
weird floating masks. We caught the bird 
on the brink of the water looking dubious, 
we presumed, about flying over that gro- 
tesque area. And so, “To Sea or Not to Sea.” 
Get it? 


Mounting Kink 

I N mounting large prints on 16 by 20-inch 
cardboard mounts you may have ob- 
served that unless you placed the mounted 
picture in a glass frame the mount eventu- 
ally bent inward somewhat. This is due 
to the pull of the print. A way to over- 
come this is to paste on the back of the 


SALE 

OF BELL & HOWELL 16MM 

FUtno 

MODEL 75 

MOVIE 

CAMERAS 



Ineludinii 

FORMERLY *7 1.00 LIST 

. . • Just at the time when you will 
get the maximum use and enjoy- 
ment from taking your own movie$ 
. • • Willoughbys enables you to 
buy a famous Bell & Howell movie 
camera at an extremely low price. 
Bell & Howell supplies the great 
Hollywood studios with their finest 
cameras • . . and this model, al- 
though discontinued, is so small 
and light that it can be carried in a 
coat pocket, yet so precise and cap- 
able that it takes motion pictures of 
unsurpassed quality. 

Vheeh Theme Fllmo 7A 
htfeeiHettilonm 

1%^ 


size 

nent 100 ft. lOtnm 
Weight 
Lons 

Viewfinder 
enrnera 
Motor 


4x8% The thin, 
caineni made 

only 3Va pounds 
r/3.r» armstlgmat lens 
spyglass, built Inside the 


twin spring units of highest 
grade Swedish steel 

Winding like a watch 

Lock protects the starting button 

against accidental running 

Film uses lOniin. safety film, black 

and white or color 

Capacity 100- or 50-foot daylight 

loading spools 

Footage dial registers footage 

accurately from 1 to 100 feet 

Speed 10 exposures per second 

Finish covered In attractive 

fabric leather 

Carrying Case bn)wn cowhide, 

lined with silk idush . . accommodates 

camera, two lOO-fiMit films, three extra 
lenses, and color filters Key lock, handle 
and shoulder strap. 

Hut Aet Qmiektff ... For the 
Hmpplif Mm MAmlted 


See it demonstrated 
in our store or send 
check or money or- 
der to Dept, FJ.L, 




no WtSf 92ND ST^N. Y. 
World's Largest Exeluslve Camera Supply 





LdlFJjulI 

THI FINigRAIM DEVELOPER 

THE PERFECT DEVELOPER 
For liiiniaiure lSegative$ 
Latitude— excellent for over and under- 
exposures besides normal exposures. . . . 
Extreme fine grain. . . . Negatives free of 
fog . . . good for under-exposures. . . . Max- 
imum detail in the shadows, , , . Good 
keeping qualities. These are the require- 
ments of the ideal developer for miniature 
negatives and Infinol possesses ^ all of 
them. Standardize on Infinol and rid your- 
self of fine grain developing problems. 
Quart sise — $1*25 Gallon size— -$3.50 
Money hack guaraniee, 
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mount a sheet of heavy brown paper about 
the same weight and size as that of the 
mounted print itself, or, better still, a dis- 
carded print of the same weight and size. 
With the print on one side and the paper 
on the other each pulling on its own ac- 
count, a balance is met and the mount re- 
mains fiat. 
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Oomblnatlmi border maik end 
paper holder hinged to the 
^rd luelf inauree abiolute 
•llgnment with 4 perfect right 
angl« cornere. Beeeiward 
16 X IS". 5 pljneood. 

Furniahed with removable 
cortMr guldea to fa(‘llltate 
feeding of paper. Callbral- 
ed chart marked off in divl 

aioni of both vertically 

and horltontally renders cr^ 

ping of picture at any poaitlon 

on the board an automatic oper- 
ation. Ketalls at |4 75 at all 
leading dealers 


Misty Days 

D ONT neglect your picture-making on 
days when there is no sun or because 
there is a heavy mist all about. There is 
some attraction in pictures made on such 
days that is not to be equalled on sunny 
days. Misty days arc peculiarly days of mood, 
when scenes ordinarily without interest be- 
cause so thoroughly familiar or for some 
other reasons, acquire a strange mystery 
that lends a newness and charm the camera 
user would do well to attempt recording 
photographically. The sharp lines and clear 
distinction of subject-matter that is revealed 
by normal lighting arc softened and shroud- 
ed so that only their outlines arc seen. 

Scenes on the water on such days provide 
some of the best material for the photog- 




MAXIM Exposure Meter 

Mads in U. « A. ll> 
precise . . . U's fool- 
prwtf . . . It's ever 
ready . . . U's swift 
it's complete U's in 
expensive A positive way 
to perfect exposures. 

$1.75 with transparent, 
plastic durable easel 
Manufactured by 
Maxim Instrument Co . 

sole Distribution for U. B 

by Baygram Corp. 

PRECIS 66-A 

For first lime, an enlaraer of conventional type 
with fully automatic focusing control; retain- 
ing all advanUges of regular model. Precis 
66-A has auxiliary manual control for adjusting 
focus U) Individual lens with utmost precision, 
thus combining the greatest advantage of both 
automatic and non autoraaUc types. Illuminat- 
ing system gives perfectly uniform field for both 
aperture with condenser or diffuser, both of 
wnlch are Interchange- 

able, change taking only 

moment or two. Focus- 
ing cam is accurately 
synchronised to the tt 
cm. lens, but standard- 

ized lens board makes It 
practical to use other 

lenses, althougli In such 

cases, focusing Is manu- 

al. Specifications are : 

Lena — Laack /4.5 anas- 
tlgmat, 9 cm. (3%*') 
mounted In standardised 

lens board. Negative hold- 
er — Accommodates any size nega- 
tive up to 6x6 cm. (2^x2 V'). 

Linear magnification 7'/^ times 
With supplement- 
ary lens, enlarge- 
ments obtainable 
up to 12x18". 

Doubl*^ condenser, 
opal glass. Pat- 

ented oversize 
lamp-housing, lamp poaitlon adjustable. Base- 
board—eeasoned plywood, Dfillshed. 18x16. 
Rough focusing by means of friction wheels on 

vemcal post; mlcrocrltical foctiaSiig by wheel 

action coupled to bellows. Red Filter— atuched 
to focusing gear post, Pt'lce $85. Also Precis 68 
at $65 ; Freds 44 at $46. 

At all letdlfii dealers. Cxeluelve dietrlbatien hy 

RBYGRam CMP. 

425 FOUftTM AVt. N.YC 



**Th« Ferryboat Leaves’* 


rapher in search of the pictorial elements 
of our daily existence. Go to the waterfront, 
take a ferryboat, or mount some high eleva- 
tion so that you may hunt your subjects 
without the interference of nearby material. 
Obviously, you will not wish to use mist- 





/ 


“Mist on the North River” 


penetrating filters because the mist is what 
you want to get. Your negative will look flat 
but that is as it should be and your print 
may look fogged, and that too is all right. 
You will generally get no blacks and the 
picture will seem to lack contrast. Actually, 
however, nothing that is visible, either to the 
eye or the lens, is really lacking in contrast 
because if it were you would not be able to 
see it. It is merely that this contrast in misty 
pictures is weak or low. 

Both pictures illustrating this discussion 
were taken from the vantage point of a 
ferryboat. It is interesting to note that while 
”Mist on the North River” shows a gradual 
recession of tones horn the boat in the fore- 




i» the Leader 
because it is 

accurate and dependable 


With 

• any camera 

• any film 

Under 

• all light 
condiUonM 
with case, only D®*®® 



IHICO 

c4^/ RANGE HNDER 

is a trnly infallible guide 
for all distances from 3*/^ 
' f ft. to infinity. 



With leather case only $6.50 

WrU9 for Ultroturm 

MIMOSA AMItICAN COtSOtATION 

48S Fifth Ava. Naw Yark, «. Y. 
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Fr«a 1636 Almanac InrludcB Handy Xx- 
potiire Tabic, Bxpocure QuJda, ISO 
pages of Btlll A mnvlc cameras, Mmi. 

r,?’ pt* 

Mom, B.CP T,U., ^ 


Write for Free^ — . - 
280 a. Wakask, Dept. X-i, 


CHICAGO. 


NATURAL COLOR 
8 X 10 PRINTS $7.50 

5x7 PRINTS $5.00 

From KODACHROME 

Attrsctivaly mounted anlarfomonts, glosoy or 
B«mi-matt •urfacaa, from 35mm.jind^l6min. tean^ 
partneias. Color Priata from KODACHROME 
at fins at can be made regardleea of pnee. 

RUTHENBERG 

4MI 8u*pM BM. D*,L 88 Mrtlywwd. OIW. 


Beeome an expert 

photogvaphar 

Pictura Hwtairealiy. Big mo^-mamiur oppartenltlae. Par- 
fonal Attandanoa and HMaa Study training. SStb yaar. 

NtW YORK leStlTUTl Of PMOTPSHAPHY 
10 WaH 88 St. (Oast l$4) IMw VWl< PHy 


[TAKE PKTUBH 

1 P {(M r V t' P'r : 1 | 


iae aanwiwi wsy6* Yeueea 

winBr', 
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MAKE PAINTS 

Thi# N#w l^y Vnyl 


Ctinert fwW |o wnd gw 
wm JKCkSM PrlMArl 

SltniilMt. most ootiipl^, OMNit 
fon^Mi And loMMi-prlARd ooo- 
uct prl«l#r on nw^. Alt- 

^^Indoir mrltn rod fitor, fum- 
IthM dorltroani UluitttiMlIoi^ . 

Tuiilo oorlioH ^roU .printing 
IlghtT groon Indlmtor ftulMf on during 
prlidbir poriod. Fumlilitd oomploto with ONLY 

."."SStW 'rf $4.00 

mvAiit to novo porfocc prints modo without n im n 
•il tbo old fUM ond botM. Muib pour ordor Pow 
todtpl DosorlpUro foldor nMtlod on requost. Donitr's. 

JnokiM iaftramont Oo.» lai Wnyno Avo». Onyton, Ohio 
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Typical PENN Values! 

Bolloloord Mddol U. F4.6 loos |8S.M 

Rolleioocd Modol II. VB.S Ions. . . . 4a.2S 

BollollliX FAS. KR 0000 St.M 

DqUIuo as mm FI Ions, eouplod rsnge finder S7.80 

Volftlondor Superb FAS Ions 4AS0 

Pilot A Mex FAS lens. . IASS 

Pilot A Beflex F8.6 21. SO 

Fothflox Twin Lent Bodes FAS lent SO.SO 

1 Btfoe isO Double Bxt. F4.5 lens, new . .. S4.50 
LinhoT IxlS Precision Cemort F4 5 Tesssr ISS.OO 
Oriflox Series B. HB, 4xS F4.5 lens 6A80 

Weston ITnlferstl Exp<wure Meter, model 6S0 lt.tS 


ALL MINCHANOtSl SOLD SUNJCCT 
TO ie« BAV MONEY BACK OUAS ANTCE 

»EE 7.",'WA8IC7i..*^/u8S 


( (mf< Ui 

EXCHANGE -Nc 

WrsT ^2itfi St Nc>a York CiI> 


IFAof do you mean . . . 

PHOTOGRAPHY 

Is an expenaive hobby? 

Wo haYo iu«t pubUnhod a now book that 
will open pour ayes. And it's PRCC. Send for 
your copy today. It shows you how to buy 
cauteras, camera supplies and equipment at 
prlcaa that wUl amaie you. FasiW Uhe m 
emndid eam m ra? They're here. All the famcnia 
names — but at tremendous sayings. Home- 
movie f You can afford one now. Foreign make r 
You'll find your favorite In this book «i your 
kind of pricw. Don't let the fact that you can 
get this book OMlly and at no oost atop you 
from sending for it or cause you to make the 
fatal mistake of undervaluing It. Thu emmmrm 
Ae#k ssoy clMnsgw your wAwts Mia* Snabte you 
to take pletures that bring big money. So 
don't put it off. The loia will be yours, not 
ours. Mall thO ooupOh NOW. Or send a postal. 

2 IM aiXTH AVCNUt, NEW YORK, N. Y. 

2 I 'WMt t». «w th. Mnk IHM to Mtulu MKh • nn- 
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• News 


-iluu la* going put money 
Bond tn» s FUCI copy of 


i AddrSM 


ground to the skyscraper in the distance, 
revealing at least four different tones (de- 
apite the *'lack of contrast**), “The Ferry- 
boat Leaves’* shows contrast much more ab- 
ruptly. This is due, of course, to the fact 
that although mist pervades the atmosphere, 
objects closer to our vision are seen more 
clearly than objects in the distance. In “The 
Ferryboat Leaves** the ferryboat in the fore- 
ground shows good black tones although the 
skyline in the distance is barely perceptible 
through the mist. Also, it must be noted that 
a large expanse of uninteresting water was 
eliminated in “Mist on the North River,” 
thus taking in more of the distance, while 
in the other picture, the foreground was re- 
tained entirely and the distant scene cut 
down considerably. 


WHAT’S NEW 

In Photographic Equipment 

^7/ you are interested iw any of the items 
^described betow, and cannot find them in 
our advertising columns or at your photO’ 
graphic dealer, we shall be glad to tell you 
where you can get them. Please accompany 
your request by a stamped envelope. 


Panthermic 777 

T he long-talked-ahout Harold Hervey 
developer, Panthermic 777, is finally 
available to the public. Panthermic 777 
($3.00 for the unit to make two quarts — 
one quart of basic developer and one quart 
of replenisher) is distinguished by the fact 
that the temperature of the developer may 
run anywhere from 70 to 90 degrees. The 
developer, therefore, never requires chilling, 
being used at whatever the temperature in 
the room happens to be at the lime develop- 
ment is started. The recommended tempera- 
tures are from 80 to 84 degrees, with the 
standard at 80 degrees. Times of develop- 
ment vary with the temperature, the higher 
the temperature the shorter the developing 


VUESCOPE 

E quipped with a high-power magnifier 
said to produce a stereoscopic effect, 
the Vuescope ($12.50) for viewing .35-mm 
black and white positives or color trans- 
parencies, as well as two by two-inch slides, 
is equipped with an adjustable lighting sys- 
tem. An adjustable stand is available for 
setting the device at the proper height and 
angle for comfort in use. (Vuescope with 
stand $15.00.) 


Film Winder and | 

Measurer 

W INDING 35-mm film from bulk rolls 
is simplified by the Robot Film Wind- 
er and Measurer ($23.00), The device is 
set in advance in ordinary light, but winding 
is done in the dark. In use, the photographer ! 
sets a dial in the lace of the instrument to 
the length of film to be used. The bulk film 
is then fed over a protecting guide, under 
the measuring sprocket, and to the camera 
spool. The operator then simply turns the ^ 
take-up knob till it will go no farther. A 
built-in knife cuts the film at this point, the 
hulk film is removed and the wound toll en- 


IBaM ytargainsrnn 

TOi. a in WEST mMSow smtr, CHKiwa. m.H0.i 

Boas Soya: 

A guy by tbo luune of KipUtif wrote 
MMinteliing about "tbo Colonol't lady and 
Judy O'Grady'*. 

• * . kinda makaa iia stnile ... for whon 
Mr. Gotrorks viaka tbia wkftif (wall 
known and juatly lamoua) Camara Croat 
Roada, ha'a aa axdted ovar fda naw plac- 
inum.plated minicam aa tba acbool boy 
who comaa in to buy a $5 uaad "bar* 
gain". Tbay'ra all alika , . . thaaa catnara 
houndt. 

Pragidant 


4 

K.I 


Bewa makaa 
a Bound 
picture 

with YOUR CAM- 
BRA bafora it laavaa 
our place. Wa muat 
be sura it'a O.K. . . . 
and you got the film 
aa avidanca. 


R O A 16 mm 

Sound-on-film Camara 


Now, a new motor, pormanantly ataadbod 
to a boavy baaa for ultra smooth, con- 
■lanL ataola performance . . . writaa 
anotbar cb^tet in the htatory of Sound 
aa parfacted by Bata angtnaa ra . But one 
of tho many Btet rafinamanu! 

NEWS MODEL 

Ready to uaa . . . turret front , . . with 
1" Ft 3.5 lent, built-in microphone and 3 

dry calU. In U.S.A. only $250 

DOLUNA II 

A typical axampla of lina camara work- 
manthip. A favorite at a prka ibat'a 



manthip. A favorite at a prka ibat'a 
right. With couplad ranga findar and 
Schneidar Radionar Ft2.9 lantueRQ "tm 
Compur Rapid abutter 

Bveready cate . g5.50 

Candid Midget Marrel 

With tha^ cutting Ft4.5 Wirgin anaatig* 
mat, Vario thutter $19 $0 

With Hugo M^ar Ft2.9 lent, Compur 
thutter , . . toft Bveready cate $30 3Q 

Super Press BeeBee 

Durably made 6'/2x9 (2V4ix3%) film 
pack and plate camera, full dbl. axt. 
ground glata, brilliant and direct finder, 
Mayer Trloplan Ft2.9 lent. . . . Rap- 
id Compur with delayed actum abut- 

hou:!?* ' $59.75 

DeFranne Utility 

2V^x3l4 (6V2 x 9) tingle extention . . , 
cam and lever focuttng, Gewironar Ft4.5 
anatttgmat. Compur B thutter delayed 
action. Optical yellow filter . . '7R 

f.p.a. and 3 hofdart .. 

Used Borgaine from Bate 

a 24Vx in. Vaiftlaatftr Haliar Irit Diafliratm Bvral 
maunt F s4.5. Nta uiariy tSOO . . $2S5.00 

a iSVs in., cnirf Ztitt^ Flannr Apathranitt fmaat 
Itni. Fff.l fttnitfarfy $879 at . .11 $0.00 

a hVa in. gtiinaiatr Xenar F fi.S lam . . . aunk 

nauat bnrral I^.M 

a 9^ In. BAL TripIt Cenvtrtlbla Pretnr F 77 in. 
barrai. Lika naw $78.90 


•nvuRE r ae.0. neguiwijr taou . . 

a jS'/a in. ttirt iaiu FImw At 
lani. Fff.^ftanufnHy $879 at 
o9Va in. gtbnaiOar Xanar Ffi.9 


olVaahVs tarlat 0 RB Grafiax 7 in. Xamr FB.8 

jant with Mm nntk adapter $118.00 

a Vtiitlandar guparb . . . twin lent raiax with 
Skater F S.S Itnt. LIkt ntw . . . CoMpar tiMitttr 

II ^x 2Y4 aa 120 Aim M2.90 

a Rillalawd . . . naw madtl I A lain Triatar F4.5 

Itna and Campar ahimar . . . Bpatial .$44.60 

Evaraady tata $4.S0 

aCantaflax witb Sanaar F7 Itnt in toad tandl- 

tlan . 1105.00 

a Cantaflax with 80 mm. ionnar F:l.8 lam $208.00 
a 35 mm. Wtitl witb Xanan F:2 laat . . . Rapid 

Camptir abuttar. 040.80 

Write for new Bargaintrom No* 236 



F CAMERA CO 


Dept. AD; J79 W. Madiion Street 
Chicago, III. 

CAMCNA CROBi ROABt OP THE WOBLB 
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More value for ^ur 
money wlUi the new 


PARVOLA 



THE 

PRACTICAL 

CAMERA! 


lJ»e$ 

Roll Film 
Film pack 
Platen 
Cut Film 


PARVOLA- the new, quality camera in the 
quantity-price field— la destined to quickly be- 
come a ranklnK-faVorite of serious workera 
There are no limits to Parvola advantages — no 
limits to what It can do for you. Look 1— 
PARVOLA Is equipped with . . . 


Zeiss V2 8 Tessar Lens 
Helical Focusing Mount 
Ground Glass Focusing 
Fine Optical Viewfinder 
Compur Rapid Shutter 
Speeds of 1 to 1/400 sec. 


Lever Snap Film- 
Winder 

Built-In Self Timer 
Film Pressure Plate 
Etched Focusing Scale 
Built-in Supporting 
Leg 


Takes 8 or 10 pictures on a roll of film . . . 
16-plcture slse 1%" x IVi" • • 8-plcture slse. 
1%" X 2Vi". Fllrapack. plate, cut film size, 
1%" X 2%". 

$75 complete with case 


Write for descriptive literature 


HENRY HERBERT 

4«3-48S FIFTH AVENUE NEW YORK CITY 


The new, easy, better way 
to mount your contact prints 
and enlargements! 



No fussl 
No mussi I 
No gum 
^o held 

Mount your prints the "professionai" 
woy without expensive equipment 

• Potoflot-mounUd prints cars flat, nsot. clson 

• Easy to \iss, tokss half ths tlms to mount 

• May bs ussd on oil mounts and albums 

• Foloflot mounts at low hsat 

• Ths full bsouty of ths print is rstoinsd 

• Fotoflat Is psrmansnt (or moy bs rsmovsd 
ot wUl) 

• No burning ond no harming of ths print 

• Moisturs-proof, ond unoffsetsd by ths 
wsothsr 

• ll*s ths only drymotmt thot's soslly trimmsd 

• Sisss: 35mm to 16*'x20'' (also for murals) 


FOTOFLAT 
8sUs for os Uttls 
os ISe (36 shssts, 

3V4*'x4V'4'*). 


At Your £hal 0 r or Wril9 fat LH^ratun SA-I 



closed in its cassetle. A chart enclosed with 
the winder gives the number of exposures 
at various lengths for every type of 35-mm 
camera. 


Spun-Glass Diffuser 

D esigned for use with the Eastman 
Kodaflector reflector, the Kodaflector 
Diffuser ($1.25 each; $2.25 pair) is now on 
the market. The diffuser, a disk of white 
spun-glass fabric 13 inches in diameter, is 
mounted in a metal rim. A bracket and 
Ll-shaped rod are supplied for attaching to 
the socket of the Kodaflector. 



Elkay Adjustable 
Rapid-Drain Tank 

A ccommodating cut film, film pack. 

L or plates and instantly adjustable to 
take any of four negative sizes, 6 by 9 cm, 
3^ by 4^/4 inches, 9 by 12 cm, and 4 by 5 
inches, the Elkay 
Adjustable Rapid- 
Drain Tank ($6.50) 
is designed to de- 
velop, fix and wash 
negatives in the 
same tank. All oper- 
ations, after the 
loading of the film and adjusting the tank 
cover, may be carried through by ordinary 
artificial light or full daylight. The tank 
is resistant to acids and bases of photo- 
graphic solutions; the negative holding slots 
or grooves are made of stainless steel and 
so designed that no damage is possible to 
the film or plate. 

Following the loading and covering of the 
tank, the developer is poured in through 
the lop, special channels carrying the liquid 
down the inside edges of ihe tank. A plug 
in the bottom of one side empties the lank 
rapidly and completely. The inside bottom 
is gently sloped so that all the liquid drains 
without tilting or turning the tank. .Stop 
bath and hypo arc introduced in the same 
way. The washing is done with the cover 
removed. 


Adjustable Reflector 

D esigned particularly for the differ- 
ent sizes of flash bulbs now on the 
market, the Mendelsohn adjustable reflec- 

B tor has been introduced as an 
accessory reflector for the Men- 
delsohn Speedgun flash syn- 
chronizing equipment. The hold- 
er for this reflector is inserted 
in the same slot which ordinarily 
carries the leg of the fixed-focus y 
reflector. The reflector slides up 
or down on this support and is 
locked in position by a set screw. The new 
reflector is used in centering the bulb in the 
reflector in order to gain maximum lighting 
efficiency. 


Ihagee Projection 
Lantern 

D esigned to accommodate either two- 
inch square glass slides or film strips 
in single frame (% by 1 inch) or double 
frame (35-mm miniature negatives), the 
Ihagee Projection Lantern ($67.50) is now 
made available fpr projecting on a screen 


BOOKS BOOKS 

1 

o 
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Amateur Photographers 

New Wavs in Photography, by 
Jacob Deschin, Eminently practical 
from every point of view, tnis now 
book contains nothing of Uieory and 
nothing that the advanced amateur 
photographer will not find valuable 
in one way or another. It covers the 
whole range of amateur photography, 
discussing such things as trick pho- 
tography, photomurals, retouching, 
infra-re^ and a number of other sub- 
divisions that will not be found else- 
where in as clear and concise a man- 
ner. $2.90. 

Infra-Red Photography, by S. 0. 
Rawlings. A treatise on the use of pho- 
to graphic plates and films sensitive^ to 
infra-red. Exposure and proc^essing 
are fully covered; formulas are given 
for sensitizing, $1.65, 

The Fundamentals op Photogra- 
phy, by C. E, K. Mees. Not only tells 
how to take and finish pictures but 
gives a solid foundation of the princi- 
ples of photography. $1.10. 

Camera Lenses, by Arthur W. Lock- 
ett. Explains simply and clearly^ yet 
with scientific accuracy , all the under- 
lying principles of lenses^ $1J0. 

Champlin on Fine Grain, by Harry 
Champlin, A complete hand-book on 
the entire subject of fine grain, in- 
cluding formulas and how to com- 
pound and use them. $1.90. 

Practical Amateur Photography, 
by William S. Davis. Deals with the 
whole subject from the origin and 
growth of photography to the latest 
types and uses of cameras, 264 pages, 
illustrated, $1,20. 

Elementary Photography, by Neb- 
lette, Brehm, and Priest, You can 
learn much of the fundamentals of 
photography from this little book 
even though you have little or no 
knowledge of physics and chemistry. 
$1.15. . 

Photographic Enlarging, by Frank- 
lin 1. Jordan, F. R. P. S. One of the 
most interesting and authentic books 
on enlarging. Its 224 pages cover 
every phase of the subject and 75 
illustrations, many of them salon* 
winners, show the value of correct 
technique, $3,70, 

PicTORUL Lighting, by William Mor* 
tensen. Complete control of lighting 
is an absolute ^must** for successful 
photography. This book t^ clearly 
how to obtain such contra|l $2.15. 


Prices Quoted Include Postings 


We Can St^plv Any Photographic 
Book in Print 


L SCIENTIFIC American 

24 West 40lh Street New York City 









AUGUST • 1938 



SCIENTIFIC AMERICAN 

Iwth color films and black and white posi- 
tives. The large light output demanded in 
the projection of color films is facilitated in 
this projector by a special large-aperture 
projection lens and a triple condenser with 
heat screen. In addition, the design includes 
a special concave mirror, rotating device for 
upright or longitudinal pictures, and a spe- 
cial arrangement for moving the film strips 
continuously or picture by picture, as de- 
sired. 
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When yoii write to advertisers 

The Editor will appreciate it if 
you will mention that you saw it in 

SriERTTlFIC AMERICAN 


'(U-u / BUY FAMOUS CAMERAS 

ON CREDIT 


* Own a fanout eanora for o tnoU do«m 
povmont, 12 nontHt to pay. Trodo-ia your 
Ola oamoral Writ* for infonaation oa tho 
oamora that iatorotta you, and dotailtofour 
TimoPaymont Plan for rotpoatiblo ponoat. 
atoMcod throd^k CbnmorcfalCrWit Co. 

• •OORUH « 11 S. tPHi It, Wilhi,, PB, 


Mue«tlon auffipinnl. tor (tm 

booklet, "Ot»imriuuUlm to I'hotofm- 
phr pKriiauUra and roqiiiramvnta 
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Three Contax Items 

T here is now available a 15th Contax 
lens — the Orthometar F :4.5, 35-mm fo- 
cal length, wide-angle lens covering 62.5 de- 
grees. ($90.00.) Built according to the 
formula of the Zeiss Orthometar for photo- 
grammetrical use (aerial survey photogra- 
phy for map-making), the Contax Orthome- 
lar gives full correction over the entire nega- 
tive area. 

The (^.ontax may be used as a reflex cam- 
era by the employment of the recently intro- 
duced Flektoscope. Designed for use by 
owners of long focus lenses and affording a 
magnifie<l image, the Flektoscope is made 
in three models with long focus lenses, the 
Sonnar F :2.8, 18 cm, the Tele-Tessar F:8, 
30 cm, and the Tele-Objective F:8, .50 cm. 

The third accessory is the Contax Har- 
ness ($20.00) which is supported from the 
neck, enabling the Contax user to have his 
camera in position at all times, leaving the 
arms free. The device consists of a leather 
strap around the neck, a brace across the 
middle of the body, and metal arms from 
the brace to the swivel to which the camera 
is attached at eye level. 



Whole new volume devoted 
exclusively to cemeres end 
cemere equipment. Sensetionel 
veluesi Sm how much you con 
save • . « see the wide sdeccioti 
of femous*nuike cemeres and 
supplies, the completeness of 
stocks, whet you’re missing 
if you don’t make this book 
your cemere buying guide! 
Don’t welt. Send for it today. 
It’s yours. It’s MISI 
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Auto-Focusing Precis 
66A 

C OMPLETELY automatic focusing is the 
principal feature of the Precis 66A en- 
larger ($85.00), just announced. Inter- 
changeable for either con- 
denser or diffuser illumina- 
tion, the Precis has an 
auxiliary manual control 
for adjusting the focus to 
the individual lens, al- 
though the focusing cam is 
synchronized only to the 
regularly provided 9-cm 
lens. With other lenses the 
focusing is manual. The enlarger outfit in- 
cludes the Laack F;4.5 anastigmat 9-cm lens 
mounted in a standardized hoard; negative 
holder to lake any size negative up to 6 by 
6 cm. (2Vi by 2^4 inches) ; linear magnifi- 
cation up to TVj times and with supplemen- 
tary lens up to 12 by 16 inches enlargements ; 
double condensers and opal glass; oversize 
lamp-housing accommodating 75 or 100 watt 
lamps, with lamp position adjustable; base- 
hoard 18 by 19 inches of specially seasoned 
plywood, polished, balanced by rubber legs; 
red filter; and other details. 


Hollywood Enlarger- 
Projector 

D esigned for use either as an enlarger. 

projection camera, or copying stand, 
the Hollywood Enlarger-Projector, equipped 
with a two-inch F :4.5 anastigmat lens with 
iris diaphragm ($35.00) or with a two-inch 


MINIATURE 

PHOTOGRAPHERS 

Lei 15 Experts Show 
You How To Get 
Better Shots in: 



MINIATURE 
CAMERA WORK 

By Willard D. Morgan 
and Hanry M. Lattnr 

(ret out of the “shuller-clieker*’ class 
— get more action, color, meaning, 
salability into your pictures! Key 
your work to the tempo of modern 
photoaraphy with this latest, most 
up-to-aate and authoritative book 
on miniature camera practice — the 
advice of experts like Eisenstaedt, 
Disraeli, Morgan, Kulz, Wolfnian, 
and many others. 

Over 500 illustrations, 19 pages in 
4 colors, by the biggest names in 
photography today. 310 pages, 175y 
000 words of text, size SVi" x 11", 
complete, up-to-the-minute formu- 
lary, description of latest acces- 
sories and processes. For every 
miniature camera operator . . . be- 
ginner or veteran. 


SEND NO MONEY. You m.y ordor 
MINIATURE CAMERA WORK wlihout 
payntenl In advanrti. Pay poftman full 
prior of $4, plus pontaite. Monoy back if 
not natinfied In every way. Mall coupon 
NOW I 


MOEOAN A LMSTIR, Pwbilihura 
D«pt. 9B, 100 last 42iid St. 

How York, N. Y. 

Please send me MINIATURE CAMERA 
WORK. I will pay i>ostmau full price of $4. 
plus few cents postaae. If not satisfied I may 
return it within 5 days and you will refund 
ray money. 


Name 


Address 


City 


. State 


■ rn here If endoflnf U, and we wUl j 

1 ^ LJ pAy iKotage. Swe wfuod gasraiitee appHea. | 
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The F-R 

35 MM Roll Film 
Developing Tank 

Made in America* Of Genu- 
ine Bakelite especially con- 
structed for photographic 
use* Will not stain, corrode 
nor in any way affect or be 
affected by chemicals used 
in processing* Easily and 
quickly loaded* Ingenious 
stop lock prevents film from 
slipping from the reel* 
Takes a full 36 exposure roll 
of 35MM. 

The perfect 35 MM Roll Film 
Developing Tank for only 


»3.95 





M Q, tvi^* 

*5ec dealer or 

Aiiftv to . 

johnc.ma^>a>^ 


When yon write to 
advertisers 

• The Editor will appreciate 
it if you will mention that 

SCIEBTTIFIC 

itin ambhican 


F:35 lens (|40.00), encompasses a number 
of attractive features. 

The Hollywood takes SS-mm and half 
vest pocket negatives. While the enlarger- 
projector may be purchased with either an 
F:4.5 or F:3.5 anastigmat lens, the apparatus 
may also be supplied with an adapter per- 
mitting the use of Leica, Contax, or other 
miniature camera lenses. The negative hold- 
er eliminates the use of glass pressure 
plates; the condensers are two 2%-inch im- 
proved French ground and polished crown 
optical glass condensers; the baseboard is 
of five-ply Philippine mahogany and meas- 
ures 15 by 20 inches; the revolving head 
permits vertical or horizontal projection; the 
extension arm, which slides back and forth, 
permits the making of larger prints right 
on the baseboard and allows the head to 
be tilted sideways for elongation or carica- 
ture effects or for use in copying or photo- 
micrography; the 1.5-fool cord is of No. 18 
black rubber covered tandem wire with a 
toggle switch and rubber connecting plug. 


Eight-oz. Nikor Tank 

A new model of the Nikor stainless 
steel daylight developing tank is now 
on the market. Designed to develop, fix, and 
wash full-length 3.5-mm rolls of 36 or 40 
exposures in only 8 ounces of water, the 
tank is known as the Model 35 ($5.75) and 
employs the new, smaller type reel, the same 
size as the ones used in the Model 33 which 
develops either one reel in 8 ounces of solu- 
tion or two 35-mm rolls simultaneously in 
16 ounces. 


Leitz Continuous 
Projector 



P ERMITTING up to 12 slides to be shown 
repeatedly, in consecutive order, for in- 
tervals ranging from 10 seconds to a minute 
for each slide, the 
Leitz Automatic Con- 
tinuous Projector 
($90.00) is designed 
principally for use in 
educational displays, 
museums, public 
buildings, or exposi- 
tions, and, in some 
cases, even for lectures. The projector, for 
use either in standard front-projection or 
rear-projection on a translucent screen, takes 
the regular two by two-inch square gloss 
slides, either in black and white or color 
transparencies. The essential feature of the 
automatic projector is a revolving circular 
disk with twelve two by two-inch slots, 
equally spaced around its outer edge, which 
serve to hold the slides to be projected. An 
AC-DC motor mounted on the baseboard of 
the continuous projector causes the disk to 
turn at pre-set intervals. 


Keep It Clean 

A CAM EL-HAIR brush is a handy thing 
with which to keep camera lenses and 
shutters clean, as well as for dusting off nega- 
tives and enlarger parts in the daHt room. 
Made especially for these purposes, the 
Dpstoff Photo Brush ($1.00) consists of soft 
bristles embedded in a diist-proof 'case which 
is provided with a cap to protect the brush. 
Opened for use, it is only inches long. 



The big fish tugged ond 
tore at the line*— but 
Rebetogropher Word 
cotmly pressed the button 
on his ROROL ood o re- 
morkoble sequence series ___ 

wes caught. Versotlte-ROROT gets everything * 
llghtnlng-fotl gome, sweeping birds# leaping fish. 
Morvet of ROROFS unique features -—outomatlc 
resetting of shutter . . . outomatlc Rim transport • . . 
automatic oxposuro counting...machino gun speed 
...Instantaneous zono focuslng..«buliMn RItor with 
outomoHc eapesuro corroctlon. ROROT Is omos- 
Ingly cempoct# always with you# never o burden. •• 
perket for Reid and stream. Ask for Versatlte- 
ROROT of your dealer# or write for lltorature»SA«2 
Priced frem $119.00 
Useiftondard SSnim Sim— bleck-end-wliite 
I «r color— nefotlvM ofilorso to 3 x 3 foot. 




NEW 



The 

MAGNO VIEWER 

fur all 35nim. film strips and 2 in. 
slides, in color or monotone. 

A self-contained, self-illuminAted 
viewer by means of which all minia- 
ture transparencies may be viewed 
comfortably at normal reading dis- \ 
iance, ! 

$ 17.50 

Write for descriptive literatuet 

PHOTO MASKinNe COOP. 

0 .p'L SAV 

10 WMt 3}r<i St., tw York, N. Y. ^ 

k j r 1 1 ' ^ ‘ 
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JACOB DESCHIN, conductor of our **Camera Angles** department, will 
onjiiwr in these columns questions of general interest to amateur photog- 
raphers, If an answer is desired by mail, enclose a stamped, addressed 
envelope. Queries should be specific, but Mr. Deschin cannot undertake 
to draw comparisons between manufactured products nor to advise on 
the purchase of equipment or materials. — Tlie Editor. 


Q, 1 •koitld like to ttandiirdiBe on 
either S.S. Pan or Agfa Snperpan film, 
«o that I can take pkliiret hy dbylight 
and artiRclal Hfht on the same film. The 
quettion Itt what filter ahottld I hm to 
make S.S. Pan give me the Mune results 
in davlight as Verichrome film will? 

— J. B. T. 

A. Many workers use panchromatic film 
for all their subjects because of its full color 
senaitivity as well as because of its greater 
apeed. These are probably the reasons for 
your decision to use panchromatic film ex- 
clusively. While generally satisfactory when 
used without a filter in daylight, a green 
filter is often employed when it is desired 
to bring the panchronuitic film more in line 
with the contrast afforded by such a film 
as Verichrome, panchromatic film being 
characterized by a low sensitivity to green. 
Similarly, vrhen working by artificial light, 
liecause of the panchromatic film’s great 
<^en8itivity to red, a blue filler is found 
helpful. 

Q, I would appreciate it if you would 
tell me the name of the eempany which 
handles camera insurance. I read your 
article in the November issue and 1 
would like very much to obtain some 
insurance for my camera. — Miss H« M. 

A, Due to the growing interest in cam- 
era insiiranoe, many companies now write 
this type of protection, including most of 
the fire and casualty companies. Therefore, 
if you will consult the company which now 
covers your regular household belongings, 
you wiU probably have to go no further. 
We would be glad to include the names of 
such companies, but the list would be too 
long and may easily be consulted in the 
Insurance Brokers Placing Guide (published 
hy the Insurance Advocate), which gives a 
complete list of the companies writing cam- 
era insurance, 

Q. Cmtld yma recommend a camera 
to me? 1 isatit one that Is 

costly and I am not a eandid camera 
fietuL I taatcl mvammA the eemmsf a lot 
and Iremeiiily things that I would 
like m.|iioingpsifli|Ao, I want i-cananva' 
that is ematt Mad nsas a email film; one 
that 4bm mm rognlve Ina^te odluet* 
*ttcnis^;*er #oa4,pkmre, under 


average conditions. 1 would like to be 
able to sit in the ear and snap the 
camera and feel that I would get a good 
picture. — L. W. S. 

A. Of course, you understand that wc arc 
not in a position to recommend any specific 
cameras, but we can say that inexpensive, 
small cameras of the general-use type you 
are after have lately been introduced in 
great numbers on the American market. The 
prices start at about a dollar and many 
varieties are available for the man who wants 
to keep his expenditure under $25 or $30. 
A visit to one or two of the large photo- 
graphic supply houses and inspection of the 
various low priced camera wares should give 
you some idea of the type of camera best 
suited to your purposes. Most of these in- 
expensive cameras are very simple to oper- 
ate and require only a few minutes* instruc- 
tion to acquaint you with their mechanical 
operation. As for snapping pictures while 
sitting in the car, we should say off-hand 
that relatively few pictures, no matter what 
the camera used, are possible from such a 
restricted vantage point. 

Q, What is the fastest shutter speed 
available on modem cameras? — A. N. P. 

A. One popular 35-mra camera has a lop 
shutter speed of 1/ 1250th of a second, while 
one of the larger models has a top speed of 
l/2000th of a second. 

Q, 1 have read that the short fcMms 
lens is not adapted to the taking of dis- 
tant landscapes. 1 should not want to 
sacrifice entirely the distant scene even 
lor the compactness and eoiivenience 
of such (6 by 6 cm refiex) cameras. 
Can you advise me on the capacity in 
this direction of short and longer focus 
lenses? — B. N. W. 

A, The distant scene is not entirely sac- 
rificed with the short focus lens. Naturally, 
you cannot expect to get the same results 
in this direction with a short focus (minia- 
ture camera) lens that you can with a lens 
of longer focal length on a larger camera. 
It is not so much a matter of focal length, 
however, as it is the degree of enlargement 
to which the negative is to be subjected. 
Miniature negatives are practically always 
enlarged, whereas larger negatives often are 
satisfactorily printed by contact. It has been 
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T his is your chance to win 
$100 first prize with an easy- 
to-take Synchr^unlight picture t 
Second prfxe $.50. third prize $25 
and 15 prizes of $5 each, a total of 
$250. 

All pictiures must be made in 
authentic Synchro-Sunlight tech- 
nique, and submitted before No- 
vember 1. Enter as many prints as 
you wish, your name and address 
on the back of each. Amateur and 
professional prints given the same 
oonsidoration. 

Write for complete contest 
rules, entry blanks, and helpful. 
2 color illustrated leaflet, **Syn- 
chro-Sunlight Photography,” 

The Kalart Micliromatic Speed 
Flash will be your best ally in 
this contest. Fits practically all 
modern cameras . . . $13.50. 



Film Paek Cameras 
GO CANOIll 

In a BIG WAY 


M AN-SIZE negatives . . . sharp 
automatic focus and the cem- 
vemenco of an expensive minnicl 
This is the unb^table picture- 
teddng combination you can ex- 
pect when you instml a BLalart 
Synchronized Range Finder on 
your Speed Ghraphic, 9 x 12 cm. 
or 2H ^ 3K inch film pack 
cameras. 

Large negatives permit 
enlargements without Umh of fine 
detail . . . minimize grain. 

There*s a Kalart Synchro Range 
Finder to fit practit^y all plate 
and film pack camerag. Yours is 
probcd)ly among them. $20.50 and 
up, installed. 

All Kalart Equipment made in 
U. S. A. See your dealer or write: 
Dept. S-8, 915 Broadway, New 
York, N. Y., Room 619, Taft 


CO, 
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Capture Vacation 
“High Spots” with a 

(^ollofcoT^ 

PRICES JUST REDUCED! 


'PAKE onu of the new Rollcicorcls along 
^ on youi vacation >ear and make 
sure of getting a satisfactory, lasting ro(- 
ord of each interesting thing you sec or do 
Rolleicords aie as easy to use as the cheap- 
est cameras — yet they make the most 
prize-winning pictures 
There’s no guesswork wlnm you use a 
Rollcicorcl. S'ou actually see each juc- 
lure before, uhtle and after making the 
exposure. 

Sharp Pleturas— in th* Meat 
Practical Sii* and Shapa 


The Rolleicord gives you 12 pictures in 
the popular 2% x 2^ inch size on a roll 
of standard, easily obtained 120 film. 
Rollei negatives are sharj) enough to 
enlarge to any size But you don’t need 
to enlarge them ! Even inexpensive con- 
tact prints are large enough to mount in 
the album and view without eyestrain 


Ask Your Daalar to Shew 
You These Twe New Medals 
at Their New Reduced Prices 



Model la, ha-R a Zeiss Tno- 
tar f/4 5 lens in one-lever 
Compur shutter with speeds 
up to 1/300 sec , and an 
f/3.2 focusing leiiHj a sport 
type metal frame view find- 
er for cyc-lcvcl comiwsing. 

Now only $ 47.50 

Model II is equipped with 
a Zeiss Tnotar t/3.5 lens, 
and an f/3.2 focusing lens. 
The hood has a folding 
mirror which permits focus 
ing and composing at rye- 
level. A fine precision cam- 
era in every respect. 


aspect . 

$ 65-00 


Now only 

if y&ur ded/#r cannot 
tupply you with full in- 
forma^ion, wtitaz Dapt, 278 


BUTtLEIGH BI^OOKS 

I M c O » P a K A T c D 

127 Wf lT 4l"STIKltT NPW VCNIC 


our experience that when using cameras of 
the 6 by 6 cm type, the distance has usually 
been satisfactorily rendered when included 
within the depth of field. Moreover, the 
question is largely an individual one — how 
' much sharpness in the distant scene do you 
! demand ; that is, how much sharpness would 
you consider satisfactory? Such personal 
tastes must always be considered in connec- 
tion with photographic problems which in- 
volve factors that may be perfection to some 
and anathema to others. 

Q, I would like to use D-72 developer 
for roll film but 1 do not know how 
much stock solution to use to how 
much water. Some of my friends have 
told me to use 1 to 2 and others 1 to 
4.— B. G. 

A. For film development D*72 is normally 
I diluted one part slock to two parts water, 

! the same proportions being used with con- 
tact papers. The dilution of one part stock 
to four parts water is for use when develop- 
ing bromide (enlarging) papers. These are 
the standard dilutions although individual 
workers desiring less or greater contrast 
I than the normal afforded by the recommend- 
I ed solutions sometimes use less water than 
' tlial indicated, resulting in greater contrast, 

' or more water for less contrast. One worker 
dilutes D-72 in lank film development as 
much as 1 to 14 and 1 to 16, although the 
time of development is, of course, prolonged 
thereby. 

1 

' 0. Can you tell me the difference he- 

I tween a Rapid Rectilinear and an Anas- 
! tigmat lens? — A. R. P. 

A. The principal difference between the 
I Rapid Rectilinear (so called because it re- 
produces straight lines as straight, an effect 
not possible with the single lens) and the 
Anasligmat is that the latter is a fully cor- 
rected lens while the former is only par- 
I tially so. The R. R. lens, as it is generally 
! known, is composed of two single lenses 
with a stop or diaphragm in the space be- 
j tween them. Each of the lenses of the R. R. 

I is really a long focus lens twice the focal 
length of the two lenses combined. The 
I R. R. for this reason has been called the 
, cheapest convertible type lens, although the 
j effective aperture of one of the single lenses 
I when used alone is only half that of the 
combined lens, requiring, therefore, four 
* times the exposure of the complete objec- 
I tive. The chief advantages of the R. R. over 
the single lens consist merely in the greater 
speed of the R. R. and its capacity of ren- 
dering straight lines rectilinear. The Anas- 
ligmat, however, is free of astigmatism, the 
defect which makes a lens (or the human 
eye) incapable of focusing sharply, at the 
same time, lines running in different direct 
I tions on a plane surface. The Anastigmat, 

I which is free of other lens faults, is the 
most highly corrected lens commercially 
available today; it gives a sharper image 
when used at full aperture than is possible 
with the R. R. lens even with the latter 
stopped down. 

0* Gan a miniature camera take a 
picture from a considerable distance 
and by enlarging the negative bring out 
a detail (such as a license number oti a 
car) which the taker of the picture 
could not see with his naked eye at the 
time the picture was takep, assuming 
ejuseUent eyesight? My .position Is that 


the result could be obtained if a fine 
enough lens and film were used and the 
negative enlarged, subject only to . the 
limitations of the grain on the film. The 
contention of the person with whom a 
dispute regarding this point took place 
was that no image could be received on 
the film which the naked eye could not 
receive at the same time and that an 
enlargement would not improve the re- 
sult. His contention was that the only 
way that the result could be obtained 
was by the use of a telescopic lens. — 
L. C. D. 

A. One of the principal factors to be con- 
tended with in connection with your dis- 
cussion is the presence of atmospheric haze 
and the possibility that this will cause a 
veiling of detail in distant objects. However, 
for the sake of the argument, you probably 
would concede the use of a contrast filter 
in order to facilitate penetration of the blue 
haze. While we have not had occasion to 
make an experiment such as that which 
would be necessary to settle your dispute, 
we should say off-hand that unless one em- 
ployed a lens with a circle of confusion 
greater, a film emulsion with a grain finer, 
and a film developer affording fine grain re- 
sults more grainless than anything now 
available on the market, such a detail as a 
lii'ense number at a great distance could 
not be revealed in a great enlargement. With 
present facilities, even if the detail could be 
enlarged to the enormous degree that would 
be required under the circumstances, there 
would be such diffusion of fine detail that 
the latter would be lost. Much depends, of 
course, on the focal length of the lens em- 
ployed; the longer the focal length the bet- 
ter your chances of defining detail at great 
distances, the use of a proper filter to pene- 
trate haze being assumed. 

Q, In your answer In June to a ques- 
tion by Jr. covering a schedule 

of II. S. Scheiner ratings for films, you 
list Vorichrome as 20 degrees for day- 
light and 16 degrees for Tungsten, 
Kodak S. S. Pan as 23 degrees and 20 
degrees, and so on. Kodak and Agfa 
film obtainable in Mexieo is marked 
18/10 Din or 28 degrees Scheiner. In 
setting photo-electric meters, should 
these ratings be taken into considera- 
tion? In other words, when using Veri- 
ehrome, for instance, should the film 
sensitivity be adjusted at 28 degrees 
Scheiner or 18/10 Din in the meter? 
Why is the rating given on the film set 
at 28 degrees when, according to the 
above mentioned answer, it is much 
lower? — ^R. J. A. 

A. The rating you cite for Verichromc is 
evidchtly that of the European Schemer 
System, which gives much higher ratings 
for the same film emulsions than those pub- 
lished in the United States. In this partic- 
ular case, the difference is actually eight 
degrees higher than the rating in the United 
States. This is almost eight times the speed, 
requiring only one eighth the exposure, of 
the U. S. figure. No wonder you are puzzled! 
However, it makes little difference in the 
end if your meter is calibrated for the Euro- 
pean ratings, as we imagine yours must be. 
Exposure meters imported for use in the 
United States are calibrated for the rgting 
employed here and the U, S. Scheiner rat- 
ings, therefore, apply for films that are avidl- 
able in the United Sutes. 



THE HISTORY OF MOTION PICTURES 
By Maurice Bardeche and Robert Drasillach 

L ittle more than 40 years covers the 
I lifetime of the motion picture. In this 
relaUvcly short space of time it has grown 
from a novelty to a place of tremendous 
importance as entertainment, even though 
Its status as an art may be disputed. The 
present-day advanced product is so far re- 
moved in technique from its earliest an- 
cestors that it is indeed fitting to present an 
historical survey of the entire field. The 
authors have done a workmanlike job in 
the present book, gathering material which 
is presented in clear-cut periods — birth of 
the film, pre-war films. World War films, 
the emergence of an art, the classic era, talk- 
ing pictures. Those who have seen motion 
pictures during a period of 20 years will 
revel in the reminiscences which the present 
{>ook brings forth; younger generations will 
read it for the romantic background which 
It affords. (412 pages, 6 by 9 inches, photo- 
graphic illustrations.) — $4.20 postpaid.- 
A. P, P. 

OUR COUNTRY, OUR PEOPLE, AND 
THEIRS 

By M. E. Tracy 

I N speaking of differences in the standard 
of living, in the earning power, in the 
production, banking, resources, and hi 
forth of other countries as compared with 
the United States, facts are far more potent 
than generalities. This is a potent volume 
for it compares all the major features of 
the United States with other great powers, 
showing in dramatized graphs all the details 
that make our particular brand of civiliza- 
tion a more livable one in many respects. 
Some of the subjects covered are area, re- 
sources, population, agriculture, mining 
and manufacturing, business and trade, 
finance, transportation, education, health, 
crime and penology, human rights, and 
other vital subjects. Interesting per .se, this 
volume is also important as a constant refer- 
ence. (120 pages, lOMs by 13% inches.) 
-$1.90 postpaid. — F. I). M. 


ASTRONOMY 

By W , M» Smartt Prof. Astron., Vniv. Glas- 
ffow 

A SHORT treatise covering only the sa- 
lient features in a territory which is 
usually covered in full-length textbooks. 
Suitable for beginning readers of astronomy 
who wish a rapid survey in order not to lose 
themselves at the outset in the mazes of de- 
tail. Not, however, in any sense juvenile. The 
author is a veir good explainer. (158 pages, 
5% by 8% inches, 38 drawings, 24 excellent 
plates.) — $1.65 postpaid. — A. G. /. 


SURVEY OF JOURNALISM 

By George Fox Mon and Twelve Co-Authors 

‘‘TJJTHY Don*t You Write?” This volume 
TV is almost an answer to that question 
so often seen in the advertisements. The 
authors have taken various subjects in the 
field of joumalisitt, analyzed them thor- 


Books 

SELECTED BY 
THE EDITORS 



oughly and have given us, for example, 
‘‘Journalism aa a Vocation,” ‘‘The Evolution 
of joumaliam,” ‘‘Police Blotter Stories,” 
“Revealing the World of Business,” “The 
Newspaper Sets Its Policy,” “Making Jour- 
nalism Pay Dividends,” and several other 
pertinent chapters. It la recommended 
reading for all who write or want to 
write. (376 pages, SVjl by SV 2 A $2.15 post- 
paid.— F. D. M. 


PICTURE MAKING WITH PAPER 
NEGATIVES 

By Nowell W ard 

A mateur photographers who have 

. never experimented with the produc- 
tion of artistic prints through the medium 
of the paper negative will find here a door- 
way opening on a whole new field of photo- 
graphic enjoyment. Complete directions are 
given for manipulative technique -balanced 
lighting, exposure, development, and so on. 
Troubles are anticipated and suggestions 
for overcoming them are given in the 
“Trouble Bureau.” (88 pages, 7% by lO'A 
inches, illustrated with photographs, many 
of them comparisons of results achieved.) — 
$1,40 postpaid. — A. P. P. 

ASPECTS OF SCIENCE 

By Tobias Dantzig, Prof. Math., University 
of Maryland 

S EVERAL years ago this author’s book, 
“Number, the Language of Science,” 
attained a wide distribution and the honor 
of universal praise from men of science. His 
present volume de4ils with the philosophy of 
science — causality, number, the infinite, the 
quest of the absolute, the straight and the 
flat, models, universes of discourse, and so 
on. (285 pages, Wi by 8% inches, 6 illus- 
trations. $3.15 postpaid — A. G. I, 


VALID OR FORGED? 

By Lloyd I. Jones 

As criminology becomes more and more 
/x scientific, we are learning that writing 
either by hand or by typewriter has many 
secrets which are easily unfolded to the 


Wc can supply our readers with any 
of the b<K>ks reviewed in this de- 
partment. Prices quoted include do- 
mestic postage. Foreign prices are 
neoefsarily higher due to increased 
shipping charges. 

Scientific American 

24 Wert 4(hh Street NeV York, N. Y. 


careful investigator. This book compacts a 
tremendous amount of information regard- 
ing such investigations into the space of 168 
pages. It tells how the age of inks and papers 
is determined, how specific typewriters may 
be identified by the letters they make, how 
letters written by hand are disguised, how 
erasures invisible to the eye are discovered, 
and numerous other problems which require 
modern equipment. Some of this modem 
equipment is described and illustrated. This 
book is intended as an assistant to law- 
yers, bankers, cashiers, credit men, and 
insurance officials. (SV* by IVii.) — $2.15 
postpaid.---/’. D. M. 


AMERICAN WINGS 
By Captain Burr Leyson 

F rom parachute diving to aerial photog- 
raphy, from military tactics through 
sport flying to commercial aviation, the 
present book tells the informal story of 
flying in the United States. Well authenti- 
cated in every respect, the material makes 
exciting reading for anyone who has the 
least interest in aviation. The photographs 
alone, most of them full page size, give a 
thorough grasp of many aspects of present- 
day flight. (216 pages, 6 by 8 Vi inches, 40 
illustrations.) — $2.15 postpaid. — A. P. P. 

FIGHTING FOOLS 
By James E. Edmonds 

S OME people will not like many of the 
truths presented in this volume which 
the publisher calls “an impassioned and in- 
formed plea that America may be ready and 
disciplined; that not again shall we wage 
war like ‘fighting fools.* ” In it the author 
diHCUsses in rather complete detail the mili- 
tary history of the United States from the 
beginning. At many points he notes that we 
have been entirely too swaggering and boast- 
ful. He says that we have been a truculent, 
touchy, land-grabbing people. His book is 
not, however, pacifistic in any sense of the 
word. It is, rather, a tabulation of lessons 
learned through our failures, our blunders, 
and our inadequacies in former wars. The 
serious student of such matters will have 
many pet delusions shattered through read- 
ing this volume, but the end result will be 
good if It achieves its purpose in showing 
us what to do and what not to do to main- 
tain peace in the future. (373 pages, 5Mt by 
SV 2 A '$2.65 postpaid.—/’. D. M. 


IMMORTALITY 


By ff'. G Langworthy Taylor 


A LENGTHY volume which discusses in 
a calm, quiet, well-poised, philosophic 
manner the question of survival after death 
in some of its vital, moral, and physical 
aspects. While the author is definitely com- 
mitted to a belief in survival, he also has 
some strictures to hand out to a certain 
naive type of spiritualist. He is obviously 
familiar with the present background of 
physics and the philosophy of science. Pos- 
sibly it boils down to this : most persons who 
already believe in spiritualism will like this 
book, and most others probably will not. 
(626 pages, 5V4 by 8 inches, no illustra- 


tions.) —$3.70 
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rKLLSCUPTi 


A Monthly Department for the Amateur Telescope Maker 
Conducted by ALBERT G. INGALLS 


S TEP up to the 2500«pouiid, 12" telescope 
shown in Figure 1 and wrap your digits 
Bolidly around those two axes, each 2%" in 
diameter, and get the feel of them. Try shak- 
ing them. Then run your hand over the two 
castings, each about like an elephant's leg, 
which surround them. Rtiggedness. This re- 
flector, as described at our request by one 
of the group which co-operated in the con- 
struction, "was designed and built by Frank 
J. Wanderer, for the use of the Amateur 
Astronomers* Association of Bergen 
County, New Jersey, members of the 
association assisting at various and 
sundry times, Mr. Wanderer is treas- 
urer of the association. Much of the 
work on the mirror was done by J. A. 
McCarroll, president of the same asso- 
ciation, whose interest and general 
assistance aided materially. Patterns 
were made by H. L. Barnes, vice-presi- 
dent. Other members who lent notable 
aid in the construction were John Len- 
non, S. £. Haines, R. Gilcher, O. P. 
Morrow and Marinus Rose. William 
Goehner, also a member of the associa- 
tion, machined with great precision all 
of the castings in his shop — The Jersey 
City Welding & Machine Co. 

"The mirror is a 12"' x plate 
glass porthole light. Focal length, 93". 

It was ground by machine (made by 
Wanderer and Lennon) and figured by 
hand and machine by McCarroll. 

"Lattice design of tube needs no 
comment. Tube rotates in saddle on 24 
bronze rollers attached to tube. Three 
long rods (through roller axles) are 
for adjusting the mirror axis in proper 
optical line-up. Mirror has three-point 
adjustable flotation pads. (See Hindle, 
‘ATM,* 4th ed., p. 229.) The three 
short rods with wheel handles are for 
slow motion in R. A., declination, and 
clamping in declination. Clamp in declina- 
tion is a bronze brake-band around declina- 
tion housing operated by gears. Declination 
slow motion is by gears to declination hous- 
ing. Rough adjustment in declination over- 
hauls gears. Right ascension control is de- 
signed to operate by a flexible shaft — ^not so 
good and will be changed. 

"Prism is 2%", Is secured by a 3-arm 
spider and is adjustable in all directions. 
Three finders make sky-scraping easy. 

"Mount consists of three heavy castings, 
a flange casting to take the plate saddle 
and two 6" x 20" castings for the polar and 
declination axes. The shafts arc 2%" cold- 
rolled steel, set in ball hearings at both ends 
of housings. Job is as solid as the Rock of 
Gibraltar. 

"The bearing on top of the pedestal is a 
rocking device. It allows adjustment in lati- 
tude from S?"* to 48"*. A threaded adjusting 
rod with wheel is attached to the underside 
of the polar axis and a calibrated dial shows 
the latitude. 

"CircleH are brass bands, x 1", etched 
by hand. Declination reads to 5 minutes of 
arc and right ascension to 15 seconds of 


time by means of verniers in each case. 

"The equatorial system was the brain 
teaser, with very little simple and available 
precedent to go on, but the final result has 
turned out entirely satisfactory. The R. A. 
circle is adjustable to sidereal time, as sug- 
gested by Porter in ‘ATM,* but the adapta- 
tion is only remotely related in detail. Two 
verniers are required for the R. A. circle, one 
for sidereal time and one for setting in R. A. 
Simply take R. A. out of the Epheraeris and 


Figure I : Made in Bergen County, N. J. 

set instrument at once to sidereal time, 
which can then be read directly like a clock 
any time while the instrument is in opera- 
tion. 

"Drive is by a ^ h.p., 1800 r.p.m. syn- 
chronous motor (in pedestal) with reduc- 
tion gears, including a worm to a 4" 
standard spur gear wheel at bottom of worm 
rod. The latter drives the 15" aluminum 
worm gear disk on shaft. 

"The large gear disk and the R. A. cirdis" 
are mounted on a collar or hub Ivhich can 
revolve on the polar shaft. The worm disk 
is permanently secured to this hub, and the 
R. A. circle is adjustable on this by set- 
screws. R« A. circle is set to sidereal time 
vernier and is then clamped in place. Pres- 
sure screws attached to shaft forcS g ring up 
against the hub whidi. In turn, forces the 
hub up to engage a friction clutch on shaft 
just Iwlow the end of the polar housing. 
Rough adjustment can be made at any time, 
the shaft revolving in hub through the slight 
friction of clutch. 

' "The worm ^d is a ordinary round 
drill rod with a standard thread, machined, 
and the worm gdar, on the ditminuni dkk 


was cut by the thread on a hardened rod* 
It works! 

"Pedestal is a ‘Center Street Model*— of 
unknown lineage. A lucky break at a very 
nominal expense. [Center St., New York — 
second-band machine equipment hunter*s 
seventh heaven. — Ed.] 

"The electric equipment (not fully shown) 
will include a small lamp and hood with 
switch at R. A. sidereal time vernier. An- 
other lamp will be on the declination ver- 
nier. A red pilot light (not visible in 
photo) is installed to indicate hinning 
of motor. Plug for cable is shown un- 
der gear bearings on pedestaL 
"The whole assemMy weighs 
tons and is mounted on a truck run- 
ning on a track. *Scope Is housed in 
one of the garages shown in the back- 
ground and when in use it is run out 
on track to a platform having a floor 
just under the counterweight. This is 
a 22-gage sheet metal container filled 
with concrete and steel plate punch- 
ings. 

"Since the photograph was made a 
lining has been installed inside of the 
tube at eyepiece end to cut off ex- 
traneous light, which was found to be 
very troublesome, from nearby street 
lamps. 

"Mirror was ‘axed up* by McAdam*8 
method — with some presumed improve- 
ments. We made a ‘B* disk (‘ATMA,* 
p. 272) with a 4" dia. hole with cross 
threads to line up with pin-hole from 
*A* disk. We found it impossible to 
sight through two small holes so far 
apart — 8'. 

"The job has taken exactly three 
years to complete, working at odd times 
outside of business hours. Performance 
is entirely satisfactory. Of course we 
have improvements contemplated for 
the ‘next one'." 

O N page 74 of this number Professor 
Russell describes the Struve spectro- 
graph and mentions a Schmidt camera, 
shown on that page only as a small bump 
on the big instrument. Amateur telescope 
makers will take further interest in 
Schmidt camera, especially as it is the same 
one that was made for Yerkes Obsenratory 
by C. H. Nicholson, of DuQuoin, HI., a mem- 
ber of the Amateur Telescope Makers of 
Chicago and described in this department ^ 
December, 1986. Therefore we pebseni Fig* 
ure 2, taken from The AstropHyskal Jaurna,l 
for December, 1937, because it shows m 
camera in section. Its foc4 mtto is 1, its 
mirror is 110 mm (4%") in diameter and 
the correcting plate is in aperture. The 
mechanical parts of the design are hy Dr. 
G. W. Mofl^t, now of Perkin, Elmer and 
Moffiu, optical designers and cbtisuitants, 
New York. 

M arking mhrore U the std^ject et ifhb 
iotlew^ note wl^ tfcumis dp 
siderabie .reMveb |ene hf 
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august - 1938 

land, of the Aitioiioiiiio«l 

Scctioii Ilf m Aeademir of Sdence end An 
of (the IHtuhurgh club of ame^ 

teiir teleeooife makere). If a hoepital nurse 
can accidentally five a mother back the 
wrong baby, so may mirrors be mixed up. 
He writes: 

''Sometimes an amateur sends his mirror 
away to be aluminized, and then can’t quite 
make up his mind whether the mirror he 



Courtesy Tike A»tr9phv$ieal Journal 

Figure 2: The Schmidt at Yerkes 


gets back is his own or not. The usual meth- 
od of identification is knowing your own pet 
little chips (if any), or a small sleek at say 
9 o^clock. If, however, your mirror is without 
chips and sleeks, here are a few suggestions 
that may help if you desire to identify per- 
manently the ownership or maker's name: 

“HF, hydrofluoric acid, is chiefly used for 
etching designs and markings on glass. The 
glass is. first coated with a film substance 
impervious to HF, like wax, paraffin, and 
<^0 on. The desired markings are then cut 
through the coating with a scriber or sharp 
iiu^trument, the glass is exposed to the HF 
or dipped into its solution; and, upon re- 
moving the coating, the marks are found 
etched on the glass. The vapor of HF leaves 
opaque and white tracings; the solution 
leaves transparent lines. HF is a strongly 
penetrating corrosive and care must be used 
in handling, lit is poisonous, the fumes are 
dangerous, and good ventilation during its 
use is recommended. — Ed. j 
"Silver ink, black or white glass marking 
ink, monogram inks, frosting solutions and 
glass etching materials may all be bought 
on the market. Precautions arc necessary 
to avoid acid burns or destroyed clothing. 
Good ventilation must be maintained; prop- 
f*rly inspected rubber gloves will help to pro- 
tect the skin from painful irritation caused 
by contact with some of the chemicals. The 
trouble is that, with many solutions of this 
kind, the glass must be heated to complete 
the process, and that is too much of a risk 
for the amateur before or after his mirror 
ground. With a glass tumbler or electric 
light bulb any slight stress, such as is set 
tip by such heating, will make no difference, 
and marking articles of that kind with 
('hemical preparations ia entirely another 
matter. 

'The experience of some amateurs and at 
least two large glass manufacturers may be 
of value to reader. Several methods of 
marking the back or side are given: 

( 1 ) Sharpen an old dentist's tool and use 
as a scriber or etching pencil for fine lines. 

(2) Diamond point pencils, or carbon 
ptjints used in a pin vise, may be bought on 
the maritett nnd leave a well defined mark. 

( 3 ) Vibrating electric pencils may be pur- 
<'ha8ed on the mm^ket; electric power is 
^^quired, as is careful manipulation, since 
the to«4 ie asuntly betyier than those men- 
tioned ip (l| 111^(8^. A small (Aectric bmid 


SCIENTIFIC AMERICAN 


107 



RICHEST FIELD REFLECTtNO TELESCOPES. 
Pierce made. Theoretioally and mechanically right, 
with portable mount, ready to use. 4^, $100; 6'^ $1^. 

RICHEST FIELD EYEPIECE 1.14*' efl, .92" field $6.80. 

SALES-SEHVICE SHEET. Send $1 and 25 words ad- 
vertising your mirror, mount, or anything you want to 
sell or buy. Mailed with our circulars for 1 month. 

PORTABLE MOUNT. With rigid pipe pedestal. Mov- 
ing parts of bronze. For 6" or smaller telescopes. $10. 

ACCURATE FOCUSING is easy with our spiral sleeve. 
1^" O. D. Send Pierce oculars for fitting, $1 each. 

VERY SPECIAL. All-inclusive telescope kits. Proper 
glass, clean abrasives in tin boxes, best rouge, real 
pitch, a complete EYEPIECE, an ALUMINIZED DI- 
AGONAL, complete instructions. 4" — $3.50, 6" — $5. 


Free test of your mirror. Write for catalogue of supplies. 
TWENTY YEARS OF EXPERIENCE TO HELP YOU 
John M* Pierce • 11 Harvard St. • Springfield, Vermont 


“TELESCOPES” 

and 

Supplies for the Amateur Telescope Maker 

*For a better Mirror use Pyrex* 

6" pyrex Kit, eight grades of abrasives, rouge and pitch, with complete in- 
structions, $5.50. 

Telescopes from 2" to 20" Reflectors and Refractors, mountings, clock drives, 
mirrors and lenses. 

Send six cents for our large illustrated Catalog. 

TINSLEY LABOBATORIE^ 

Makers 0 / Astronomical Telescopes and Equipment 
2035 Aahby Ave. Berkeley, California 


—telescope makers—, 

KITS-OUR SPECIALTY 

BETTER QUALITY. PRECISION WORKMANSHIP. 
LOW PRICES. MONEY-BACK GUARANTEE. 

COMPLETE 

ilvu, tamperfd pltsh. rauft. Inttruttltiii, aU. 

Kit with ^Amatavr Talasaapa Mafcist" M.25 

FREE ALUMINIZE DIAGONAL with aaeh kit 
PYREX KITS— 6"— 15.50, 8"— M-OO 

ALUMINIZING 

OPTICALLY CORRECT FINISH 

6" — $ 2.50 8" — #1.50 10"— #5.00 

Other Sire* Proportionately Priced 
MIRRORS TESTED FREE OF CHARGE 

PERISCOPES 

prism. 1" pent. prUm. 42 mm, aehr. law aa 

and I" F.L. Ramedas WssIm* stfsA SIO.OO 
I'A" dia. SPECIAL ^ 

PRKR oataloQ Teleaeopeo, Mirroaeopet, Blaorwlore, 
etc ln9trueUw%a for Tolemeopo Making, tOe. 

PRECISION OPTICAL SUPPLY CO. 
tool B. 163rd Straai Naw York City 

ALUMINIZING 

NEW SURFACE-HARDENED ALUMINUM 
COATINGS 

with greater resistance to mechanical abra- 
sion and uniformly superior in reflectivity 
at the same reasonable prices maintained 
in the past. 

Coating Pricaa: 4" — #1.75, 5" — #2.00. 6'' 

— #2.50, 7" — #3.00, 8" — #3.50, 9" — 

#4.25, 10" — #5.00, 11" — #6.50, 12" — 

#7.50, and 12^"— ^S.OO. Largar lisaa up 
to 36 inchri in diamacar on roquaat. 

Diagonal Co.ating.s for diagonals of the fol- 
lowing widths : 

li^'»-.-50c, iVi"— 60c, 1%"— 75<, 2" 
—#1.00, 2*/i"— #1.25 and 5"— #1.50 

LEROY M. E. CLAUSING 

720 Graanwood Ava. Wilmatia, 111. 




KITS OUR SPECIALTY 

4" kit $ 2.95 Pyrex .. .$ 4.25 

6" kit 3.75 Pyrex 5.50 

8" lut.. 6.75 Pyrex ... 8.50 

10" kit. 9.95 Pyrex ... 13.95 

12" kit.. 14.75 Pyrex... 24.00 

Klta contain 2 glass discs, S grades of abrasives 
(fewer do not insure an optically perfect surface) . 
rouge, pitch or beeswax, and instructions. 

Money •beck guerentee that 

THESE KITS ARE SECOND TO NONE 

REGARDLESS OF PRICE 

(seed lor free catalogue) 

M. CHALFIN, UZ5 Louletlew Ave., New Yark. N. Y. 

Qenuina POLAROID (Typa II Film) 

Thin uniqua motleni aubetUute for Nleol prlsroe is nmv 
•valUbla for all potarbwd light experimente at new 
low prleas 

POLAROID oomas eamanted betwaan thin traniparant 
plastic. It can ba cut to any size or sliapa with a erlesors 
(or knlfa). 

PRICES: Mlainuim 4 u. la. (2"x2'') • 11.00 Paatpald. 

ptowe Ui pwiportkm. *11 •Im •» th# r*W ®f a» .00 far aMh 4 BQ . In 

Siw 13 1 13 i««M« MMataUr PmUwW. No C. 0 . D. No Stempa. 

Catalog wHb full Information and aaparlmanta lOe 

HARRY ROSS 

SalantlRc and Ubaralaiy ApgWAtw 

S4 Wait Braadway Ntw^k City* N. Y, 


Ketlwetlsig Teleaeope 

6 mch kk (F.OJBt N; Y.). $0«iO 

Contelns 1-6 disc for mirror, 

6" X disc for tool, all neeassary abra- 

itVM, rouge and pltioh. Copy of Instructions 
lOe. Catalog free. 

Optkel Bevel epmaatCorp., 1 560 B'way, N.Y. 
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LOMARA 

.POCKET MICROSCOPES 

HANDY • PRECISE 

Various models 
magnify 
15x to 1410x 

$7.50 


For all types 
of research 
work, at home, 
in the labora- 
tory and afield. 

Will serve the 
engineer, medical 
man, chemist, bio- 
logist, botanist, etc. 
Scientific instru- 
ments with excellent 
optical system. 
Electric lamp attach- 
ment can be supplied. 


and up 



For deiaited informaiion address 
Dept. S.A.^8 

C.P.Goerz American Optical Co. 

317 EAST 34tll STREET NEW YORK 


KNOW THE STARS 


Slend 10c lor e eamplo copy of 

★ THE MONTHLY A 
STAR FINDER ^ 


A rompiete. up-to-date astronomical journal for the 
observer and layman. 


Subaeriptlon $1 00 a year. Address : James S. Andrews 
ROCKEFELLER CENTER OBSERVATION ROOFS 
30 Rockefeller Plexe New York, N. Y. 


New U. S. Nary Altimeters 

(Can be used as Barometers) 
TAYLOR INSTRUMENT TO., MFGR. 



Original cost $70.00 
Range 0-20,000 ft. (’om- 
pen.sated. Diameter, 3% 
In. face — Overall 4% In. 

Limited $ 5.00 

amount at each 


MANHAHAN CLEaRICAL 
BARGAIN HOUSE. INC. 
DepL 8.8., 105 Fulten St. 
New York City 


Telescope and Optical Supplies 

Achromatic objectives. 2 In., 3 In., and 4 in 
aperture. Mirrors to 12 In. diameter Barlow 
lenses for Increasing magnification of telescopes 
Flats. Prisms, Eyepieces, and Special Equipment. 
Specially designed low power eyepieces for R.F. 
telescopes. 

Send stamp for circular 

C. W. Lusk, Optical Instruments 
1238 West SStk Street, Ua Anteles. Calif. 


TELESCOPE MIRRORS 

(Midi to Ordtr) 

Also Special Low Prices On 

PARABOLIZING 

F. L. FRAZINE 

IOIB'l7tii Ays. Nortip— 8t. Fclsraburf, FIs. 


grinder, employing tools to cut or engrave, 
may be used. 

(4) Sodium silicate (Water glass) may be 
purchased at paint or feed stores. There is 
enough in a ten-cent can to mark hundreds 
of mirrors. This may be applied with a steel 
pen and will last a long time if protected. 
If the back or side of the disk is ground, 
the sodium silicate will etch into the glass 
and leave a permanent mark even after the 
sodium silicate has dried up. Also red or 
blue tallow or grease pencil marks will ad- 
here to the glass and may be preserved by 
covering with a brushing of sodium silicate. 



Figure 3: Wysor observatory 


‘‘After making many tests, the writer 
would recommend to any amateur the process 
used in (1) : just scratch — that word sounds 
bad — just etch, not too deeply, your in- 
itials, date, or any idenlificalion mark, on 
the side of your mirror before you start 
grinding; or, if the side is to be rough 
ground, mark it after grinding — the scriber 
will leave a deep enough mark for the pur- 
pose intended.*’ 

Pursuing the policy followed in “ATM” 
and “ATMA,” of naming names and giving 
addresses when publishing data like the 
above — that is, data about odd materials for 
which the isolated amateur would find dif- 
ficulty locating sources — we asked Garland 
to give us the addresses and he writes; 

“Diamond point pencils may be procured 
from the Arthur H. Thomas Co., 230 7th 
Street, Philadelphia, Pennsylvania; Car- 
borundum pencils are furnished by the L. S. 
Starrett Co., Athol, Massachusetts — the body 
of the pencil is nothing more or less than a 
small pin vise — and Carborundum points are 
made by the Carborundum Company of 
Niagara Falls, New York. Tallow pencils are 
made by the Joseph Dixon Crucible Co., 
Newark, New Jersey; the trade name of the 
pencil is Dixon’s Phano. Or one may be 
obtained from most hardware stores by ask- 
ing for a pencil to be used on glass sur- 
faces. One type of vibrating pencil is called 
*Engrav-Rite’ and is furnished by the Qual- 
ity Merchandise Co., 2306 Lincolnwupd 
Drive, Evanston, Illinois; or an electric en- 
graving ‘Handee’ tool manufactured by the 
Chicago Wheel & Mfg. Co., 1101 West Mon- 
roe Street, Department E, Chicago, Illinois, 
may be used. 

“Silver monogram ink, black monogram 
ink, glass frosting solution, and glass etch- 
ing solution are furnished by the Westing- 
house Lamp Division, Westinghouse Electric 
& Manufacturing Co., Bloomfield, New Jer- 
sey.” 

C LEAN design is a characteristic of 
equipment shown in Figures 3 and 4, 
owned by D, C. Wysor, 136 Brookside Ave- 
nue, Ridgewood, N. J. llie observatory (Fig- 
ure 3) is 15' X with T walls. Its roof 


rests on four xoller-beariiig flang^l^iirlieeU, 
and by means of a winch and CHW^ >1$ can 
easily be rolled off on a stedi it one 
side, giving an unobstructed view* The tele- 
scope (Figure 4) is a 12%*’ f/9JS with a 
tube made of Johns-Manville Transite ptpe— 
so far as is known, the first time this mate- 
rial has thus been used. It has *52'' waib 
and 14” I.D., weighs 220 pounds and is very 
rigid. The cell was made by J. J. McGuckin, 
of Ridgewood, and has three bayonet joint b. 
The pedestal is of 6” pipe bolted to a 2-ton 
concrete pier. The mirror was made by 
Wysor at the astronomical workshop of the 
Hayden Planetarium, in New York, under 
the direction of Ramiro Quesada. The mount- 
ing proper is one of McCartney’s “H.H.” 
types, made for Wysor by E. B. McCartney, 
of Hempstead, N. Y. The drive is a 12-watt 
Telechron motor, controlled by a Bodine re- 
versible motor with push-button control, 
which rotates the motor backward or for 
ward for guiding at about 80 percent of 
sidereal rate. 

T WO high school principals liave sent 
us photographs of their telescopes. Fig- 
ure 5 shows that owned by Principal J. Rus 
sell Smith, Smyer H. S., Smyer, Texas, who 
made the optics but obtained the mounting 
from H. L. Armiger of Detroit. Figure 6 
shows the telescope made by Principal Theo. 
Skonnard, Fort Ransom H. S., Fort Ransom, 
N. Dak. Both are clean, smooth pieces of 
design. 



Figure 4: The Wysor telescope 


I F you daub shirts, handkerchiefs, your 
hair, table linen and bed linen with rouge 
during your struggles with mirror making, 
you may be providing somebody with legal 
grounds for divorce for cruelty. However, 
as Everest states in a private communica- 
tion, “if a man is slobbering himself all uji 
with rouge he is probably getting sleeks 
and scratches also. Anyone who carries 
rouge from the lap to his clothes will also 
carry dust and grit from his clothes to the 
lap. If the necessary care is used during 
pitch polishing, one can even work in full 
dress without becoming untidy. In ‘ATMA’ 
I mentioned the need of becoming grit 
conscious, but probably didn’t make it 
strong enough. Almost jsargical technic is 
required, but it becomes second nature after 
some experience and is absolutely neces- 
sary with pitch,” 

F. C. Gebhardt, 140 East 29 l^treet, $xit% 
Pa., states that he has used Bentonite, often 
called “mineral soap” or “soap clay,** for 
removing old rouge spots on white 
and, while this took considerable elbow 
grease, it worked. Your scribe therefore ob' 
tained some of this peculiar day material 
and similarly fonnd it acoom|dished bnmh 
with an old smock that bore many «dper- 
imposed strata of rouge daubs datibg l^k 




toward the pre-Cambrian. Bentonite is ob- 
tainable from the Eastern Clay Products, 
Inc., Eifort, Ohio, in one-pound packages, 
for less than the price of one shirt. Mix it 
with soap granules, ten parts soap to one 
part Bentonite. The soap will generally pre- 
vent the Bentonite from settling. The 
cleansing action is one of simple adsorption, 
due probably to the high surface area of this 
colloid (particles 1 /25,0(X),0(X)'' to 1/ 50,000" 
in diameter). Laundries use a great deal of 
Bentonite, and it is also used in many di- 
verse ways in many other industries n«»t re- 
lated to cleansing. It is a clay obtained 
mainly from the Fort Benton (Upper Cre- 
taceous) shales of Wyoming, and is not a 
“chemical.” 

R FT fiends should alter d to a, in line 
. 6, column 2, page 50, last month’s 
number; also alter “eyepiece,” in analogous 
position on page 52, to “object glasses,” and 
add “corresponding to the well-illuminated 
field of view of a Galilean curiously depend- 
ing on size of objective” — so Walkden writes. 

Since last month John M. Pierce has pre- 
pared one of his Hobbygraphs on the RFT, 
containing much compact working data. 

I AST call to Stellafane convention, atop 
J Mt, Porter, near Springfield, Vt., Sat- 
urday, August 6. As this goes to press (June 
21) Russell W. Porter writes that he is 
“highly likely” to be present. 








Mark Twain discovereil 136 different kinds of weather in 
New Eaigland in 24 hours. Maybe he was stretching it a 
bit, but you’ll agree that there can be many changes in the 
weather in a very brief time. How these changes affect the 
human body is explained in “Weather and the Human 
Body” in the August HYGEIA. The article points out 
that crime-waves, suicides, and other abnormal behavior 
have a direct relation to the weather and that Uncle Joe’s 
arthritis may not be such a bad weather prophet as you 
may he inclined to think. 

THE PLArS THE THING 

We all know the value of recreation but sometimes we 
fail to choose a form of ploy which lets us leave our wor- 
ries behind, Dudley B. Reed continues his series on 
“exercise” hy writing about choosing your recreation. 
He evaluates different types of play such as golf, danc- 
ing, moving pictures, playing cards, Sunday driving, in 
an effort to show what you can expect from each in the 
way of relaxation and enjoyment. This article helps to 
justify taking an afternoon off now and then to play golf 
or to go fishing provided the morning hours have been 
intensely productive. Read it and pass it along to the boss. 

HOW TO REASON WITH CHILDREN 

Managing children in the hot siunmer time takra on the 
proportiont of a Herculean task unleHH a definite philoao* 
phy has been adopted by the adults in the home. In the 
August HYGEIA yon will find a mother’s solution to the 
problem which may help you over quite a few behavior 
bumps in the vacation road. 

Special price, six months for $1.00, 


AImo In the 
AuguMt iHsue* 

Four piehir* pag«s 
on Infontil* Paralysis, 
Car* of Baby's Skin, 
A Backyard Swimming 
Pool, Epilopsy, Tho 
Vorsotiio Tomato, Of 
Mosguitoos and Mon, 
Play Yards for Chil- 
dron, How Rostrietod 
Is tho Lifo of a Pationt 
with Hoart Disoaso. 






f iUme d: ^Principal 5lu>pnard 


AMERICAN MEDICAL ASSOCIATION 

S35 North Dearborn Street 

imi^ 



Chicago, Illinois. lio 

Enclosed is $1.00 for introductory subscription to Hygeia. 

I am a new subscriber. 
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Here is the book to read on your vaca- 
tion. Written by an eminent inventor 
with the authentic facts of science to 
substantiate a realistic flight in escap- 
ing the Earth’s gravity. Endorsed by 
leading scientists. 

SCIBNTinC PUBLISHING CO. 

44 Park Pl«c« Princeton, N. J. 


Independent end Unbiated 

INSURANCE SURVEYS 
AND ANALYSES 

Unafflliated and confidential 
audits of entire set-ups, a.s- 
suring coverage needed at 
lowest cost, by a business and 
engineering synopsis. 

L. S. Treadwell a Co., inc. 

INSURANCE ENGINEERS 
lie JOHN eTfllKT NRW YORK 


Take this short-cut 
to Success— famous 
scientist tells secret of 




FREE ! 


riNO OUT ABOUT I 

Maktef the Most ef 
What YOU Now Havo 

Makinf Your Faults 
Your Friends I 

Factors that Maks 
You er Broak Youl 

Cbaokln||Jli p^On Your 

How to**‘FI«d*' 
Yoursolf 

Your Oroems end 
Whit They Novoal 
About You 

Hew ie Inoreaeo Your 
Zost for Lift 


ResBr<U«u of your sgtt— whether 
you re young or oliV— tend now 
for free Informsilon telling full 
ferts about Getting More Out 
of Life, In thli smaslng book, 
written in plain, alinple words, 
a world-famous payehologiat 
shows how you can get ahead 
faster by using your lildden 
power and ability! 

No bunk—no theory, but 
straight praeticsl stuff that 
aurta helping you right away. 

Mali coupon NOW for FRKK 
g.psgs Booklet Better yet. 
order this splendid helpful 
l>ook without risking one pen- 
ny, Besd U for 30 days-Hhen 
If not completely satisfied, re- 
turn it for full refund of pur- 
chase price I You hare nothing 
to ioee— everything to gain. 
CMCRRON BOOKS. INC., 
Dept. 037-A. 251 West mb 
8t., New YsA. N. Y. 


mmmmmmm flND NO MONIY mmmmmmm 

1 CMCROON BOOKS. Ine., Debt. a37-A I 

I 251 West mh St., New Yerk, N. Y. J 

i BUAIIANTtK— If not satUtled, I may return book with- g 
I in 30 days fur full refund of purchase price. | 

I □ Mend me Dr. Joseph Jastrow's "Getting More Out of I 
I Life'" I will pay postman only $1 9B plus few cents I 
I postage g 


b □ 1 enclose only tl.OK, Send book postage free. J 
I □ Send Free Literature deacclblng the book. | ' 




Camera Catalogue, 36 pages, 7 by 10 
inches in size, is designed to be of in- 
terest not only to dyed-in-tKe-wool camera 
fans but also to serve as a helpful guide to 
newcomers in the hobby. Besides a listing 
of a wide selection of cameras and photo- 
graphic supplies, there are included charts 
giving lens speeds as well as correct films 
and lighting for use under varying condi- 
tions. Wholesale Radio Service Company, 
100 Sixth Avenue, New York City, — Gratis, 





, eiei ' 

Coiin^y, 090! S$mm 
ielphia, Ptnn$ytpmia*’^tdtUl 


A New Finishing System for Aiichit£< 
ruRAL Iron aHO Stbsl FiiODUdts de 
scribes Bonderiadng, a rapIdUt api^ed^diidei 
coating which promdtes paint a^iesiiim and 
affords protection frofn ntsL It is gjiplleabli 
to a wide range of srdiiUecturri uiuts, Iron 
screen frames to air-condittoning equipment 
from home medicine cabinets to steel win 
dow hardware. Parker Rust-Proof Company 
Luke and Rice Streets, Detroit, Michigan 
-—•Gratis, 


Eye Protection Guide is an illustrated cir- 
cular showing those industrial jobs that 
endanger the eyes and telling what type of 
goggles will giYo the surest protection under 
working conditions. The chart covers all 
principal industries. Ameticaii Optical Com- 
pany, Southbridge, MassachuseU9. — Free to 
industrial concerns upon request. 


Elevator Rope is a 32-page catalogue 
which gives details of rope construction 
and recommendations as to those ropes best 
suited for different types of elevators. Also 
included are detailed instructions regarding 
the proper methods of handling and install- 
ing wire ropes. A comprehensive section 
deals with factors affecting to a greater or 
lesser degree the life of elevator ropes— 
lubrication, improper counterweights, and 
80 on. Broderick St Bascom Rope Company, 
68-70-72 Washington Street, New York City, 
— Gratis, 


Homes for Birds describes in detail the 
construction of various types of bird 
homes for attracting wild life for economic 
as well as for esthetic reasons. Illustrated 
with a number of constructional drawings. 
Farmers* Bulletin No. 1456 of the U. S. 
Department of Agriculture. Superintendent 
of Documents, Washington, D, C, — 5 cents 
(coin). 


Use of Concrete on the Farm give 
formulas for mixing concrete for fani 
structures, which vary according to the im 
to which the concrete is to be put. Factor 
other than composition, which are requisit 
for strength, watertightness, economy, ligli 
weight, and resistance to wear, are also di' 
cussed. These factors include consistence 
methods of mixing, manner of depositini 
and the care of newly placed concreti 
Farmers* Bulletin No. 1772. Office of li 
formation. United States Department i 
Agriculture, Washington, D. C. — Gratis. 


How TO Expose Kodachkome is a hand 
vest-pocket size guide for use in both sti 
and motion-picture photography. It givi 
complete details for achieving the best po 
sible results with this color fllm and includ( 
a convenient “conversion dial.** At your ph 
tographic dealer or direct from Eastmi 
Kodak Company, Rochester, New York.- 
50 cents. 


Ultra-Violet Fluorejh:ence is a singl 
sheet bulletin which describes an i 
expensive outfit for producing ultra-viol 
light for use in experimental work. It al 
tells how this light may be applied in tl 
study of many materials. Prices of the eqni 
ment arc quoted. Harry Ross,. 62 Wi 
Broadway, New York City. — 10 cents. 


Farm Fence Handbook, by Henry Gicse, 
is a 64-page illustrated catalogue show- 
ing in the introduction various types of 
fences, from crude piles of boulders to 
woven wire. It then deals with the modem 
fabrication of wire for fencing and its ap- 
plication to various types of usage. For 
distribution to studenu and farm organiz- 
ations only. Hilt and Knowlton, 1454 
Builders Exchange Building, Cleveland, 
Ohio. — Gratis. 


Disposal of Rehnery Wastes presei^s in 
convenient form information designed to 
promote the adoption of approved prin- 
ciples and practices for disposing of poison- 
ous and malodorous wastes from oil refin- 
eries. It is written especially for refinery 
executives and engineers. American Petro- 
leum Institute, 50 West 50th Street, New 
York City. — 50 cents. 


Micromax Frequency Recorders and 
Indicators is a 20-page booklet which 
shows the increasing importance of fre- 
quency measurement to public utilities and 
industrial plants, largely hTou^t about by 
the increasing me ^ synchronous cloclim 


Systematic Location of Diesel Enci 
Troubles, by Victor W. Pag6, is a lar 
folded chart (38 by 25 inches), printed 
two colors, showing the construction of 
typical engine and its fuel system. It oi 
lines all troubles causing lest power, m 
firing, hard starting, and so on. The Norm 
W. Henley Publishing Company^ 2 W 
45 Street, New York City.— SO cents, 


Safe Use and Storage of Gasoline a 
Kerosene on the Farm, Farmers^ B 
ledn No. 1678, points out the most eomm 
hazards and the precautions iriilcb skei 
be observed. It ako gives Monttatiim 
extinguishing gaisoliiie and kerosene fit 
Superintendent of Documents, Washingt 
D, C. — 5 cents (coin,) 


The Case for Freedom from l%pai 
Control op Waoes and If 

statement of a conviction rising fifont 
will to perpetuate individiud and kadtiab 
ireedom. ^ntinuatlep oi freadSM 
desirable; from it has apFitiig iw flat 
eoonomie and social 
and 4Uie4 
la $aUe Stfopi ' 
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Patent, Trade Mark, and Related Legal Proceedings That 
May Have a Direct Effect on Your Business 

By ORSON D. MUNN, LiU.B., U-B., Sc.D. 

New York Ber 
Editor, Scitntific American 


Gin and Milk 

T he Court of Customs and Patent Ap- 
peals has held that gin and milk are not 
goods of the same descriptive properties and 
we are pleased that we are confirmed in our 
opinion that we should not feed gin to our 
baby. 

A distiller of gin sought to register the 
trade mark “GOLD CROSS’* as applied to 
bis merchandise. A milk products manufac- 
turer who owned the same trade mark as 
applied to canned milk and cream opposed 
the registration on the grounds that his busi- 
ness would he damaged. In support of his 
contention the milk products manufacturer 
stated that customers who were prohibition- 
ists would be antagonized by the fact that 
the same trade mark was applied to gin. It 
was also argued that the drinkers of gin 
would purchase “GOLD CROSS’* gin, be- 
lieving that it was a product of the milk 
products manufacturer. The Court rejected 
this contention, pointing out that milk and 
gin were not goods of the same descriptive 
properties and that the injuries claimed by 
the milk products manufacturer were too 
indefinite and remote to justify refusing to 
register the trade mark for gin. 


Double-Edged 

E have discussed from time to time on 
this page the so-called “Fair Trade 
Laws” which permit a manufacturer to fix 
by contract the re-sale prices of merchandise 
bearing the manufacturer's trade mark, 
brand, or label. Under most of the fair-trade 
laws, knowingly selling merchandise at 
prices lower than those fixed by contract 
constitutes unfair competition. 

It appears from a recent decision in New 
York that the fair-trade laws arc a double- 
rdged sword and that the manufacturer 
cannot claim exemption from the provisions 
of a contract fixing the re-sale prices at 
which his customers may sell his merchan- 
dise. In the case in question a prominent 
razor manufacturer sold razor blades to both 
the retail and wholesale trade. The manu- 
facturer charged the same price to both 
wholesalers and retailers, less discounts of 
13 percent and 2 percent. However, retailers 
were allowed an additional discount of 8 
percent for so-called “retail sales displays 
and promotion ,** whereas the wholesalers 
were only granted a discount of 3 percent 
for sp-called “wholesale sales promotion.” 

One of the wholesalers who sold the razor 
>nanuiaotiirer*a products sold the products 
at a price lower than that specified by the 
manufacturer md the ttumufacturer brought 
anil to enjoin the wholeaaler from adver* 
Jar iaie or edUng the prod- 


ucts at prices lower than the specified prices. 
The wholesaler raised the defense that the 
manufacturer was not entitled to the pro- 
tection of the so-called “Fair Trade Law” 
for the reason that the manufacturer was 
selling merchandise to retail dealers at lower 
prices than to wholesale dealers and there- 
fore the manufacturer was guilty of the very 
act of which it complained. The manufac- 
turer took the position that the Fair Trade 
Act was not intended to apply to manufac- 
turers and that accordingly the price at 
which it sold its merchandise to retail deal- 
ers was immaterial. The Court rejected the 
contention of the manufacturer and held 
that by reason of the manufacturer’s acts in 
selling to retailers at prices lower than those 
at which the wholesalers were required to 
sell to the retail trade the manufacturer was 
not entitled to any relief. In this connection 
the Court stated: 

“The Court is unable to agree with the 
position taken by the plaintiff. The benefits 
which it was designed to create by the en- 
actment of the Fair Trade Act would be 
practically nullified by permitting a prac- 
tice under which the plaintiff could com- 
pete with the defendants and undersell them 
while requiring them to maintain a stipu- 
lated wholesale re-sale price fixed by the 
plaintiff. The mere fact that the plaintiff 
refers to itself as a manufacturer does not 
warrant it in going into unfair competition 
with the defendants.” 


Madonna 

T he Court of Customs and Patent Ap- 
peals has refused to register the trade 
mark “Madonna” as applied to wine, on 
the grounds that it is scandalous. 

A wine producer adopted and used the 
name “Madonna” as a trade mark for wine 
and sought to register the trade mark in the 
United States Patent Office. Registration of 
the mark was refused by the Patent Office 
tribunals on the grounds that it was scan- 
dalous and an appeal was taken to the Court 
of Customs and Patent Appeals. The Court 
sustained the Patent Office tribunals, point- 
ing out that the name Madonna was gen- 
erally understood among English-speaking 
peoples to refer to the Virgin Mary or to a 
representation of the Virgin Mary. The 
Court then pointed out that “the Virgin 
Mazy stands as the highest example of the 
parity of womanhood, and the entire Chris- 
tian world pays homage to her as such. Her 
representation in great paintings and sculp- 
ture arouses the religious sentiments of all 
Cliristlans.” 

Ttie abuses and excesses associated with 
olooholie beverages was considered by the 
Goint and it o<^uded that many people 


would be shocked to see the name “Madon- 
na” displayed, among other places, in bar- 
rooms. The reasoning of the Court is suc- 
cinctly set forth in the following quotation 
from the opinion: 

“In our opinion, to commercialize the 
name of, or a representation of, the Virgin 
Mary as a trade mark is of very doubtful 
propriety, and we feel certain that its use 
upon wine for beverage purposes would be 
shocking to the sense of propriety of nearly 
all who do hot use wine as a beverage, and 
also to many who do so use it; therefore, 
we think such use of the word ’Madonna* 
would be scandalous and its registration 
prohibited under said trade-mark act.” 

It is interesting to note that there waS a 
sharp dissenting opinion by two of the Jus- 
tices of the Court, in which it was pointed 
out that wine was an ancient and honorable 
beverage. The dissenting opinion stated in 
part: “Ordinary wine is used as a common 
and usual beverage by multitudes of our 
people instead of water. The Savior changed 
water into wine at the behest of His Virgin 
Mother at the wedding feast; it was used 
at the Last Supper, and, as a matter of 
common knowledge, it is a part of the very 
core of the most sacred religious rites of 
many of both Christian and other faiths.” 


Amplification 

r l a case of outstanding importance the 
United States Supreme Court has held 
that a patentee may grant a license to man- 
ufacture and sell a patented article for re- 
stricted purposes and in a restricted field, 
and that if a person purchases the patented 
article from the licensee with knowledge of 
the restrictions for use outside of the re- 
stricted field he is guilty of patent infringe- 
ment. 

In the case under consideration the plain- 
tiff granted a license to a manufacturer un- 
der certain patents for amplifiers, to man- 
ufacture and sell the amplifiers for private 
use only as distinguished from commercial 
use. The licensee, in violation of the license 
restriction, sold amplifiers to the defendant 
who was engaged in the business of leasing 
talking picture equipment to theatres. At 
the time that the defendant purchased the 
amplifiers he had knowledge of the license 
restriction but he nevertheless leased the 
apparatus for commercial use. 

The questions presented to the Court in 
this case were not free from difficulty in 
that it has long been held that where an 
article has been sold in the ordinary chan- 
nels of trade It is free from any restrictions 
that may have originally been placed upon 
the article by a patentee. In the present 
case the Court pointed out that the licensee 
had no right to sell the amplifier for com- 
mercial use and that the purchaser knew of 
this at the time that he purchased the ap- 
paratus. It was held that under those cir- 
cumstances the purchaser of the amplifiers 
who later leased them for commercial use 
in violation of the license restriction was 
guilty of patent infringement 
As stated above the case presents ques- 
tions that are not free from difficulty and 
one of the justices dissented from the ma- 
jority opinion. Also it is significant that the 
Supreme Court has grants a rehearing in 
the present case and it will be interesting to 
note what disfiosition the Court will make 
in this rehearing. 
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50 Years Ago in 



(Condensed From IssMies of September^ 1888) 


YELLOW JACK— “During the month of Augutit much alarm has 
existed in Florida, on account of the appearance there of yellow 
fever. . . . Every means was adopted to check the speed of the fever. 
Resin and tar hres were built and maintained, in the hopes that the 
bituminous fumes would kill the bacterial germs. Acting on the 
theory that concussion of the air would effect the same result, can- 
nonading was extensively practiced.” 

GRAVITY RAlLROAD'-‘in a new system of operating passenger 
railroads in towns and cities , . . the locomotive is dispensed with. 
Hence the railway structure may be very light and simple, offering 
but little obstruction to the streets. At the stations, it will be ob- 
served, there are two undulations in each track, a car approaching 
the station being carried up and over the slighter elevation of the 
first undulation, where it 
stops to discharge and re- 
ceive passengers, after 
which it is carried up over 
the higher undulation be- 
yond, and allowed to pro- 
ceed on its way to the next 
station under the action of 
gravity alone, whereby a 
high velocity is imparted to 
the car. Attached under 
each car is a cable grip- 
ping mechanism designed 
to work automatically: as 
the car arrives at the end 
of each long incline, and 
without at all checking its 
speed, its gripping mech- 
anism comes in contact with the moving cable, driven at the station, 
by which the car is kept continuously on its journey till the desired 
stopping place is reached, which is on a slight incline, when the 
cable is released. As the car stands on an incline, it starts of itself 
by the action of a lever.” 

TELEPHONE — “We can all remember when the telephone appeared 
and startled us. It was so novel that it was hard to understand how 
it could be made of practical value, especially as, at that time, with 
the apparatus at hand, it did not work so smoothly and reliably as 
now. Practical, pushing men got hold of it, and now we wonder 
how we could get along without it.” 


ing of the exposures, . . . The fact ilial one has a large roll of sensi- 
tive material to draw from in making the pictures inspires confidence 
and freedom, since the exposures may be made rapidly, without pre- 
vious preparation. . . , The ‘Kodak,’ for such is the name given to 
it by the manufacturers, is essentially a portable camera, intended 
mainly for making instantaneous exposures, but may be used for 
time work also when a secure place can be found to rest it upon. Its 
simplicity and lightness are its chief features.” 

NAVAL SPEED — “The fastest armed cruiser in the world is said 
to be the German vessel Greif, which has a displacement of 2000 
tons, and is fitted with engines of 5400 indicated horse power. On 
the voyage from Ki(d to Wilhelmshafen a speed of 23 knots, or almost 
27 miles an hour, was obtained. What is the reason our Navy Depart- 
ment does not hurld some fast vessels like 
this? Every one of the new ships so far 
ordered is to be a slow tub compared with 
the Greif. Why di>e8 not the Secretary of 
the Navy use his influence to have some fast 
vessels constructed?” 

PHOTOGRAPHY — “We have received from 
Mr. W. H. Mowrey, photographer, Milford, 
Mass., a couple of instantaneous photos of 
railway trains stated to be moving at the 
velocity of 40 miles an hour. The details are 
excellent and the pictures very pleasing.” 

TRANS-SlBERlA — “According to EVtgi- 
fleering, the Russian government would ap- 
pear to have decided to push on the Siberian 
railway with energy. . . . The object the 
Russian government aims at in connection with the Siberian railway 
is not so much to provide the country with a good solid line as to 
link the Pacific coast with’ Russia proper, as rapidly as possible, with 
anything better than the present means of communication.** 

DEFENSE — “General Brialinont, Inspector-General of Belgian Forti- 
fications, says the defenses of the Meuse arc the material guarantee 
of Belgian neutrality and autonomy, and constitute a line of defense 
for France. The valley of the Meuse is continued in France by the 
valley of the Oise, which is not sufficiently defended. The 21 forts 
which arc capable of offering effectual resistance are a barrier clos- 
ing at the same time the gates of Belgium and those of France.” 



RAILROAD FI1EL — “The Philadelphia Record says that the prob- 
lem of obtaining a cheaper fuel than coal for locomotives, which 
has long bothered railroad men, seems likely to be solved soon by 
experiments now being made with gas.” 

OIL — “About 400 barrels of crude petroleum are being turned out 
daily by the 22 wells of the Pacific Coast Oil Company in the Pico 
district, near Ncwhall, California. The wells of the company are now 
sunk to a depth of (rom 1600 to 1800 feet. The oil is of the best qual- 
ity obtained on the coast, and the demand for it is very great. Some 
of the new manufactories at San Francisco burn oil instead of coal.” 

KODAK — “One of the latest ideas based upon the dry negative 
process is the production of an extremely simple apparatus, so ar- 
ranged that it cannot get out of order and adapted for use by the 
veriest ‘greenhorn.’ . . . When a hundred exposures have been made, 
all the individual has to do is to send the apparatus to the manu- 
facturers, who do all the work of finishing up the pictures. Thus no 
manipulation whatever is required by the purchas^, save the mak* 


GLASS CLOTH — “Mr, Duhus Bonnet, of Lille, France, has invented 
a process of spinning and weaving glass into cloth. The warp is com- 
posed of silk, forming the body and groundwork, on which the pat- 
tern in glass appeass, as effected by the weft. The requisite flexi- 
bility of glass thread for manufacturing purposes is to be ascribed 
to its extreme fineness, as not less than from 50 to 60 of tb^ original 
strands are required Jo form one thread of the weft.” 


AND NOW FOR THE FUTURE 

((Archeology’s recent contributions to Hosner*s story of 
ancient Troy, by Jotham Johnson, PhJD* 

(ItT^lectrical brain waves may reveal answers to many of 
the secrets of life, by Barclay Moon Newnum. 

((Science on the King Ranch; Nature*# obstacles to sue* 
cestfttl ranching overcome by mechanical eqnlpiiiienl. 

CMeguardliig tim salmoh fisheries of 4ie Colnmfila/ j 
River system, by R. G. Slcertett 

- ' I 
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Personalities 

in 

Industry 



CHARLES R. HOOK 


T hirty-five years ago Charles K. 

Hook, who at 22 was night superin- 
tendent of The American Rolling Mill 
Company's original plant at Middle- 
town, Ohio, went to the employees of 
the small, young concern and said: 

‘There are many problems in the 
managing of this business that you do 
not understand, and there are many of 
your problems that we of management 
do not understand. Why can’t we get 
together once in a wliile, so you can tell 
us about your problems and we can ex- 
plain ours to you? In that way we could 
learn a lot from each other and that 
would help us all to keep our j<»bs and 
improve our condition.” 

The men, who had been accustomed 
to the “hire and fire” attitude which was 
general in industry at that time, were 
skeptical at first. Rut at Mr. Hook’s con- 
tinued urging and repeated demonstra- 
tions of good faith, they agreed to a 
relationship in which the goal was “ 1 , 0 - 
operation” instead of “coerchm,” 

That was the beginning of a series of 
developments in “human engineering,” 
inaugurated by Charley Hook, that 
brought about the remarkable spirit of 
mutual interest between management 
and men for which Armcii is known 
throughout American industry today. A 
test of the employees’ attitude was made 
recently at the company’s Butler, Penn- 
sylvania, plant, juat 30 miles from Pitts- 
burgh. In a consent election requested 
by the Steel Workers Organization Com- 
mittee of C. 1. O., and conducted by the 
National Labor Relations Board, em- 
ployees voted 1242 to 402 to reject the 
outside group as a bargaining agency in 
their dealings with the management. 

Mr. Hook, who has been president of 
Armco since 1930, has been successful 
with workmen because he has the work- 
man’s viewpoint, developed when he was 
a workman himself in the old Morewood 
Works of the American Tin Plate Com- 
pany at Gas City, Indiana. 

The son of a Cincinnati carriage man- 
ufacturer who Tost everything” in a fi- 
nancial panic in the late ’nineties, Mr. 
Hook, upon graduatipn from high school. 


went to work as an «>flice boy for a tin 
plate concern at two dollars a week. 

When the “Trust” bought out the 
company, he was transferred to New 
York, and placed in the accounting de- 
partment. But he realized that if he was 
ever to get anywhere in the steel busi- 
ness he would have to know something 
about the practical side of making and 
rolling steel. So he asked his superiors 
for a job in one of the mills. The change 
was a demotion, but he gladly accepted 
and l)eft)re going with The American 
Rolling Mill Company had worked up 
to the position of roll turner. 

When Mr. Hook joined Armco as 
night superintendent in 1902, he was 
young-looking and slight of stature. 
When he went into the plant for the first 
time the workmen wanted t<» know, 
“who’s the kid?” But they soon found 
out that he had a man’s head on a hoy’s 
shoulders. 

Today Mr. Hook is one of the leading 
men of American industry — an accepted 
authority on matters pertaining to per- 
sonnet He has seen his company grow 


from small-scale operation, with 325 em- 
ployees and a monthly payroll of $25,- 
000, to a major steel company, with 
16,000 employees and a yearly payroll 
of $33,000,000 in 1937. 

Asked what his hobby was, he 

rejilied, “employee relations,” and that 
pretty well covers it. As vice chairman 
of the Committee for Economic Recov- 
ery he made a long and careful study of 
housing and housing needs in the United 
States. He is a member of the Business 
Advisory Ct»mmittee, appointed by Sec- 
retary of Commerce Roper, and chair- 
man of the Committee on Personnel of 
the Seventh International Management 
Congress in Washingt<»n this fall. Last 
January he was elected president of the 
National Association of Manufacturers, 
and since that time Middletown, New 
York, and Washington have formed 
three points of a triangle which he cov- 
era with almost weekly regularity. He 
carries a young office around with him 
when he goes, and has the amazing abil- 
ity to think of, and do, many things well 
at the same time. 
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Bringing the Sun Indoors 


A t the Hayden Planetarium in New York a huge 26-foot 
L image of the sun is being projected on the interior of the 
dome every day that the sun shines. This is accomplished by 
means of a first system of moving and fixed flat mirrors for 
bringing the sun’s image indoors and a second system of nur- 
rtirs and lenses for enlarging and projecting it. 

The actual sun is shown at the top of the drawing. Its rays 
are caught by an eight-inch flat mirror mounted on an axis 
parallel with the earth’s axis. A clock-like mechanism sWly 
Turns this mirror as the earth’s turning “moves’’ the sun. This 
image, after passing through an opening in the building, is 
kept constantly spotted on a sectind flat mirror which is per- 
manently fixed in position. It in turn passes the image down- 
ward to the third element ot the long optical train, a flat mirror 


fixed at u 45-degtee angle which turns it horizontally. 1 he 
sun’s image is now where it can be used but as yet it is neither 
magnified nor projected. Magnification is done in an ordinary 
eight-ine.h reflecting telescope, just as it would be if that tele- 
scope were directed at the sun out of doors; and since it is 
possible with any telescope to view the image not alone by 
looking into the eyepiece but also by projecting it on a screen 
at some distance from the eyepiece, the same is done at the 
planetarium. Here the distance is long, hence the image is 
very large — larger, in fact, than any solar image previously 
projected by similar methods. All this apparatus-j-the 
coelostat, fixed flats, and telescope— is entirely separate from 
the regular planetarium apparatus and could be similarly use 
with any ordinary house or building. 
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One of 

Detttvche Lufthan8a*8 
Oie^el-engined 
mail planes lor the 
North Atlantic 
service. Four 600- 
horsepower 
•‘Jumo” Diesels 
give it a speed of 
186 miles per hour 



Diesels 

IN THE Air 

Prove Their Value . . . For Military and Ouniner- 
eial Operations ... In Active Use . . . Nearest 
Approach t<» Snu»oth Turhine-Like I’owcr Flow 

By PAUL H. WILKINSON 

Author oI *‘Die»el Aircraft Engines" 


D rawn up on the flying held, a 
squadron of Diesel-engined fighler- 
honilHtrs stood ready to take off for 
maneuvers. As the engines were started 
up, the roar from 54 Diesels filled the 
air — high pitched and like a thousand 
lacing cars in its intensity. At last, the 
order was given and flight after flight 
taxied to the starting line, throttles were 
opened wide and in a little over u min- 
ute, the squadron was in the air. As the 
planes climbed, tlieir ranks closed in and 
the 27 fighting craft look up their battle 
formation. Once altitude was gained, 
they headed for their objective, soon to 
he joined by other squadrons of twin- 
engined bombers, Diesel-engined like 
themselves. With flghters above and on 
their flanks, and dive-bombers below, 
the air fleet rushed onward in impressive 
array. Fantastic? Not in the least. The 
year was 1937, and the planes were part 
of the regular equipment of the up-to- 
date German Air Corps, on their way to 
an air review at Niirnberg. But Diesel- 


engined planesy They were Junkers Ju 
86 K fighter-bombers powered with 
Junkers “Jumo” 205 Diesels. 

Following the lead of Germany, devel- 
opment of the airplane Diesel in other 
countries is now proceeding apace. In 
the United States, Pratt & Whitney and 
Wright, onr two largest engine airplane 
builders, are understood to be busy on 
a confidential project for the Army and 
the Navy and, as their gasoline engines 
have now reached the 1500-horsepower 
stage, it is probable that a 2000*hor8e- 
power Diesel is their aim. Guiherson is 
working on experimental engines in 
the 300- to 500-horsepower class for the 
government, while some testing has 
been done with the 1200-horsepower 
Deschamps engine and there is the possi- 
bility that it may make its flight tests 
soon. Thus the United States, when the 
airplane Diesel “breaks” in this country, 
may be well to the fore with high- 
powered engines for military and com- 
mercial use. 


In England, Imperial Airways and the 
Air Ministry are beginning to agitate 
for Diesels, and this type of power plant 
was made an issue in the recent debates. 
This should result in activity by Bristol 
and Napier, who already have had con- 
siderable experience in this field. On the 
Continent, the French government is 
sponsoring the 700-horsepower Clerget 
and the fiOO-horsepower Coatalen en- 
gines and, once they have proved them- 
selves in the air, larger engines will be 
built. In Italy, Fiat and Piaggio are said 
to be much interested in the problem, 
while Japan has purchased a number of 
600-horsepower Junkers Diesels with a 
view to manufacturing them in the 
Orient. Nor has Soviet Russia been idle, 
for already they have 700-horsepower 
Diesels in their helium-filled airships, 
which should result in adoption for 
heavier-than-air craft in due course, 

D IESEL-ENGINED planes no longer 
are a novelty in Europe. A year 
ago, nearly 60,000 miles a week were 
being flown in regular airline service 
by these planes ; since then, this mileage 
has increased enormously. Compare this 
with the total of 1634 miles flown in 
1931, llie first year of Diesel airplane 
operation! The most popular European 
plane in use is the Junkers Ju 86, 
the commercial version of the fighter- 
bomber, This is a twin-engined, ten- 
passenger airliner similar to the twin- 
engined Lockheed in the United States. 
Powered with two 600-horsepower Junk- 
ers “Jumo” 205-C Diesels, it has a top 
speed of nearly 200 miles per hour and 
cruises at about 175 miles per hour. The 
Ju 86 was the first plane to be specifically 
designed for Diesel operation, and is ex- 
tensively used on the Deutsche Lufthansa 
airlines in Germany, and on connecting 
lines to the cities of Holland, Switzer- 
land, Poland, and Denmark. Swissair 
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SwisBair URes Diesel enginea on ita Zurich- Vienna route 


uses this type <»f plane between Zurich 
and Vienna, and reports: “For your in- 
formation we would like to state that for 
the second year we are flying a regular 
transport line with that type of machine. 
Last year it was the night mail from 
Basle to Frankfort, and this summer 
season the Junkers Ju 86 is in regular 
operation over the 370-niile direct route 
from Zurich to Vienna and back to 
Switzerland. The ship flies regularly 
744 miles a day on that schedule. The 
policy of the company is to gain experi- 
ence with Diesel engines as this type 
of powerplanl is already a serious com- 
petitor for the ordinary gasoline engine.” 

1 AST year a Ju 86 airliner, christened 
J the Latvrencr Hargrave after the 
famous Australian aviation pioneer, was 
flown from Germany to Australia by 
way of Rome, Tripoli, Cairo, Bagdad, 
Karachi, Calcutta, and Singapore. At 
the airports en route, it attracted the 
greatest interest, as it was the first time 
that a Diesel-engined plane had been 
seen in operation. At R(»me, Sign«>r En- 
rico Venturini, director of the famous 
Ala Littoria airline, exclaimed: “If 
heavy-oil engines were adopted on the 
Italian airlines today, instead of gaso- 
line engines, on the mileage at present 
flown a saving of 10 million lira (about 
1525,000) could be realized.” On an- 
other occasion, at the opening of the new 
airp(»rt at Stavangar on tlie west coast 
of N<»rway by His Majesty King Haakon 
VII, the Junkers company was invited 
to send over one of their Diesel-engined 
airliners. This they did, and the Ju 86 
covered the 590 miles from the factory 
at a speed of 197 miles per hour. A care- 
ful check of the fuel consumed en route 
was made, and $14.80 was the cost! 
Worked out on a basis of a full comple- 
ment of ten passengers in the plane, the 
fuel cost was $1.48 per passenger, or 
one fifth of a cent per passenger milel 
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While the Diesel-engined Ju 86 is usu- 
ally considered a passenger-carrying 
craft, it has also established an enviable 
reputation for itself in the field of pri- 
vate ^iwnership. Alwut a year ago, the 
Kismet^ a privately owned plane equiva- 
lent to what we would <jall an “execu- 
tive” plane in this country, achieved out- 
standing success in open competition in 
Egypt. It t<M)k first place in the inter- 
national Oases Circuit Competition, or- 
ganized as an annual sporting event by 
the Egyptian Aero Club of Cairo. The 
competition, which was a handicap af- 
fair, attracted a field of 41 entries from 
11 different countries. Points were 
awarded for maximum speed and cruis- 
ing speed, and low fuel consumption per 
yjassenger mile. The Kismet covered the 
circuit of 1300 miles, amid constantly 
changing climatic ccmditions and geo- 
graphic difficulties, at an average speed 
of 180 miles per hour. Due to the fact 
that it had the lowest fuel consumption 
of any plane entered, it was not difficult 
for it to outclass its competitors. 

After winning the Oases competition, 
Capt. v<»n Sternburg decided to cxmtinue 
on to Afghanistan, along a route which 
some <lay may be used to connect Ger- 
many with the Far East. Flying by way 
of Bagdad and Teheran, he soon ar- 
rived at Kabul. There, a nif>st disconcert- 
ing discovery awaited him — there was no 
Diesel fuel available for his plane. This 
did not discourage him, however, for did 
he not have a Diesel-engined plane with 
engines reputed to run on almost any- 
thing? Plenty of kerosene was to be had, 
so he tried it out and found that his en- 
gines ran satisfactorily. This solved his 
problem, so without further ado he 
tanked up the Kismet with kerosene and 
completed the next stage of bis flight, 
950 miles to Jask on the Persian Gulf, 
without the slightest difficulty. 

Not only is the Diesel suitable f<»r pas- 
senger work and for the pi^ivate owner, 


but it is adaptable to airmail seryiee as 
well. This was strikingly demonstrated 
when the Junkers Ju 86 mailplane 
burg and its crew of three made a un- 
stop flight from Dessau to Bathurst, on 
the west coast of Africa. During this 
3600-mile flight, an average speed of 
180 miles per hour was maintain^. More 
remarkable still, when the plane landed 
it had sufficient fuel in its tanks for an- 
other 1400 miles, thanks to the extremely 
low fuel consumption of its engines. This 
flight has been made a number of times 
and on another occasion a distance of 
over 5000 miles was covered without a 
stop. 

Bathurst, in British Gambia, is quite 
a center of Diesel aviation. It is from 
there that Deutsche Luftliansa catapults 
its Diesel-engined mailplanes for their 
1900 mile hop across the South Atlantic 
to Natal, in Brazil. lX>rnier Do 18 flying 
boats, each powered with two Junkers 
“Jumo” 205 Diesels, make the crossing 
with clock-like regularity. Two of these 
planes are the Aeolus and the Zephir of 
North Atlantic fame, while they have as 
their teammates, the Zyklon and the 
Pampero, During the North Atlantic air- 
mail survey flights of 1936, over 19,000 
miles were flown by the Aeolus and the 
Zephir on their eight trips between 
New York and the Azores. On the 2400- 
mile direct route between these points, 
it was found that even these small flying 
boats could carry a payload of nearly 
1000 pounds, due to the 25 percent sav- 
ing in fuel weight made possible by the 
Diesel. 

S O well pleased was Deutsche Luft- 
hansa with the performance of its 
Diesel-engined planes in 1936, that it 
ordered two four-engined planes with 
siipilar power plants for its flights the 
following year. These powerful Ham- 
burg Ha 139 seaplanes soon proved that 
they were equally reliable and much 
faster than their predecessors. Payload 
and accommodations for the crew left 
nothing to be desired. Catapulting was 
used for these 19-ton planes, with a cata- 
pult ship stationed at New York and 
another at the Azores. During the trials 
of 1937, the Nordmeer and her sister 
ship, the Nordwind, completed 14 trips 
across the North Atlantic, proving more 
conclusively than before, the advantages 
of the Diesel for long-distance flints 
across the ocean. These routine flights 
involved more than 33,000 miles of ocean 
flying over the direct route to the Ai^ores, 
which was no mean achievement. Dur- 
ing these trips, it was found that the 
fuel consumption of the Diesel was so 
low that a saving of more than 79 pounds 
of fuel per hour was possible for each 
engine, compared with gasoline ofersi’ 
tion. For a lO^-hour trip between New 
York and the Azores, th^ amotuH^ to 
the aslof^sfaing total of more thsn S$00 
pounds. Most of this ssviitg In Inel 
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weight is avAilable, of course, fi»r addi- 
tional payload, apart from the nominal 
load of 1000 to 1500 pounds which the 
plane is designed to carry. Airmail 
service between the United States and 
Europe was possible in 1936, but not 
advisable. In 1937, the Germans could 
have started regular airmail service but 
were denied permission to do so bccaust* 
the United States was not ready to com- 
pete with them. 

In the meantime, while waiting to see 
what 1938 will bring forth, the Diesel 
has once again made history. Its most 
recent accomplishment, a non-stop flight 
fr(»m England to South America, was 
made with a view to breaking the world’s 
long-distance record — and it succeeded. 
The plane was a Dornier Do 18 flying 
boat and its engines were Junkers 
“Jumo” 205 Diesels. The D-ANHRy as 
the German plane was marked, was cata- 
pulted from the Deutsche Lufthansa 
catapult ship Schwabe aland off the coast 
t)f Devon, and 43 hours and 10 minutes 
later it glided down to a safe landing 
III the harbor of Caravellas, in Brazil. 
Willi Flight Commander von Engel in 
command, a direct route <iver the Canary 
Islands and the Cape Verde Islands was 
followed to Pernambuco, and thence 
down the coast toward Rio de Janein*. 


range of 5000 miles at a speed of 250 
miles per hour. For power plants, he 
specifies — for want of anything better — 
eight gasoline engines of 2000 horse- 
power each, with 2300 horsepower avail- 
able for take-off. Assuming that the en- 
gines cruise at 70 percent power output, 
then 11,200 horsepower would be used 
continuously in flight. Assuming, again, 
that their fuel consumption is 0.45 
pounds per horsepower per hour, then 
5040 pounds of gasoline would be used 
each hour, or 100,800 pounds of gasoline 
for the flight of 5000 miles called for in 
the specifications. 

Now let us consider the matter from 
the Diesel standpoint. If Diesel engines 
of equal power were available, their fuel 
consumption certainly would not exceed 
0.36 pounds per horsepower per hour, 
and might well lie 0.34 pounds under 
average operating conditions. Taking 
the higher figure to be conservative, this 
works out at 4032 pounds of fuel per 
hour, or 80,640 pounds for the entire 
journey. In other words, there would be 
a saving of 20,160 p<»und8, or more than 
10 tons, in the weight of fuel that the 
plane Would have to carry. But this is 
not all. When fuel l<»ads of this mag- 
nitude are concerned, there is also the 
cost factor to lie taken into account. Avia- 


Left: A Junkers ‘‘Jiiiiio” 20r> 
Diesel with u new two-speed 
exhauhl-driven supereharger 


Below: The record-breakinfi 
Dornier Do 18 flying boat, 
“D-ANHR,” which holds the 
world’s long-distance record 
for seaplanes. Sec the text 



tion gasoline costs 11 cents a gallon at 
refinery, compared with 5 cents a gallon 
for furnace oil suitable for aircraft 
Diesel use. To this must be added, in 
each case, approximately 5 cents for 
taxes and 2 cents for transportation. 
Thus the cost for 16,800 gallons of 87 
octane gasolim; would be $3024, com- 
pared with $1382 for the 11,520 gallons 
of Diesel fuel needed for the trip. These 
figures, of course, do not take into ac- 
count the appreciable quantities of 
much more expensive 100 octane gaso- 
line which are required f4>r the take-off 
of the gasoline-engined plane. Savings 
such as these, of 20 percent in fuel 
weight and 54 percent in fuel cost, cer- 
tainly are factors of importance to any 
airline, apart from their advantages for 
other users, commercial and military 
alike. 

N ext year, or the year after, may see 
the advent of the 2000-hor8e power 
Diesel in huge airliners for flights across 
the ocean. Based on their highly suc- 
cessful “Jumo” 205, Junkers already has 
its 1 200-horsepowcr “Jumo” 206 on test. 
Following this will come their 2000* 
horsepower engine, now under construc- 
tion and to be completed by the end of 
1938. So compact will this 24-cylinder 
“square” engine be, that its diameter 
will be only 39 inches. So well-designed 
will it be that its fuel consumption will 
not exceed 0.34 pounds per horsepower 
per hour. As for its weight, it is claimed 
that this will Ih^ little more than one 
pound per horsepower, due to the com- 
pactness of its design. Operating on the 
two-cycle principle Jik(; its predecessfirs, 
at 3000 revolutions per minute it will 
hav»; 144,000 power iinjiulses per min- 
ute from its 48 pistons — the nearest yet 
to the smot^h operation of the turbine 
so sought after b»r an engine in the air. 


North of the Equator, the winds were 
favorable, but subsequently head winds 
and Sturm areas developed. Although 
this prevented them from r<‘aching Rio, 
they covered about 5200 miles, breaking 
the record of 4362 miles previously held 
by Italy for that type of ship. 

Weight will always be an important 
factor in aviation. Fuel weight already 
presents quite a problem for the rela- 
tively small transatlantic passenger 
planes which soon will lie in service. 
When 100-passenger airliners with 2000- 
horsepower engines are built, their fuel 
load will be enormous if gasoline en- 
gines are used. No one appreciates 
this fact more than the operators of 
such craft, but what can tliey do about 
it? Consider, for example, the Seversky 
design Recently submitted to Pan Amer- 
ican Airways in response to their call 
for aircraft in this category. Major de 
Sevmrsity yjsualiaes a **Super CKpper’’ 
that will fiilfin the requirements with a 
payload of 43,B00 pounds, and a cruising 
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Slicing 

Polishing 


Meteorites 



Marking the rut to he made 


T he instant u meteor hits the ground 
it automatically becomes a meteor- 
ite, but the two terms are merely 
matters of arbitrary definition. While a 
majority of meteorites are mainly or 
almost entirely of stone, a majority of 
those which have been found are mainly 
of iron. This apparent contrailietion is 
explainable by the fact that iron meteor- 
ites are sufficiently peculiar in appear- 
ance to be noticed, while one not well 
versed in mineralogy might easily pick 
up a stone meteorite that until the day 
before had been wandering alone in open 
space for millions of years and heave it 
at a too-musical back yard fence cat 
without knowing it wasn’t a common 
stone. 

Among the larger meteorites in mu- 
seum collections is one that fell at Para- 



Exatpininit the detached slice 


llte 


By ALBERT ii. INGALLS 

gould, Arkansas, in 1930. It is now 
displayed at the Field Museum ol Natu- 
ral History, Chicago, is of the stony type 
and weighs 750 pounds. It was actually 
seen to fall and was later traced down 
and found, and with it were some 
“younger brothers” — smaller meteorites 
that had been coasting along through 
space close to it, like a covey of ducks. 
One of these little lirothers was sent to 
Washington, D. C., and subjected to dis- 
section, in order that slices of it might 
be sent to different institutions, there to 
display the internal structure. The four 
phtUographs reproduced on tin* present 
page show it at four different stages in 
the process of preparation. The nuleor- 
ite surgeon doing the work is Mr. B. O. 
Keberholt, an expert connected with the 
Department of Geology at the l]nit<‘d 
States Museum. 

T he slicing is done by means of a 
toothless saw — a plain, smooth band 
ot metal driven by a band saw, but there 
are “teeth” in this saw, after all, for ihesi; 
consist of loose grains of abrasive which 
are fed in and then pressed and rubbt'd 
against the meteorite by the metal band 
which is kept in continuous motion. In 
the first photograph (upper left) Mr. 
Beberholt is shown marking out tin* cuts 
to be made. In the upper right-hand pic- 
ture the saw is nearly through a cut. In 
the third (lower left | the cut is complete 
and the slice is being examiiu'd, while 
in the lower right-hand photograph the 
slice lies on a flat table and is being 
polished. 

The driven band or stone saw has a 
velocity of about 950 feet per minute — 
found to be the best speed. Carborundum 
grains (No. 1(K) — about the size of grains 
of table salt) are fed into the cut from 
a small trough, by means of a trickle of 
water, and they drop into a kind of cup 
made by surrounding the top of the cut 
with molding clay. This directs them to 
the point where they will do the most 
good as the band moves downward 
through the meteorite. It all looks quite 
simple but anyone who has used a metal 
band with abrasive grains to cut stone 
will agree with a statement that Mr. 
Reberholt recently made in Rocks and 
Minerals: “There is a lot to learn about 
cutting minerals with a band saw.” To 
complete a slice like that shown requires 
about two days’ work. The meteorite 
cannot be hurried or crowded too rapidly 



Nearing the end ol the cut 


into the saw, tdse the cut will not be 
straight. 

After a })eifectly straight cut has been 
made the slice thus obtained is fine- 
ground and polished. The grinding tool, 
shown in the lower right-hand photo- 
graph, is a flat, horizontal piece of cast 
iron mounted on a vertical spindle rotat- 
ing at 150 revolutions per minute and 
attached to the end of a movabh* panto- 
graph arm. Thus the tool can be zig- 
zagged over the specimen. Carborundum 
grains in sizes 100, F, and 600 are sm - 
eessively used, each with a fresh cast- 
iron fool, the last-named abrasive hav- 
ing the general fineness of flour. The 
fine-ground surface is next polished <»n 
a convex felt buffer armed with No. 600 
Carborundum and the specimtm is ready 
for public display. 



Polishing the slice with power 





OUR POINT OF VIEW 


Steam and Wings 

F or several years, preparations have 
gone forward with deliberate haste 
looking toward the establishment of 
transatlantic airplane service. Expecta- 
tions were that this summer would see 
the beginning of scheduled flights. Such 
a bfilliant consummation of well-laid 
j)lani would have been something more 
than ept»chal, for this year is something 
more ^an normal in transportation ; it is 
an important anniversary. 

Just 100 years ago last April, two ships 
steamed into New York harbor a few 
hours apart. Mind you, they steamed. 
When the Sirius, from Cork, arrived in 
the harbor, she was not the first steam- 
propelled jyessel to cross the Atlantic-, 
but her arrival marked the b<‘ginning of 
regularly scheduled crossings. She made 
the trip in 19 days. When the Great 
ff'estern, from Bristol, arrived a few 
hours later after a tiip of 15 days, she 
had started a schedule of steamer travel 
that was later intcTrupted for only <me 
short interval and had a speed record 
that stood unbeaten for years. The Sirius 
was scarcely larger than a miidern tug 
and had been built for channel service, 
while the Great ll’^estern had been con- 
structed specifically for transatlantic 
service; and on their first trips, neither 
knew that the other was on the way. 

The Atlantic has been crossed by aii- 
planes a number of times in single 
flights. The parallel between the begin- 
ning of steamer services and the coming 
airplane services stops about there. We 
do things differently now, have made 
great advances. No surprising, unher- 
alded landing will announce the comple- 
tion of the first flight of a new transat- 
lantic air service. Radios, cables will tell 
of the take-off, give minute-by-minute de- 
tails of the flight, flash news of the sarfi? 
landing to all the world. The chances 
are that there will be several simul- 
taneous flights, for it is no longer pos- 
sible to get the jump on the other fellow ; 
nations have been jockeying for top posi^ 
tion where they can get sizable slices 
of the forthcoming passenger business, 
seeking landing privileges and entering 
into all sorts of reciprocal agreements. 
Then, too, the planes will have been built 
specifically for the service, and will have 
embodied in their design and operating 
features a wealth nf experience gained 
from thousands of miles of long-distance, 
over-water flight. 

Steamship services across the Atlantic 
marked the beginning of an era of speed 
in transportation reaching forward to the 
present day. The airplane has already 


vastly changed our mode of thinking; 
what will it do when it starts winging its 
way regularly back ami forth across the 
north Atlantic? — 0. D. M. 

Toll 

B acked by a <Ichiic fnr private 

gain — a dchiraldc feature in itself — 
come occasional proposals to build toll 
roads in various parts of the country. 
Hopefully, plans are offered that sup- 
posedly will give tile motorist better and 
safer roads, opportunities for greater 
sustained speeds, freedom from eonges- 
lion, and so on. The histi>ry of toll roads 
in the horse-and-buggy days need not be 
taken as the only basis upon which to 
predict ultimate failure of such sehemes. 
In present-day Italy are about 300 miles 
of modern motor highways built orig- 
inally as toll roads. Antieipated income 
failed to materialize; the government has 
taken over the roads and openeil them, 
free of charge, to the public. 

That tolls are necessary in ceitain 
cases — bridges and tunnels, foi exam- 
ple — cannot lx* denieil, but highways 
iuiilt by private companies are quite an- 
other maltc‘ 1 . It is a foregone conclusion 
that a laige proportion of the traffic that 
could use such roads would set k other 
and free ways of reaching destinations. 
Private toll roads to remote or spectacu- 
larly scenic spots are now in successful 
operation; these again are not to be 
compared with inter-city 4»r transconti- 
nental pay-as-you-go highways. 

There is another angle to this situa- 
tion: Human Ix ings are naturally reluc- 
tant to pay a second time for something 
that should be theirs by right of previous 
jiaymenl. The motorist pays enough 
taxes on his vehicle, the fuel that makes 
it run, and the oil which keeps it run- 
ning, to be provided with ample high- 
ways along which he may travel without 
having to pay another cent in lolls. His 
toll has been paid. He pays more of it 
every time he buys a gallon of gasoline 
or a quart of oil. But the pennies he con- 
tributes to the tax fund all too often do 
not go to the construction of new roads, 
the repair of old roads, or even to new 
signs to keep him in the right direction. 
Schools and sewer systems, municipal 
and state “improvements,” eat into the 
funds, diverting money that was collect- 
ed for specified purposes to other uses 
which rightfully should draw their costs 
from taxation levied on all citizens rather 
than on a segregated group. 

If motorists’ taxes are applied to fa- 
cilities that benefit the motorist directly, 
and tax diversion is summarily stopped, 


motor-car drivers will have all the high- 
ways they can possibly use, safety will 
be increased, congestion will decrease, 
and toll-road ideas will once more be 
relegated to the files. — A. P, P. 

Sedatives or Hypnotics? 

TY doctor prescribed them for me, 
ivA said that they are non-habit- 
forming. They just calm the nerves and 
you go right off to sleep.” So often is 
this statement made in this country to- 
day, that it might well have been promul- 
gated, word for word, as an advertising 
slogan liy the manufacturers of bar- 
bituric acid derivatives. Insomnia and 
this word-of-mouth advertising have so 
lowered the common-sense level of the 
American people that the sale of these 
synthetic “sedatives” has grown to enor- 
mous proportions. A doctor lecently told 
us: “Their widespread use is the gn‘at- 
est disaster that has befallen the people 
in years.” 

The depressions, labor troubles, be- 
wildering national policies, and the pil- 
ing up of taxes have given us all cause 
for sleeplessm ss. Hence any suggestion 
that we must achieve an ascetic calm 
would be Imt an inanity. Yet a steadily 
growing dependence ujion drugs which 
are called “sedatives” but are in leality 
“hypnotics,” which are called “non- 
habit-forming” yet are cumulative poi- 
smis — a depentleiice upon these is bound 
to total up to much human misery and, 
in some cases, death. This is the essen- 
tial argument in a long article in Uyf^eia. 
Some of the harbiliirates “are blessings 
when given to the right person in the 
right dosage under the observation of a 
physician,” says the article. “But there 
is none which is safe for Mr. Average 
Man to use at his own whim.” 

Some of the barbiturates “accumulate 
in the system until the organism becomes 
acutely poisoned”; prolonged use of most 
of them injures the nerve tissues irrepar- 
ably; all are dangerous in some degree 
and have carried many people to hos- 
pitals, insane asylums, and to the grave. 

The author of the Hygcia article 
makes a strong plea for a federal law to 
prevent promiscuous sale of these deadly 
drugs— a law far more stringent than 
that of New York City where, if the drug- 
gist knows you, the barbiturates may 
(^asily be purchased without a prescrip- 
tion. Before such a law is passed, how- 
(*ver, consult your doctor or the Amer- 
ican Medical Association before you take 
the advice of some well-meaning friend 
to “calm your nerves and sleep” with a 
barbiturate. — F. D. M, 
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Boards From Fiber 


F lBER boards, which l>egun commer- 
cial life strictly as a wall covering, 
now enter into the manufacture of 
railroad coaches and trailers, motor ve- 


hicles and toys, signs and marine parti- 
tions, and hundreds of other unrelated 


products. 

Here is a new material rather than 


Coinpoflition BuartlH Originate*! an Wall 0»veringH 
. . . New Find Wide . . . Field <»f Use Constantly 
Widenn . , , Manufacture . . . Re»earc-h for Future 

By PHILIP H. SMITH 


a substitute. Millions of 
square feet of it are pro- 
duced annually to satisfy de- 
mands that its originators 
never foresaw. It has been 
given qualities in a wide 
variety of combinations to 
serve specific purposes. 
Strength, resistance to mois- 
ture and to fire, insulating 
and acoustical properties, 
have l>een built-in to banish 
forever the idea that com- 
mercial board is merely a 
substitute for wood. 

Pioneer producers of 
fiber-board were concerned 
mainly with two objec- 
tives — to manufacture a 
building material having a 
large unit area which would 
reduce handling and in- 
stallation costs, and to util- 
ize waste products in the 
making. Use in the hands 
of the public soon revealed 
that close control over every 
step of the manufacturing 
process must be exercised 
to obtain a uniform prod- 
uct, and as that control was 
attained, development came 
rapidly. 



Boards of various fibers are used in many places in homes 
such us this — from rough cellar partitions to fine panelling 


and casein arc known to be 
employed. 

In the course of research 
and development it was dis- 
covered that the length of 
the fibers and their position- 
ing had much to do with 
the, ultimate strength of the 
hoard. This explains, for 
example, why ground-wood 
with its long fibers makes a 
product of high quality. 

W HEN wall board first 
came into use, troubles 
were experienced with ex- 
pansion and contraction. An 
excess uf moisture would 
cause the board to buckle, 
while a dry atmosphere 
would produce cracks or 
cause the panels to pull 
away from each other. A 
great deal of rest^arch has 
been devoted to the prob- 
lem of overcoming this af- 
finity for water vapor, and 
a reasonable amount of 
success has been obtained. 
Practices are either to at- 
tempt to seal each fiber or 
to coat the entire board to 


The basic material of conipositiiui 
Ixiard is a fiber. The fiber may be de- 
rived from wood or other vegetable 
growth. Wood and paper pulps are used, 
while, to a lesser extent, fibers are ob- 
tained from wheat straw, cornstalks, flax, 
and licorice root. Some tyfxjs of hoards 
combine ground-wood with sulfite; oth- 
ers are made wholly from waste paper 
and there is a very heavy production of 
board made from exploded wood chips, 
and from bagasse, which is the cane fiber 
from sugar mills. Whatever the fiber 
used, it is the manipulation and combi- 
nations of ingredients which impart spe- 
cific values to the l>oard. 

Most fiber boards are made on a modi- 
fied paper-making machine; that is, the 
fibers are treated by a mechanical or 
chemical action in a pulping process and 
are then mixed with many times their 
volume of water and flowed out upon a 


screen so that the fibers fall into a mat 
as do the fibers in felt; hence this is 
called ‘Telting.*’ The bulk of the water 
is extracted by pressure and heat to leave 
a thick mat of interlaced fibers, ready 
for pressing to a desired thickness and 
density. A four-inch mat of fibers, for 
example, may be pressed to a half inch 
thickness to make a hard-finished hoard. 

Laminated boards differ from the 
homogeneous board in that they are 
built up from several layers to impart 
strength. The requisite number of plies 
of fiber stock are fed continuously from 
rolls into a laminating machine. Each 
ply is given a coat of adhesive before 
all are brought together at a central 
point. After lamination, there comes a 
pressing process and then kiln drying to 
remove excessive moisture. Various ad* 
liesives are used, most of them secret in 
formula, but minerals, asphalt, mastic. 


exclude moisture. Some producers em- 
ploy a rosin size in accordance with 
paper-making practice; one manufac- 
turer uses petrolatum. Whatever the 
process employed, the net effect has been 
to reduce expansion and contraction 
movement to a point below that of ordi* 
'Oary wood. 

When a board is to be used for ex- 
terior construction, more serious atten- 
tion must be given to water-proofing. In 
certain cases, water-proofing compounds 
are added to the beaters while the fibers 
are being separated so that each fiter 
will be coated. Another practiiioe calls 
for impregnating the board after form- 
ing, using a vacuum process, filoteral 
producers coat the board with asphaltnm 
to make it serve for sheatibteg. 

The mamifacturers of boarl 
declare the problem of wgter vap4^ oomt 
pletely solved until they are abld to pro- 
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duce an inert product This they strive 
{or because It would broaden the utility 
of the product. As it Is, boards whicn 
are treated with various oils are now 
used for flooring and for concrete forms. 
Rosin and alum water-proofed boards 
are used for sheathing with an extra 
surface water-proofing coat. One prod- 
uct, made wholly from newspapers and 
water-proofed in the manufacturing 
pri>Ces8, is employed widely for chicken 
houses, tourist cabins, and other small 
structures. 

A mong the many fibers used for in- 
^ sulation board, bagasse ( sugar cane 
after extraction of the juice) plays a 
prominent role. The fiber has the merits 
of being hmg, tough, springy; its ser- 
rated saw-tooth surface facilitates proper 
felting. Following a long and detailed 
preparation, the fibers are mixed with 
filler fiber and with rosin and alum 
water-proofing to exact proportions. 
Then, just before the mixture goes to the 
board machines, chemicals are added to 
it to coat each fiber and render them 
resistant to dry rot and 



termites. 

To felt the bagasse fibers 
into h(»ard requires the addi- 
tion of great quantities of 
water. A mixture of one 
pound of fiber to 199 p<mnd8 
of water enters the forming 
end of the board machine 
which produces the wet 
hoard; at the other end 
emerges a product consist- 
ing of water and fiber in 



or drill as the need may be, 
and allow seasoning and 
humidifying to bring the 
moisture content up to at- 
mospheric conditions. 

Inspection of hoard prod- 
ucts on the market reveals 
little of the care and con- 
trol in manufacture neces- 
sary to produce uniformity 
and specific qualities. The 
above-mentioned bagasse 


equal parts. The form is 
now that of hoard and runs 
continuously into a drier 
which rem<»ve8 the remain- 
ing moisture and permits 
the hoard to shrink and 
set to permanent form. The 
final step in the process is 
to cut to size, l>evel, groove. 
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At the top is shown the **gun** 
used for exploding wood chips. 
The resulting product is a mass 
of fibers which are then treat- 
ed, mixed with water, and car- 
ried to a forming machine. The 
center picture shows a thick 
blanket of fibers known as the 
wet-lap. The prases at left 
squeeze out the water from the 
matted fibers and form the 
board nndeir sustained pressure 




boanl, for example, com- 
prises primary fibers which 
interlace to form the frame- 
work, and secondary, or 
shorter fibers, which give 
rigidity. Then the spaces be- 
tween fibers are filled with 
light cellular particles or 
pith to increase insulating 
value. Finally, there are ex- 
tremely fine fibers to hold 
the pith and other fibers in 
place. All these constituents 
must be used in exact pro- 
portions. 

Quite distinct from board 
manufactured along paper- 
making lines is one made from wood 
fiber pnKiuced by an explosive process. 
Saw-mill chips and waste pieces of w<K)d 
are fed into a 20-inch caliber ‘‘gun” 
which is then closed. Steam is introduced 
fur about one minute until the pressure 
reaches 500 pounds. Then the pressure 
is raised quickly to 1000 pounds, held 
there f(»r a few seconds, and, finally, the 
bottom valve of the gun is opened to 
release the wood and steam simultane- 
ously. This sudden discharge causes the 
wood to explode into fibers. 

When the fibers are thus separated, 
they are mixed with water in the ratio 
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In many respects similar to a paper*tnaking machine, the hoard machine subjects 
a wet mat of hhers to both heat and roller pressure to make finished boards 


of one to 50, pumped through refiners, 
and carried to a forming machine. Ah 
the fiber-water mixture is run over the 
machine, water is gradually withdrawn 
by vacuum and preasure rolls, to leave 
a thick blanket of interlaced fibers. This 
is known as “wet lap.” The next step is 
to trim the wet lap to size and run it 
through presses by means of a wire 
screen which permits escape of the steam 
generated in the drying. The length of 
time the mat stays in the presses, and 
the pressure used, determine tlie thick- 
ness and density of the product. The 
binding compound in this instance is the 
natural lignin of the wood and, when 
pressures of 1000 tons are applied, it 
is quite adequate to produce a hard, 
durable board. 

HEN commercial production of this 
type of board was first undertaken, 
it was believed that adequate raw- 
material supplies could be had from 
edgings, slabs, and short lengths which 
were the waste of saw mills. It was an 
underestimate, for today thousands of 
cords of second-growth pines and hard- 
woods are required to feed the factory. 
The machine whicli forms the wet lap 
produces at the rate of more than 100 
feet a minute and has an insatiable ap- 
petite. 

The advent of the homogeneous board 
— that is, non-laniinated —opened the 
way to the production of insulating 
board. It was realized that if fibers could 
be malted together and subjected to light 
pressure, the air cells remaining, plus 
the cellular form of the fibers them- 
selves, would give insulating properties. 
Today, a very large percentage of all 
board manufactured is used for insulat- 
ing purposes. It is used for interior wall 
covering without further treatment, or it 
acts as a plaster base. When used as 


a sheathing board where there is chance 
of exposure to weather, it is usually giv- 
en a protective coaling. One widely used 
board is covered with asphaltum on one 
side and an aluminum compound on the 
other. 

Closely allied to the insulating boards 
are the acoustical products. They are too 
varied in nature to be described in de- 
tail here. It is enough to say that they 
are engineered to absorb sound and are 
used successfully in public auditoriums, 
offices, and in truck and bus manufac- 
ture where sound-deadening qualities 
are desired. 

In recent years, board has undergone 
what might be called “style change” 
which has widened the field of use even 
more. Perhaps the first step in this direc- 
tion came when manufacturers learned 
the trick of beveling panel edges to ob- 
viate the use of mouldings to conceal 
joints between panels. This drove home 
the idea that hoards might be pleasing 
as well as practical. A subsequent devel- 
opment was to impart a wood grain by 
casting in molds and then painting in 
appropriate wood cohirs. This board is 
water-proofed and can be used for ex- 
teri<irs as well us interiors where a pan- 
elled wood effect is desired. Several 
manufacturers o0er boards to which are 
bonded rare and costly woods as well 
as common w<mk1s in veneers. A thick- 
ness of 80-thousandths of an inch is 
enough to give a board veneer which 
is practical for most purposes. 

The idea that board might be used as 
a base, with other materials bonded to 
it, opened up quite a field for develop- 
ment. Board is now made with a surface 
covering of a plastic to achieve a lower 
cost panel than can be had with aft all- 
plastic product, and a more dura^e sur- 
face than ordinary board offers. Panels 
of dlls type are to lx? found in the baths 


on the Queen Mary. More recently there 
appeared on the market a product which 
is not called a fiber board, but can prop- 
erly be mentioned to show this newer 
development. Sheets of stainless steel, 
either 0.008 inch or 0.013 inch thick, are 
bonded to a water-proof, flexible board 
by a heat and pressure process. They 
are suitable for wall coverings. When 
produced in tile size, they are used to 
line the walls of baths and kitchens, and 
when bonded tt> a thick board they are 
intended to serve as partitions in ocean 
liners where low maintenance cost and 
high fire resistance are desirable. The 
stainless steel retains its polish. 

Regardless of the many qualities 
which have been built into boards, the 
original attribute of having large surface 
area is still predominant. It is this qual- 
ity, accentuated by improvements, which 
made the board suitable for trailer con- 
struction. An entire side wall could l>e 
made of a single piece of board where 
the only opening was that for windows. 
Large area and good surface qualitie*^ 
have introduced the boards to mural 
work as a substitute for canvas. Mil- 
lions of square feet went into such 
projects at the Century of Progress Ex- 
position, the Texas Centennial, and the 
Great Lakes Exposition. Large surface 
area, light weight, and the capacity for 
being bent to form have made board 
suitable for the interior roof construction 
of railroad coach(‘s. Even passenger 
automobiles use this board widely. Prior 
to 1927, many manufacturers employed 
it for roof construction, but it was out 
moded by wire and fabric and later by 
steel tops. Today it serves as an insulator 
against heat transfer from motor to 
driver compartments. 

T he possibilities in board develop- 
ment are by no means exhausted. 
With a firm hold on the market for in- 
terior building construction, it now 
moves steadily toward adoption as a 
material for exteriors. As fast as the 
means are found for imparling weather- 
proofing qualities, its use broadens. We 
can look for more durable products 
the outC(»me of laboratory research and 
for many more types of boards bonded 
to other materials. Experiments are now 
being conducted with synthetic resins to 
serve as binders and to impart greatei 
^ moisture-resistant properties. 

Standing in the way of progress has 
been the near-dormant state of building 
construction. But if a building boom 
should get under way, manufacturer.^ 
would acquire a volume of orders that 
would permit more experimentation. As 
it is, the lapse of construction has not 
been a total loss; it has greatly stimu- 
lated the cultivation of new uses and has 
provided time in which to lay a strong 
foundation for future conquests. 




Planting for Economy 


Wider Sparing of Trt***^ . . . Lower CohIh . . . Weeilw, 
Bunheu Enrieh S«>il, Cause Braiielies 1o Rot and 
Dr 4 »p Off.. .Pruning Unn<^<*4?HHary.. .Quality Luiuher 

By CLYDK MITCH ELI. 


B ETTKK lumher cun be ^rnwn and 
the speed of production can he 
accelerated, thanks to research, 
but until recently most planting methods 
overlooked means whereby soil ftTtility 
could be maintained for successive tree 
crops. 

Now from Swann Forest, a state con- 
servation enterprise in southwestern 
Massatdmsetts, comes a method of plant- 
ing which assures soil upbuilding along 
with (juality lunib(‘r, and also jiermits 
great economies in tree growing. 

The new ‘^skeleton’' planting calls for 
setting out only as many trc<*s as are 
needed for the ultimate stand. Thus, at 
the outset, 75 percent of tree and plant- 
ing costs are eliminated, b(‘(*ause hith- 
erto a 1200-tree planting has been made 
for a 300-tree, single acie forest. 

In the older method, when' plantings 
were made six feet apart each way, the 
excess of trees allowed for expected 
losses; side ciowding forced long, 
''iraight, knol-fiec' growth, while shade 
checked “weed” growth. None of these 
lUlvantagcB have been lost in the new 
method. Seedlings which lad to survive 
can be replaced, while “weed” growth, 
or deciduous bushes, do the (Crowding. 
Hut there is this added advantage; the 
weeds keep the air moist so that dead 
branches rot and fall off, thus elimin- 
ating the trouble and expense of prun- 
ing, 

Skeli ton planting bases on more than 
17 years of experimentation with plant- 
ings and observations of the natural. 
One of the earliest discoveries was that 
old fields pass through a definite, but 
not clearly marked, plant succession by 
which soil improvement takes place. 
Before any natural planting occurs on 
impoverished soil, there must be vegeta- 
tive changes or successions to restore 
productivity. These successions were 
found to be grass, then herbaceous 
growth, after that low-bush, high-bush 
and finally saplings, which formed the 
start of the natural forest. Sometimes 
the stages overlap; sometimes one ap- 
pears to be skipped, but the progres- 
sions are always similar. 

These plant successions were found 


to help reduce boil acidity and to pro- 
tect the soil with moisture and shade 
while allowing the sun and air to reach 
it. When they died they gave hac k or- 
ganic material and bettered conditions 
for the grccwlh of soil hactciia and for 
nitrificalicm. 

O UT of the cxpcrimc'iils lc‘ading to 
the development ol skeleton plant- 
ing came* hc'vcral nc‘W principle's which 
are a part and parc.el of if and these' ean 
he' htatc'd in e'ljually elirc'ct and simjde 
te'ims. Here' are' some of the'in: 

Ne^ver plant land until the soil has re- 
tovereel. 'Ihe appe-arance of vediinte'e'r 
ve'getation will IieTuld the prope r time*. 
Any attempt to ae'eeh'rate the jiioc'ess 
meiely jc'sults in a waste* of time' and 
ene'fgy. Furthermore*, tic'c's planted too 
soon will lack vitality and be' more siis- 
ce'ptible to attack by insc'c ls and disease; 
soil will be unduly de'ph'teel and the* 
ejuality of the* ultimate' stand of tiees 
will be impaire'd. 

l^lant trees at 12-foot inte'ivals and 
jieuniit brush to glow 11(1 around the m. 
'Phe' e»nly neete-ssity for jiruning arise's 
when the brush grows loo fast and 
closes over the stand of tr<*es so that 
-un and air are shut off. Any hardwoods 
prune’d out of a eouifer stand lor this 


reason should he* sc'altejred on the 
ground to decay within the forest 
borders. It does not make for neatness, 
hut neatness can be had only at the ex- 
pense of fertility. 

It is unwise to plant more than one- 
cjuarter acre of land sedid to any single 
species of conifer or hardwood. Exten- 
sive plantings of a single specie's en- 
euuirage the* spread of disease and pests, 
hut, even more* important, conifer plant- 
ings should always be ynder the influ- 
e nce of ne'ighboring hardwoods. When 
both conifers and hardwoods grow in 
close association, the health of the soil 
is irnprove'd and we then get. in reality, 
a crop lotation under a continuous 
crown eove i. 

Whe'ii the'se* principles arc followed 
in e'onjiinrtion with skeleton planting 
the* following advantages have bt'cn 
lound to accrue: 

Vege-tative cycle* and soil re'cove-ry 
c an piogicss undisturbed. Boot e'ornpe'ti- 
tion is nil at the outset, pe*nnilting max- 
imum vigoi and growth pe'r tre*e. Thin- 
ning is e*liminate*d. Pests and disease are 
eliminislu'd. Management operation is 
simplihe'd. 

While' Swann Foiesi resoarche*s are 
aimed to solve* the timber problems of 
Massueduise’tts, thoir findings are* ap- 
plicable le) all e)f New England and tei 
a very large* extent to lanel and feuesl 
preiblems threnighenit the natiem. New 
England is neit aleme in having millions 
of acres renelered incapable of suppeirt- 
ing epiality timlu'i greiwth and the first 
^l(*p in eloing something to arrest the 
spie*ael <d this disaster is to unehrstanel 
what to eio. 



A future forest of while pine. The trees ore set wide opart, and brush and weeds 
fill the remaining spaces. The rank growth will die down and improve the soil 
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How Hot is the Sun? 


T his tUle may sweltering 

dug-ciays; but, if anything could 
make these seem cool by compari- 
son, it would be the answer to the ques- 
tion. 

It has been realized for a century or 
so that the sun, even on its visible sur- 
face, was hotter than anything that man’s 
devices could produce. When the sun’s 
rays arc concentrated by a lens of short 
focus, or, better, by a large mirror, which 
does not waste heat in transmisshui 
through thick glass, the image is not 
merely dazzlingly bright; it will melt 
the most refractory metals. A more far- 
rcaching test is found by comparing the 
surface brightness of the sun with ter- 
restrial sources. A candle flaiiK*, or an 
old fashioned oil-lamp, is not very hot, 
and shines moderately — out* can look 
straight at the flame and not feel dazzled. 
The tungsten filament in an ordinary 
electric light is far hotter; it is dazzling- 
ly bright, and would still appear Si) if 
placed in front of a candle flame as 
background. But this filament, in full 
glow, would look black against the sun - - 
if we set it up in broad daylight, and 
looked through a heavy shade-glass t<» 
protect our eyes — and if we had one c»f 
the old-style clear glass bulbs that ate 
now out of fashion. 

But this only shows that the sun is 
very hot, and does not tell us how hot it 
is. We must think a bit bef(»re we can 
be sure that the last question has a 
meaning or how its meaning to be 
defined. 

The sun is a sphere of gas, with no 
sharp boundary. Its edge looks sharp t(» 
us because it is so far ofl that a transition 
layer of gradually tliinning atmosphere, 
a hundred miles deep, would Ik? prac- 
tically indistinguishable except with a 
great telescope, and air steadier than 
there is much hope of finding. 

If the sun’s atmosphere were as clear 
as the earth’s is at its best, some dif- 
fuseness at the edge might nevertheless 
l>e observable; but it is full of electrons 
and other charged particles, and well- 
tested theory shows that such a gas 
would scatter light like a thin haze. The 
greater the pressure, deeper in the at- 
mosphere, the hazier it will be. 

This is why the details of sun-spots, 
and the like, liH>k sharp in the lele8C<»pe. 
There is nothing solid there, nothing 
liquid, nothing even as substantial as a 
thin summer cloud, with its tiny scat- 
tered drops of water — only gas which is 
hotter in some places than in others. 
But, since this gas is full of electron- 
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haze, wt‘ cannot see deep into the sun 
probably only a hundred miles or so be- 
low the level where the haze really be- 
gins. Underneath this level there are, in 
all probability, tremendous tornadoes in 
th(‘ solar gases, where in stime places 
expansion cools them. But we cannot see 
down into these. The haze shuts off our 
view. But it does not, and cannot, prevent 
a greater amount of radiation from 
t'seaping upward where the deeper lay- 
ers are hot than where they are cooler— 
and so we have the visible spots. 

I N such an atmosphere, through which 
a great flood of energy is escaping 
upward into space from the deep in- 
terior, there must be a temperature- 
gradient. The lower layers must be hotter 
than the upper to keep the heat flow- 
ing. The light that we see does not come 
from any one layer. Part of it comes 
from deep, hot layers, but has been much 
enfeebled in getting through the haze 
above them. Part of it comes from up- 
per, cooler layers, which we see almost 
unobstructed, but which are almost 
transparent, and so send out little light. 
When this is realized we can understand 
why that great solar physicist of an 
earlier day, C. A. Young, said: ‘Tt is 
only by courtesy that the sun can be said 
to have a temperature.” However we 
make our observations, we have to deal 
with a complex mixture of influences 
from different layers, of different tem- 
peratures. 

Obviously the best we can hope is to 
get some sort of average, but even this 
is hard, for we cannot find, directly, the 
temperatures of the hotter and cooler 
layers, which we have to average. We 
are therefore led to the invention of 
an “effective temperature.” This is the 
temperature which a body of standard 
radiating properties must have, if its 
radiation is to be like the sun’s when 
compared in some specified maimer. 

There are many different ways of 
making our specifications and, naturally 
enough, they lead to different results. 


The simplest is to specify that our stand- 
ard radiator shall he as big as the sun, 
and send out the same total amount of 
energy — or, alternatively, that it shall 
send out the same total amount of energy 
jier square centimeter of surface. 

For a }>erfect radiator, or “black 
hody,”^ this amount is proportional to 
the fourth power of tlie absolute tem- 
perature (measured from absolute zero) . 
The radiation at a temperature of 1000 
or 2000 degrees can be measured in the 
laboratory. The radiation which we get 
from the sun can also he measured, and 
u simple computation makes the sun’s 
effective temperature 5740 degrees K 
(on the centigrade scale, from absolute 
zero). The uncertainty of this figure is 
perhaps 1 percent — arising mainly from 
the difficulty of allowing precisely for the 
absorption of the sun’s radiation in the 
earth’s atmosphere before we can meas- 
ure it. 

This is far hotter than any terrestrial 
furnace — naturally, because it is far 
above the boiling-point of any known 
substance. The incandescent gases m 
some electric arc discharges are about 
as hot, but too thin to send out very much 
light. Higher temperatures have been 
leached by “exploding” thin metallic 
wires by the passage of a very heavy con- 
denser-discharge ; but, within a few mil- 
lionths of a second, the gases expand and 
cool. 

This value of 5740 degrees (absolute, 
or K) is doubtless the best one to re- 
themher, if we wish to speak of the sun’s 
temperature. It is practically certain that 
this temperature is reached somewhere 
in the middle of the layers from which 
light reaches us directly; the deeper 
layers, almost obscured by haze, are hot- 
ter, and the outer ones cooler. 

But we may set up our specifications 
in other ways. For example, we may seek 
the temperature of a black body which 
would give out, per square centimeter, 


radiator wduld alio ba a •bsMTlfr « 

radiatiofi, ana, II wottid (aftact no fwkt 
at all, and ba parfactlp bladb. 
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tli« amount of of one given 
color (or wavelength) as the sun does. 
Calculations on this basis are easy 
enough to make, and the 8Un*8 radiation 
in different wavelengths has been pretty 
well measured; but the results range 
from 6300 to 5600 degrees, according to 
the wavelength taken for study. 

This is not surprising. The opacity of 
the ‘sun*s atmosphere need not be the 
same lor light of all kinds. With a wave* 
length to which it was more transparent 
than the average, we would see deeper, 
and get light from hotter layers, and 
more of it, and the reverse is obviously 
true. The differences are not alarmingly 
great; indeed, the theorists have rather 
a hard job explaining why they arti n«)t 
greater. 

If we take our sample area of the sun 
lo represent, not the average for the 
whole as we see it, but the measured 
values for a small jHjrtion of the center 
of the visible disk, we find higher tem- 
peratures — for example, about 6300 de- 
grees from the total radiation, while, if 
we measure an equal apparent area close 
to the sun^s limb, we get only 5000 de- 
grees. Tliis is again easily intelligible. 
When we observe the center of the diik, 
we are looking straight down into the 
haze and so see as deep as possible. To- 
ward the limb, our line of sight strikes 
the sun’s surface at an increasing slant, 
and the same number of miles of path in 
the haze take us to a smaller depth, and 
so to cmder gases. Both 6300 and 5000 
are good and reliable average values, 
under the circumstances of the special 
<»b8ervations, for the layers from which 
the light actually comes. The value 
5740 degrees is a sort of general mean 
for all angles of observation — or nf 
emission of the sun’s light. 

B ut, we may ask instead: How hot 
must our standard body be if it is 
to give out light of the same color as the 
•'un? This is too vaguely stated; to be 
precise, we should demand that the rela- 
tive intensity of the radiation of two 
specified wavelengths — say in the yel- 
low and the violet — should match the 
observations of the sun. 

“Color-temperatures” of this sort have 
the great practical advantage that they 
can be made just as well on a distant 
star as on the sun, for, in empty space, 
the color of the light is not altered as 
it travels, (In some cases there is evi- 
dence that the apace between us and the 
star is not perfectly clear; but we ntsed 
not bether with this now.) But they have 
two disadvantages. First, their evalua- 
tion demands high accuracy of measure- 
ment. This is not very bad, as good meas- 
ures of the kind required can fairly 
easily be made. Second, and much more 
prions, are the difficulties which arise 
if the atmoapheie of the star (or of the 
sun) k noi equally opaque for all wave- 
longtba. Suppose, tor example, that we 
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are comparing yellow and violet light. 
If the haziness and opacity of the gases 
affect the two to the same extent, we will 
“see down” to the same depth with both, 
and the light we observe will come from 
substantially the same layers. Under 
these circumstances, it is found that the 
color is nearly — though not exactly — 
the same as would come from a black 
body giving out the same total radiation, 
so that the “color-temperature” and the 
<>ther effective temperature are nearly 
the same. But, if the atmosphere is con- 
siderably more transparent in the yellow 
than in the violet, the yellow light will 



Sunspots photographed with a 12- 
inch reflector, by L. und H. Cox, 
Mitcham, County Surrey, England 


come from deeper and hotter layers, ami 
btJ stronger in pn»portion than the violet 
light. More yellow light corresponds to 
a lower temperature; so the color- 
temperature will be h»w. Conversely, if 
the atmosphere is more transparent for 
vjtdet light, the color-temperature will 
come out high. 

This actually happens for the A-stars 
(of which Vega is a type). Careful 
measures at Greenwich have shown that 
the average color of these stars corre- 
sponds to a temperature of about 16,000 
degrees — while the degree of ionization 
of the metals, revealed by the spectrum, 
shows that it cannot be higher than 
12,000 degrees and is probably lower. 
There is good reason to believe that the 
opacity of the atmospheres of these stars 
is makily due to hydrogen, and is much 
greater in the red than in the violet. 
We should therefore expect the color- 
temperature to come out too high. 

Finally, there is still another way in 
which we may define the effective tem- 
perature— the “excitation temperature.” 
The lines of a rich spectrum, such as that 
of iron or titanium, are not all absorbed 
by atoms in the same state. Some are 
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produced by atoms in the normal state— 
to which they automatically revert if left 
alone long enough — and others by atoms 
in “excited” states, loaded up with con- 
siderable amounts of energy. Most of the 
atoms are always in the normal state. 
The proporti<»n which are in the excited 
states should increase rapidly with the 
temperature. 

By measuring the strength of lines in 
the solar spectrum, and comparing the 
results with the strength observed in 
the laboratory under known conditions, 
it is possible to find the relative numbers 
of atoms — say of iron — which are in the 
ground state and various excited states, 
and hence to calculate the temperature 
which would be required to produce 
these results. 

Two independent investigators have 
lately applied this method to the sun — 
R. B. King, working on lines of titanium, 
and Menzel, Baker, and Goldberg with 
iron and titanium. They agree in finding 
a very much lower temperature than any 
of these already mentioned — King ob- 
taining 4400 degrees, and Menzel and 
his associates 4350 degrees from titanium 
and 4150 degrees from iron. The last 
named result depends on intensities cal- 
culated from a theory which is admitted- 
ly too simple for the complicated spec- 
trum of iron, but the general agreement 
of all the results is impressive. 

AT first, it looks as if something was 
very wrong indeed; hut, when one 
]<K)ks into the theory one finds that, un- 
der such conditions as prevail in the 
sun’s alnn»sphere, the atoms are got into, 
and kept into, the excited stales mainly 
by the absorption of light in their own 
•spectral lines. The degree of excitation 
slnmld therefore depend mainly on the 
amount of light available for the atom 
to absorb. Now the region in which the 
observed lines are produced is pretty 
well up in ihe sun’s atmosphere. Could 
we strip it off entirely, there would still 
be iron and titanium in the layers then 
exposed, and the spectrum would still 
shf»w their dark lines. The atoms with 
which we have to deal, then, are excited, 
not by radiation corresponding to the 
intensity of the spectrum in the bright 
parts outside the lines, hut by something 
little stronger than the central parts of 
these dark lines themselves. This rela- 
tively feeble radiation corresponds to a 
lower temperature, and the main part of 
the difficulty is explained — though there 
is room for plenty of work still on de- 
tails. 

Before theoretical investigators get 
through with a complete discussion of 
what happens in the solar spectrum, it 
is likely that they will have to invent 
still more kinds of effective tempera- 
ture — each with its own definition, and 
its own numerical value; but^'for the 
present we may have had enough. — 
Ragwia^ June 28^ 1938. 
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General view of the Inlernotionul Bridge hyslem. Left to right: Atiieriran channel crossing from Collins Landing, 800-foot main span; 
reinforced concrete bridge, 90-fooi span, f'rossing Iriieriiational Rift and boundary; two 300-fool continuous truss spans; 348-foot span 
steel arch; Canadian channel crossing with u main spun of 730 feel, terminating on the Canadian mainland near Ivy Lea, Ontario ^ 


A Brtoge of Peace 

Unittnl States to Canaila . . . Four Diflerent Tyjw^s 
of Spams . . . The Biggest Little Bridge . . . Triple- 
Fun4‘tion Pier . . . New Calde Anelioraget-i Used 

By D. B. STEINMAN 

T he new Thousand Islands Inler- 
national Bridge, opened in August 
during a joint U. S.-Canadian cele* 
bration of 100 years of international 
peace, affords the student of engineering 
an opportunity to study an interesting 
and compreltensive project. Comprising 
five separate spans crossing the St. Law- 
rence River and Thousand Islands, the 
complete unit involves four different 
tyjtes of bridge construction. These are 
the two suspension spans linking the 
Islands with the Canadian and United 
States mainland; a double Ferris trus'., 
a rigid formed arch, and a stone arch. 

The three last, with roadways, link 


the Islands with the two main spans. 

The official opening of this bridge 
almost exactly a century after the last 
border trouble when William Johnston, 
colorful buccaneer of the last century, 
ended his “one man*’ Patriot’s War 
against the British government. 

The designing engineers have joined 
economy with beauty and practicality in 
utilizing natural topography and natural 
rock foundations to reduce total con- 
struction costs for the five spans and 8Vi 
miles of roadway to $2,200,000. Engi- 
neers who planned the new steel and 
concrete path learned later that they had 
echoed an older judgement. Two cen- 
turies ago, Indians of the Mohawk Na- 
tion trekked across the frozen river over 
an almost identical course — the old 
Mohawk Trail immortalized by James 
Fenimore Cooper. i 

Favorable topographical ctmditions 
influenced the selection of bridge types. 


Right: The suspetiHion- 
bridge crossing of the 
American channel nears 
completion ; the steel 
deck ready for the road 


fielow: Workers high 

above the St. Lawrence 
River close the last gap in 
the roadway deck of the 
American channel span of 
the Internal ionol bridge 









herved to reduce costs of substructure 
to a minimum, and made possible sev- 
eral unique anchorage treatments. The 
cost ratio of sulislructure to superstruc- 
ture is only 1 to 5 instead of being equal, 
as in the case of what is considered to 
be a normal economical plan. 

Massive natural rock abutments on 
Constance and Georgina Islands were 
factors in the choice of the steel arch 
type of span. A sharply rising rock 
formation on Georgina’s south shore, 
found ideal for both horizontal arch 
thrust and horizontal cable pull, is the 




Above: Continuous truss spans 
cross the historic Lost Channel 
from Hill to Constance Islands 


Right: Fabricating the steel of 
the graceful arch that will sup- 
port the span from Constance Is- 
land to Georgina Island, Ontario 


Hehnv: “The Biggest Little 
Bridge in the World,” a 90-fool 
span, crosses the border of 
the United States and Canada 







this new anchorage form, each of the 
37 U4-inch strands composing the sus- 
pension span cables, which are of pre- 
stressed rope-strand construction, is sep- 
arately and adjustably connt‘Ctt*d to a 
projecting end of one of 37 round steel 
bars, 2’'^s inches in diameter and inde- 
pendently imbedded in the anchorage 
concrete. Each strand terminates in a 
steel socket which is externally threaded, 
opposite hand, and the upper end of each 
bar is upset and threaded. An internally 
threaded sleeve, turned by a wrench, 
serves for connection and adjustment 
between the anchor bar and strand sock- 
et. Following adjustment for length vari- 
ations to assure uniform strand tension, 
the ends of the connecting sleeves are 
spot- welded to preclude subsequent ro- 


scene of the project’s outstanding en- 
gineering feat — a triple-function pier 
serving as the south anchorage (»f the 
suspension bridge, as the north abut- 
ment of the steel arch, and as the pylon 
forming the north end of the arch to 
support the connecting viaduct span and 
ibe arch floor panel. 

A new anchorage for multiple rope- 
strand cables, considered the simplest 
and most economical form yet devised, 
and invented by Dr. Holton D. Robinson, 
of Robinson & Steinman, designing en- 
gineers, has its original application on 
the project’s two suspension bridges. In 
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Right: From Canada to the United 
States. Compare with the drawing re- 
produced at the top of opposite page 
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[F you examine a geology textbook of 
the late 19th Century you may find 
mention of the existence of valleys 
on the sea floor. Today’s textbooks also 
give the same casual reference to these 
valleys. In recent years, however, largely 
as a result of the work of the United 
States Coast and Geodetic Survey, in- 
formation has become available which 
indicates that these neglected submarine 
valleys include some of the deepest 
gashes in the face of the earth. In fact, 
the term “valley” is no longer 
appropriate. These depres- 
sions are so steep sided and 
so enormously deep that they 
should be dignified by the 
name “submarine canyon.” 

Withdrawal of the waters 
from the ocean would show 
these canyons as scheme fea- 
tures that would be almost 
without parallel. Even the 
Grand Canyon might be 
eclipsed by the most striking 
of these oceanic depressions. 

It is literally true that most 
coasts of the world have noth- 
ing above water that will com- 
pare from a scenic point of 
view with the canyons on the 
adjacent ocean floor. Thus 
there are canyons off the New 
England and mid-Atlantic states that 
have walls rising as much as 4000 feet 
alwvc their bottoms. None of the New 
England nor even the Appalachian moun- 
tains have valleys that will hold a candle 
to these giant submarine features. Even 
off a low coast like west equatorial Africa 
there is a gigantic gash at the mouth of 
the Congo River which has been cut 
4000 feet into the ocean bottom. Another 
off the broad delta of the Indus River 
cuts at least 3000 feet below the sur- 
rcuinding sea floor. 

A few of us have been investigating 
these submarine canyons. Where we have 
made detailed examinations, we have 
found that they are in every way com- 
parable with the river-cut canyons of the 
land. They have the same V-shaped cross- 
sections. They have winding courses like 
river valleys on land and they even have 
the same types of tributaries extending 
into the main canyons from 
either side. Also, they slope 
outward along their channels 
as continuously as do river 
valleys. In some cases, as at 
Carmel Bay, California, river 
canyons on land can be traced 
directly out into submarine 
canyons of exactly the same 
character. They are found off 
t^ltny of the large rivers of the 
lands, such as the Hudson, 
Mimssippi, the Francisco 
<»f^fajl, the Salinas of Calb 
>^otnia, ilw Columbia of Ore- 
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What Radical Happening Produced Vast Submarine 
Canyons Comparable with the Grand Canyon? ... In 
Lively Fashion the Geologists Debate this Mystery 



ltl«<‘katon« Model Co. 

A ecule model of the big Monterey submarine canyon, 
off the California coast. It extends to 10,000 feet depth 

gon, the Ganges and Indus of India, the 
Congo and Niger of Africa, and the 
Adour of southwestern France. All these 
points lead to the conclusion that the 
canyons were cut by rivers at a time 
when the water did not cover the present 
oceanic slopes and that subsequent sub- 
mergence has brought them to their pres- 
ent position. 

Against the river origin various geolo- 
gists are raising a storm of protest. Nor 
is the solution of the problem as simple 
as might be supposed. Here are some of 
the difficulties which confront the river 
erosion hypothesis; 

If you partially submerge a model of 
a mountain slope cut by canyons the 
water will extend up the canyons, form- 
ing bays and leaving the ridges standing 
out as peninsulas and capes; but the 
coasts adjacent to the submarine canyons 
are commonly straight or almost straight, 



A model of a group of deep aubmarlhe canyons found 
off the coast of New England* Their origin is unknown 


as for example the coast of 
California or the southern 
coast of western France. 

Because sea-bottoms are 
supposedly not dissected by 
stream erosion, coasts with in- 
dications of considerable up- 
lift might be expected to be 
free of adjacent submarine 
canyons, and yet it is off such 
coasts that many of the deep- 
est canyons are found. 

Geological work on the 
land areas has shown that 
some coasts have been elevat- 
ed and that others have sunk, 
hut that most coasts have been 
extremely stable for long 
periods. Accordingly, it is 
surprising to find that deep 
submarine canyons with their indica- 
tions of enormous sinking exist along 
practically every coast of the world, 

I T might he supposed that if the con- 
tinental margins have all been greatly 
depressed, the downward movements 
would have taken place at a variety of 
times during the past. However, we are 
discovering more and more evidence in 
^hc form of fossil-bearing rocks dredged 
from the canyon walls to show that the 
canyons were made in relatively recent 
times and, therefore, must have been 
submerged even more recently. 

Is it any wonder that a recent geolog- 
ical metaphor is “as puzzling as a sub- 
marine canyon”? Picture the dilemma 
of the poor geologist with his past ex- 
perience and his logic telling him that 
submerged river canyons simply should 
not exist off such a coast as California 
which has been uplifted, and 
certainly not off that remark- 
ably stable New England 
coast, and yet finding off these 
places features which arc the 
twin sisters of the land can- 
yons which he knows to have 
been cut by rivers. 

As a result of this quan- 
dary, proposals have been 
coming out to the effect that 
the submarine canyons are 
the result of processes which 
could eperate on the ocean 
bottom. The authors of these 
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Submarine Canyons 

By FRANCES P. SHEPARD 

A«tocUt« ProfRtftor of Geology, University of Illinois 



ideas seem to have been rather pciorly 
informed of the characteristics of the 
canyons and have in general failed to 
answer objections to their hypotheses. 
For example, the idea that downward 
movements of the earth’s crust produced 
the canyons is disproved by the pattern 
and shape of the canyons: they are en- 
tirely different from those of land valleys 
produced by movements of the crust. 

A n idea which has more support than 
L tliat of earth movements is that 
there are or have been currents moving 
down the submarine slo{»es and cutting 
canyons into them. It has been suggest- 
ed that waves beating against the coast 
and stirring up mud might make the 
water so heavy that it would slide down 
the slopes and produce this cutting. 
However, such an explanation fails to 
account for the typical river pattern of 
the canyons and for their relation to 
many of the largest rivers of which they 
are extensions. Nor does it explain the 
existence of many canyons directly off 
sandy or rocky coasts where mud would 
not lie accessible to produce the cur- 
rents. Furthermore, it is highly improb- 
able that muddy water would set up 
currents of sufficient force to excavate 
enormous canyons out of solid rock 
formations. 

Other geologists, accepting the impli- 
cation that the canyons were cut 


by a collision with a heavenly body and 
that, as a result, the oceanic waters were 
thrown toward the pole, permitting can- 
yons to be cut into the exposed slopes 
of the equatorial regions. Subsequently, 
drowning of these canyons would have 
occurred when the earth’s surface had 
bulged sufficiently at the poles to be ad- 
justed to its new rate of rotation. Un- 
fortunately, even if such a thing could 
have happened, it would not explain the 
canyims since they shcmld all be found 
near the eejuator and should completely 
disappear at 35 degrees of latitude, but 
it is north of that latitude that all the 
deepest well-surveyed canyons of the 
w<»rld have been found. 

One thing is perfectly evident, name- 
ly, that we will never 8t>lve the enigma 
of the submarine canyons by devising 
hypotheses which do not take into con- 
sideration the facts of the case. The 
present writer has been gathering these 
facts from all over the world for the 
past 15 years. There is still much to be 
desired and it is only during the past 
year that it has become possible to be- 
gin extensive and systematic observa- 
tions with all the expensive equipment 
necessary for such studies. However, 
there are already some indications of a 
solution of the canyon mystery. 

The difficulties confronted by the sub- 
merged river canyon hypothesis would 




The E. W, Scripps, 104-foot aux- 
iliary schooner belonging to the 
Srripps Institution and being used 
under a co-operative arrangement 
with the Geological Society of 
America for investigations of the 
ocean floor, including the canyons 


fade if iht* following contentions could 
he demonstrated: 

1. That the canyons have been sub- 
merged long enougli to allow the ad- 
jacent coasts to he straightened by waves 
and currents. 2. That the sea level was 
greatly lowered by the extraction of 
water from the ocean and piling of this 
water on land in the form of continental 
glaciers. This would have allowed the 
cutting of canyons hy the extended 
streams off all the coasts of the world 
and off the oceanic islands. Then the 
melting of the glaciers would have 
drowned the canyons. 3. That the outer 
portions of the submarine canyons were 
formed independently of the lowered sea 
level by a variety of processes. 


by rivers and realizing the im- 
probability that all the conti- 
nental margins had been recently 
depressed, have resorted to the 
alternative of sea level change. 

Thus it has been suggested that 
the whole Pacific Ocean basin 
sank, drawing off the waters 
from the coasts of the world. 

This^ would have allowed the 
canyons to be out and a return 
of the ocean fhmr to its former 
position would have drowned the 
canyons. Sank! — but into what 
could tlie basins sink, since the 
earth’s interior is known to he 
solid? Furthermore, the islands 
in the Paciffc have submarine 
canyons, hence they were in- 
volved in the sanpe changes as 
the continental margins. Prob- 
ably have little help from this 
source, A still more fanustic 
notion is that the earth's rate of Part of California <to the right) and canyons Cn 

rotathm was suddenly decreased adjacent «ea-hoUom, exhibiting stream patterns 



It has been shown that enor- 
mous quantities of sediment are 
being carried toward the sub- 
marine canyons either by rivers 
entering at their head, as in the 
case the Congo where a sub- 
marine canyon extends well in 
toward the shore line, or by cur- 
rents as in the case of south- 
ern California where enormous 
mt>vements of sand along the 
coast are shown by the fills be- 
hind breakwaters and next to 
piers. Despite this fact some 
canyons come up almost to the 
beach. If these canyons have not 
been submerged recently, why 
are they not filled? The Bp' 
to this can be given 
confidence. The vaJ' 
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water. These movements, which are prob- 
ably of the nature of mud flows, have 
been known to o<Jcur after earthquakes. 
For example, the canyon off Yokohama 
was found to be hundreds of feet deeper 
after the great Japanese earthquake of 
1923 and this deepening must have been 
due to sliding of the bottom material 
since it is far too great to be accounted 
for by sudden crustal movements. More 
recently, checking of the depths at the 
head of a canyon off the coast at La 
Jolla, California, has led to the disccwery 
of landslides in operation. The slow 
progress of one slide was charted and 
a large crack was found to open on the 
side of the canyon. Later the bl<»ck on 
the seaward side of this crevice was de- 
tached and slid out to sea, leaving the 
canyon considerably wider than it had 
been previously. 

T he significance of these mud flows 
and landslides is thal they make it 
possible for the canyons to have been 
submerged for indefinitely long periods 
without filling and certainly for long 
enough time so that the rivers and waves 
could have straightened the adjacent 
coast, by filling in the heads of the bays 
which resulted from the canyon sul)- 
mergence. 

With regard to the lowering <d sea 
level due to the forming of great conti- 
nental glaciers, there is no question but 
that the glaciers during the ke age re- 
ceived their water from the ocean due 
to evaporation and later precipitation of 
the water vapor in the form of snow. 
As this snow accumulated on the land 
the ocean level was reduced by an 
amount corresponding closely in volume 
to the growing ice sheets. The question 
is whether the ice caps could have been 
large enough to have produced the low- 
ering of thousands of feet which are 
essential in order to make this idea of 
any consequence. It has been estimated 
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that the sea surface was lowered only 
300 feet from this cause, but such an 
(stimate is very conservative and it 
doesn't hwk asS though we were going 
to solve the mystery of the submarine 
canyons by conservative speculation. 
Something pretty radical must have hap- 
pened. 

The Soviet geologists have been niaj)- 
ping the evidence of glacial action in 
northern Russia and Siberia and their 
latest report shows that all over this 
territory the ice caps moved onto th«‘ 
lands from the north where the Arctic 
Ocean now t'xists. These findings may 
be interpreted as meaning that there was 
a gredt ice cap centering in some place 
in the Arctic, perhaps northern Green- 
land. From this the ice spread on the 
one hand into North America and the 
other into northern Europe and Siberia. 
What, after all, could be more natural 
than to have an ice cap in the northern 
hemisphere with a center near the pole, 
similar to the Antarctic ice cap in the 
southern hemisphere? 

Furthermore, a great enlargement of 
the Antarctic ice cap may have occurred. 
These huge masses of ice in bfith hemi- 
spheres may have grown till they became 
several miles thick; certainly an aver- 
age of four miles is a reasonable esti- 
mate. The result of such caps would 
have been the lowering of the sea level 
to an extent which would at least have 
been a great help in explaining the sub- 
marine canyons. 

On the other hand, if the ice had low- 
ered the sea level as much as 10,000 feet, 
which may be necessary to explain the 
deep outer portions of some of the can- 
yons, there would have been so little 
water left in the basins that practically 
all the marine life would have been killed 
by the great increase in salinity due to 
such concentration. There is no evidence 
of great extinction of life, nor is it likely 
that the ice could have grown till it pro- 



uf m\l boats used near the Scrlpps Institution, of La Jolla, California, for re- 
X^ornia^^ttcb as ebartin* minor changes in the lieads of the submarine canyons 
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duced a 10,000-foot lowering. These 
outer portions of the canyons are for 
the most part only poorly surveyed, 8(» 
that we do not know whether they rep- 
resent the same river canyon types as 
the inner portions. It is not unlikely that 
they were formed in some other way. 
There are plenty of irregularities on the 
deep sea-bottom, due to crustal move- 
ments and to sub-oceanic volcanic activ- 
ity. It is quite conceivable that, when 
the waters were lowered by the glacial 
period, rivers flowed into pre-existing de- 
pressions on the former ocean bottom 
and cut their canyons in continuity with 
these features. Also, it is very likely that 
some canyons have been depressed over 
a long period of lime by earth move- 
ments till they reached great depths. 

It is, of course, impossible to tell 
whether new information will finally 
demonstrate the correctness of the hy- 
pothesis which has been outlined. On 
the other hand it is safe to predict that 
the ultimate explanation of the canyons 
will be equally revolutionary so far as 
the science of geology is concerned, and 
will probably have an important bearing 
on the other natural sciences of the earth. 

recent geological and other pro- 
^ fessional journals there is a growing 
literature on the submarine canyons* 
The American Philosophical Society, 
Independence Square, Philadelphia, Pa*, 
has recently published a book contain^ 
ing a number of papers delivered at a 
symposium on this subject, with the 
discussion that followed the symposium* 


Vegetarian China 


For Centuries China Has Unconsciously Been W ork- 
ing Out a Vast Food Exptirinient From Which the 
Western World Can Learn Practical Lessons 


By WILLIAM H. ADOLPH 

Professor of Biochemistry, Yenching University. Peiping, China 


R ural china has furnished what 
is probably the best large-scale, 
long-term experiment with a vege- 
tarian diet which the modern world has 
witnessed. Vegetarian fads in our Occi- 
dent have come and gone and, while 
enthusiasts still stage occasional re- 
vivals, it is probable that as an accepted 
nutritional regimen, pure vegetarianism 
is on the wane. By vegetarianism is 
meant eating food which is solely of 
vegetable origin. The ration therefore 
does not include milk, milk products, 
meat, eggs, or other food-materials de- 
rived from animal sources. 

The experiment which the rural pop- 
ulace of China has been carry- 
ing on is in many respects un- 
conscious, but one source of its 
importance lies in the fact that fRuiTj 
it is unconscious. Another reason ^ 
for its importance is the fact 
that it has involved not merely a 
few selected white rats, or even 
a few human subjects sludtered 
in the artificial comforts of the 
nutrition laboratory, but several 
millions of people as experimen- 
tal subjects. Furthermore, it has 
extended not over a few weeks 
but over a score or more of cen- 
turies, It is estimated that not _ 
more than 10 percent of China’s 
population live in the cities, and the 
fm^d habits of the remaining rural 90 
percent have remained largely unaltered, 
even as the agricultural economy has 
remained largely unchanged, over a 
period of thousands of years. The solu- 
tion to its foremost problem which China 
has reached — that is, the problem of 
maintaining a large population on an 
agricultural basis — is therefore worthy 
of study. In fact, such a state of nutri- 
tional equilibrium as lias been attained 
with human subjects in this area of 
eastern Asia is unique in the realm of 
nutritional investigation. Moreover, with 
the economic factors of the modern 
world rapidly changing, the opportunity 
which this experiment offers for study 
will quite probably never exist again. 
Figure 1 is based on a number of pre- 


liminary surveys of what Chinese na- 
tives eat. It provides a comparison of the 
average dietary of China with that of 
America. Also, it indicates the almost 
complete extent to which the Chinese 
diet is vegetarian. In the Chinese diet, 
meat, fish, and eggs furnish only a very 
small amount of the total food supply. 
Even then many observers feel the fig- 
ure indicated for meal — 3 percent — is 
too high and does not propel ly represent 
the facts, while the milk and mflk prod- 
ucts consumed in China are so small in 
amount lliat they do not appear in the 
diagram at all. The amount of milk con- 
sumed averages less than 0.1 percent. It 
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is of no small moment to realize that this 
large rural community of several hun- 
dred million people has lived and sur- 
vived for, say, 40 centuries without milk 
as food and without the use of any kind 
of dairy industry. Nor can it be asserted 
that the net result of this national ex- 
periment is qualitatively inferior, for ex- 
ample, to that of the Mongols to the 
north of the Chinese who do consume 
milk. Nor is this result in any sense cul- 
turally inferior to that of non-vegetarian 
countries. 

The same diagram shows that the 
American dietary is a true omnivorous 
diet and, while it is not a perfect diet in 
many respects, it docs provide what the 
nutritionist terms a well-balanced in- 
take. 

The vegetarian diet of China is, strict- 
ly speaking, a cereal diet. Legumes — 
and this includes the soybean — are here 
included in this cereal group. The 
cereals consumed in North China (gen- 
erally eaten as bread ) are mainly wheat, 
millet, corn, and kaoliang; the southern 
Chinese replace these by the sin- 
gle cereal, rice (steamed rice). 
VBLE5 customary reference to 

China as a rice-consuming na- 
^ lion applies, it should be oh- 
served, only to the southern two 
RCH thirds of the country. 


Figure 1 : Even an avowed vegetarian In the Occident 
might find himself liiitigry for foods of animal origin 
— butter, eggs, milk— if he ate u rural Chinese diet 
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Figure 2: Like it or not, China’s 
peasant must get his protein— all 
but 5 percent — from vegetable foods 


5^^ II A careful analysis of 

IM, the data from dietary fig- 
ures for China shows an appar- 
^ ent shortage of two items — cal- 
cium and protein. The first of 
these, calcium, is closely related 
to skeletal growth and stature. 
The amount of calcium con- 
sumed per capita throughout 
China appears to he not only dangerous- 
ly near the minimum amount consistent 
with health and vigor but, according to 
western standards, it is far below that 
amount. An abundant supply of calcium 
is related to the use of milk. American 
nutritionists, in fact, are accustomed to 
look to milk to supply practically the 
entire calcium need of the human or- 
ganism, and the one quart of milk per 
capita per day recommended by the Oc- 
cidental nutritionist for the growing 
adolescent is largely dictated by this 
need for calcium. 

The protein factor, on the other hand, 
involves a question of quality rather 
than one of absolute quantity. Figure 2 
indicates the extent to which the protein 
consumed is derived from animal 
sources (meat, milk, eggs) and vege- 


133 




m 


SCIENTIFIC AMERICAN 


SEFTEMBER ^ 


table sources (principally cereals). 
Protein studies show that vegetable pro- 
teins have many shortcomings; they are 
less completely digested in the alimen- 
tary tract, and the portions digested are 
intrinsically of lower nutritive value. 
This means that, from a purely quantita- 
tive angle, more vegetable proteins must 
be eaten to meet the requirement. If 60 
grams (two ounces) of protein per day 
are recommended for the mixed meat- 
milk -vegetable diet, probably 80 grams 
per day should be the intake on a more 
strictly vegetarian diet. 

One of the interesting results of the 
Chinese experiment is the unconscious 
hut independent discovery by the farm- 
er-consumer that bread made from a 
mixture of cereals is usually to be pre- 
ferred to that made from a single cereal. 
Various types of mixed flour are found 
native to different areas in North China. 
Crop conditions in each district dictate 
different mixtures, but in almost every 
district the farmers report a conviction 
that the mixed flour is superior to any 
one of the constituent simple cereals. Ex- 
act laboratory measurements have only 
in recent years demonstrated tViat this 
concerns the prcitein factor, for mixed 
cereal protein has an enhanced nutritive 
value, it is no longer regarded as sur- 
prising when laboratory experiments 
confirm the findings of the ages! Figure 
3 shows the growth curves obtained when 
mixed cereals from representative rural 
districts in North China were fed to 
laboral<>ry test animals, in such a man- 
ner that the pr<»tein constituted 10 per- 
cent the food. 

F IGDRES 4 and 5 illustrate the re- 
sults obtained with laboratory white 
rats, using littermates of the same age 
and initial weight, when fed typical om- 
nivorous and vegetarian diets — in both 
cases the rat that received milk grew 
far larger and heavier than the other. 
It must be kept in mind that an experi- 
ment with laboratory animals, under 
controlled conditions, accentuates one 
particular factor and purposely over- 
looks the many other physiological fac- 
tors to which man in daily life is subject 
and which in human practice would also 
affect the results. The results pictured 


here, from the Ycnching University 
laboratory, are, however, typical of many 
growth experiments carried out with 
vegetarian diets. In the Peiping Union 
Medical College, under the direction of 
Dr. Hsien Wu, attempts were made over 
a period of years to find a combination 
of vegetable materials which would 
produce growth in white rats compar- 
able with that produced by an omnivor- 



Figure 3: Modern seienre proves 
that I he %vhole exeeeib I he suni of 
the parts. However, China learned 
this fart empirieally, centiirieB 

ou.s diet, hut the search did not lead to 
success. Ah a result, nutrition labora- 
tories in the Orient which maintain rat 
colonies and raise white rats for experi- 
mental purposes, have found it advisable 
to feed these animals with a stock diet 
< (mtaining an appreciable amount of 
i.nimal protein. This may Ik* meat pro- 
tein, casein (from milk), or even milk 
itself in some form. Results obtained 
with white rats may not he directly ap- 
plicable to man, hut the experience of 
nutritionists indicates that these quali- 
tative differences between vegetable and 
animal protein cannot he <»verh>oked. 

Many <»f the Rmd habits of the Chinese 
people, however, involve questions of 
food economics. Milk has never become 
a substantial item in the dietary. Tlie 
reason is related to economic factors. 
The agricultural economist explains that 
calling upon a cow to eat cereal and 
convert this into milk, which in turn is 
then consumed by man, involves a great- 
er energy loss than allowing man to 
consume the cereal in the first place. If 
man can actually convert cereal food 
directly into human brawn and human 
energy, then a cow becomes only an ex- 


pensive intermediary* Such economle 
facts, particularly when the tremendoiro 
loss involved in a “cow converter’* is 
weighed, become part of the Inarticulate 
nutritional experience of a people. The 
same line of experience applies to meat, 
which is an expensive food in the Orient. 
When meat as a food is measured in a 
{ imilar way it is found that the process 
of changing the agricultural crop into 
beef before it becomes human food in- 
volves a similar conversion loss. Animal 
husbandry furthermore has demonstrat- 
ed with regard to meat production that 
I he crop yield of a given unit of land 
area, if used to feed farm animals, will 
produce twice as much pork as beef — a 
fact that may be connected with the 
well-known prevalence of pork over beef 
in China. It has also l^en similarly 
suggested that steamed bread, because 
it is prepared with the expenditure of 
much less fuel than baked bread, has 
become the bread of North China, due 
to an economic factor. 

T he laws of supply and demand are 
related, of course, to the province- 
wide task of feeding large populations. 
Food consumption is readily estimated 
directly from the crops grown, for in 
China no significant amount of food is 
transported from one province to an- 
other. The close relationship between 
crop-production and population is sug- 
gested in Figure 6. The calculation 
‘ hown in this table takes Shantung pro- 
\ince for an example and merely con- 
Neils the food yield of a given area into 
food calories available per capita of 
population. The figures indicate that, 
for a typical agricultural community (an 
area without extensive industrialization ) 
this province can provide just barely 
enough agricultural product to support 
its present population. There is certain- 
ly no margin! Shantung is typical of the 
region of the Yellow River delta. The 
[lopulation is dense and the area aver- 
ages hardly more than one crop per year. 
Other formulas for estimating popula- 
tion pressure yield similar results. Sig- 
nificant population facts for Hopei, an- 
other of the north China provinces, are 
illustrated in Figure 7. 

Nutritionists during the past decade 



Figures: Rat at right grew ap pn a 

diet. It outweighs Its vegetah]e4ed Uttermale 390 peris^pl 


Figure 4: Rat at left ate a wheat-milk diet and outweighs 
its undersized rice-aad*vegeubl<sfed littermate 2S2 percent 




135 


have mrAed from a di»ous«icm of what U 
the minimum diet to a consideration of 
what is the oi^timum^ or best, diet. Su- 
perior effects measured in terms c»f 
growth in weight have been many times 
reported for laboratory animals when 
the amounts of certain chemical essen- 
tials in the diet have been augmented. 
Especially favorable results have been 
obtained by increasing tbe calcium and 
the milk protein, as well as the vitamini-. 
Measurements in the United States indi- 
cate that during the last half century 
there has been a marked increase in 
stature and physique in the younger 
generation of Americans. This may be 
attributed to improved living conditions, 
but among these conditions the improve- 
ment of the diet is certainly a leading 
factor. This observation is paralleled by 
results obtained at the Connecticut Agri- 
cultural Experiment Station where one 
of the oldest and largest of the white 
rat colonies used for nutrition experi- 
ments is housed and has been kept un- 
der careful observation. These animals 
have been fed the best diet available. A 
recent report shows, however, that in 
this colony over a period of 25 years 
there has been a gradual improvement 
in growth as new discoveries in nutri- 
tion made possible successive improve- 
ments in the stock diet fed. This growth 
performance is represented by the 
curves shown in Figure 8; thesw* curve** 
indicate averages, of course, for a large 
number of rats. In the same way in man 
tile norm of growth may be rising. No 
one has yet accurately defined the upper 
limit of increased stature and physique 
which may he reached with improvement 
in the diet. It is evident that many of 
these factors are subtle, and that such 
experimental results often become ap- 
parent only when the experiment is ex- 
tended over many generations. We can 


CALCltLATION OF FOOO SirPPI.\ 


Province of Shantuwo 


Av«r«K« Crop ProiiurUoii (wb«al an rx- 
amptet t kilo oT wheat aquivalent to XSnO 
ealoria*) 


Yield, I crop per year, per hectare (2.*i 
aerai 1^:1000 kilo*, aqitivaleni to: 

3,$00,000 calories 

Area of province II.OOS.OOO haetares 

Tillabla area (estlmatad) 

10,000,060 hertarof 

FopulatioA 37,000,000 

TRlalile area par capita .17 kaetaret 

FrmitMlni enerity (I crap per year) 
par capita 030,000 cilorier 

Far aaplta aouivateal in foo4 Miorpy per 
1000 eiUories 

for man doHif Ua|il work 
ll00«alor)»» 
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merely ask; How far can such an in- 
crease be continued? Is there an opti- 
mum physique for the animal and for 
man which we have not yet attained? 

The bare fact remains that the 
Chinese peasant has maintained him- 
self for 4000 years or more on a diet 
which is not only vegetarian but whicli 
does not contain milk, the sine qua mm 
of the western dietitian. Milk is the one 
item without which our nicely balanced 
calculations become sadly deranged. 
Nevertheless, not only do simple calcu- 
lations demonstrate that in China a na- 
tion-wide dairy industry is at present 
impossible, but history would seem to 
indicate that the Chinese people have 
never used milk. 

The low calcium intake mentioned 
above causes the eastern dietitian some 
concern, for instead of milk, which in 
other countries is the chief source of 
calcium, the Oriental must seek vege- 
table sources «>f calcium to holster up 



HOPEI NEBRASKA 

fCHIMA) (USA) 

Figure 7: Each dot represents 50,0(MI 
population. Let the Nebraskan, or 
even the Ohioan, imagine what his 
state would he like under the popu- 
lation pressure of Hopei Provinre 

this supply. The amount of calcium 
consumed per capita per day is startling- 
ly low by western standards. The im- 
portance of this element lies in the fact 
that calcium is the chief constituent of 
the hones and skeleton, and it seems like- 
ly that the low calcium intake is one of 
the limiting factors to which the Chinese 
physique has had to adjust. It has been 
naively suggested that Hie lower stature 
of the Oriental races is the result of this 
adjustment! This is only a conjecture, 
hut it reflects some of the basic facts 
which the nutritionist may be called 
upon to explain! What is a nutrition 
standard? It may he wrong to refer to 
the diet of the Chinese peasant as a 
deficient diet. May it not be true that 
observations on longAerm experiments, 
such BB the Chinese experiment, will 
assist the world to establish truer norms? 
If we can look to the Orient for a 
mo9% satisfactory definition of many of 
these dietary values. 

It is impossible to discuss here other 
aspects of (China’s vegetarian 
experiment. The problem of vitamins 
in the vegetarian diet forms a distinct 


GRAMS 



Figure H: Generations of improved 
diet work clmngeA on rat growth 


chajiter; the effect of high carbohydrate 
diet with its abundance of roughage is 
another; the soybean in China^s dietetic- 
repertoire is still another episode whose 
importance America has just discov- 
ered; there are other unique conlrihu- 
tions. It may be concluded that, in the 
realm of rural nutrition, China has at- 
tained a solution to her food problem 
which economically is creditable and in- 
tensely practical, but qualitatively, the 
verdict declares, there is ground for 
much improvement. Improvements which 
health officers and nutritionists are pro- 
posing will involve decreasing the per- 
centage of cereals in the diet and in- 
creasing the amount of green leaf vege- 
tables and tubers such as sweet potatoes, 
and also the greater use of eggs as food ; 
these changes possibly can be brought 
about without serious jolts to the agri- 
cultural economy. In addition t*> these, 
most programs propose rapid indus- 
trialization which, by raising the 
ectmomic level, will enable the indi- 
vidual to expand the food budget and 
will make possible the beginnings of a 
dairy industry. Industrialization may 
thus be defined as a device to relieve the 
pressure on the land! Ifealth education 
is receiving special attention. All the 
nations of the world are absorbed in the 
task of developing national vigor and 
physique, Nutritional science in the 
Orient has only begun to apply itself to 
the problems at hand, 

M an has for many years been aware 
that there was some relationship 
between food and physique, but the 
realm of nutrition is being expanded to 
include other qualities than mere 
growth. The president of the American 
Medical Association recently proclaimed 
that the newer knowledge of nutrition 
promises “greater vigor, increased lon- 
gevity, and a higher level of cultural de- 
velopment.” 




Turning ’Em Around 


A LONG the South Street of 19th Cen- 
tury New York, bowsprits protrud- 
ed over the sea wall almost to ship 
chandlers* doors. Out of the holds of 


sleek clippers came silks, leas, rare 
woods, and bric-a-brac, all the lush 


Cargo Ships Unl<»a<le<l, Rehmded Speedily, Efli- 
«*i<«tly . . . Metho<l is Exacting . . . Stevedores Su- 
pervise, Arrange Cargo . . . Difficult Details 


wealth of China and India, to be hauled By DAULTON MANN 

away over the cobble-stoned waterfront Executive Vice President, Grace Line 

street by four-horse teams. Today, huge 
motor-trucks laden with machinery, tires, 

airplane propellers, copper, steel rails, tpianlities of manufactures. During 1937 example of modern cargo handling at 

auto chassis — the products of a highly alone, the United States exjxirted goods maximum efficiency. From the North 

industrialized society — crowd the docks valued at about $2,453,056,000. And 80 River pier, in New York City, south to 

of New York City. percent of all American exports are Valparaiso, Chile, the ships of this line 

Instead of the uncertain cargo move- transported by water. stop at more than a dozen ports which 

ments of sailing days, these goods move During the year ending December 31, bridge the gap of temperature from win- 
between ports today on schedules which 1936, about 8591 vessels entered the port ter to summer and present varying prob- 

are clock-like in their regularity, A hun- of New York and about as many left. In lems of unloading and loading from 

dred years ago perishable cargo was the holds of incoming ships were 34,000,- lighter to ship, or from dock to ship. Be- 

nearly unheard of, but now fast freight- 0(K) tons of merchandise ; and ships, leav- cause of these natural difficulties the 

ers, equipped with modern refrigeration, ing for foreign ports, carried 11,500,000 handling gear is of special design — 

carry fruits from California, bananas tons of freight. Valued at over $2,000,- hatches are unusually large and the old 

from Central America, meat from the 000,000, this import and export cargo donkey engine has been replaced by the 

Argentine, to the ports of the world. was entrusted to the care of stevedores electric winch. The Grace Line’s sched- 

Few nations are as self-sufficient as the who unload and load the freighters, ule of operation is based on a quick 

United States, yet this country must im- tramps, and combination passenger and turn-around, necessitating the utmost 

port many of the materials for one-time cargo vessels which dock at New York’s ingenuity in handling cargo with the 

luxuries — present necessities which mass- North and East River piers. To facilitate greatest possible speed. The man who 

production technique has transformed the movement of this freight, about makes this possible is the stevedore, 

into household articles. For the tremen- $1,000,000,000 has been spent on piers, 

dous electrical industry, 17 nations ship warehouses, drydock, and other neces- ALL repairs, painting, and renovating 

materials to the United States. The sary equipment. are done in port by shore gangs em- 

radio’s countless parts travel about 250,- Definite problems — technical, geo- ployed by the shipowner. Once the ship 
000 miles before assembly at the factory. graphic, and labor — face the shipowner is unloaded, a gang of men cleans out the 

But countries like the United States in the movement of water-borne cargo. hold before the job of loading the ship 

and Great Britain, which have built up From the point of view of variety of with new cargo is begun. The unload- 

huge industrial centers, export great cargo and ports of call, Grace Line is an ing ^nd loading are done by the steve- 

dore; he is no unskilled laborer doing 
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»outh stop at the same ports, and 

From piles on the pier, most cargo is loaded by trailers or by derricks. This elec- carry cargoes of finished goods manu* 

trie bolster Bits a skid-load el barrels and will carry them to the proper pUe factored products. Returning’ north, 
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these ships mainly carry raw materials 
such as beans, wool, copper, coffee, and 
tubaccou Therefore, for all ships can 7 ing 
cargo on definite schedules, the cargo 
htowag(‘ plan is uniform. 

When cargo reaches the pier, or is 
brought alongside the ship by lighter, a 
cargo checker notes the bill of lading 
(size, weight, and quantity of cargo), 
checks the measurements, and makes out 
a dock receipt. A carbon copy is attached 
to the shipment. On this carbon copy re- 
ceipt is a description of the cargo and 
the weight of the shipment. 

As cargo accumulates, the pier super- 
intendent begins to check his loading 
lists, noting the weight-ton and stowage- 
ton. Stowage-ton is calculat(‘d at one ton 
to 40 cubic feet of space, and shipown- 
ers have the choice of charging per 
weight-ton or stowage-ton. If the ship- 
ment is copper, which weighs so much 
more per cubic foot than wool, the freight 
charge would be by weight-ton. 

After sorting out the varied shipments, 
the pier superintendent must next sidve 
his labor problems. Perhaps the ship has 
(locked at New York on Tuesday at 9:00 
A.M.; then, at 5:00 p.m. on Friday, she 
will leave for Chile. During the short in- 
terval, cargo must be unloaded and ship- 
ments out of New York, as well as the 
‘ hip’s stores, must be put aboard. The 
i tores are routine work, but the cargo is 
a weekly headache. Whether it is a job 
of loading or unloading, the pier super- 
intendent knows, from the mani- 



For hoisting aboard liquid-filled barrels, perhaps those shown in the opposite photograph, 
spreader bridles and skids, upon which the barrels rest, are used as in the illustration above 


lion of the superintendent’s loading lists, swinging bulky machinery, copper in- 

other freight may have been hooked; gots, or boxed automobile parts into posi- 

where will this cargo go? He has to lion while the derrick booms swing high 

find a place for it. With such problems overhead. Each hold aboard Grace Line 

vexing him, the pier superintendent ships is divided into three sections: lower 

struggles with the puzzle of allotting hold; next, ’tween deck; and last, next 

cargo. It’s a magician’s hat trick in re- to the hatch, the C(»ver of the hold or 

verse and on a gargantuan scale. The the shelter deck. (This is the general 

problem is not what things come out, hut American helow-deck plan. The English 

how to get the kn(»wn objects in, is: lower hold, orlop deck, ’tween deck. 


fest lists, the amount and type 
of cargo which must bc^ 
handled. Also, he knows 
how many tons the ship 
can load and unload per 
hour. Thus, from the 
manifest lists and the 
chip’s capacity for work- 
ing holds, he can tell how 
many longshoremen he will 
need to load the ship. He 
hires these laborers to work in 




In charge of all loading is 
the Chief Mate. In the 
ship’s chart room is a 
plan of the ship’s holds; 
as the freight is placed 
aboard the vessel, the 
cargo is plotted on this 
plan. In each hold is an 
officer and a checker ; the 
officer notes the port and 
stowage in a “cargo book,” 
while the checker jots down 


shelter deck.) 

D efinite rules for loading ships 
have evolved from experience and 
common sense. Cargo is loaded with 
two requirements in mind — safety and 
accessibility. Cargo is a ballast, and im- 
proper loading will affect, dangerously, 
the balance of a ship. Poor loading will 
make the ship sluggish in rough weather, 
cause the ship to list dangerously in 
choppy seas because of shifting cargo. 



eight-hour shifts, for loading a vessel is each shipment as it is stowed away. make the ship loo heavy forward so that 
a 24-hc)ur job; work goes on day and The actual work of loading, however, she buries herself in high seas, or too 
night, often up to within an h<nir, or even i*' in the hands of the stevedore. The light and thus put an undue strain on 

less, of sailing time. stevedore divides the cargo according to the ship’s hull. Heavy cargo goes into the 

His labor problem settled, the super- ports (away from the home port this is lower hold, but some heavy cargo is also 
intendent studies the nightmare task of done by the Chief Male). From the pier distributed between ’tween deck and 

loading the ship. It must l>e done most superintendent, the stevedore receives shelter deck so that the ship will be 

economically, and in such a manner as the distribution list, which describes the neither too tender nor too stiff m rough 

will provide for the most efficient dis- <‘argo, tells the amount of each shipment, weather. 

charge. There is a stated amount of cargo and where each allotment is to be stowed. For certain light cargo, rope or wire 
to be shipped. But there is the inexorable When the ship arrives at the pier, the net slings are ust^d for lowering; box and 
fact that the ship can carry only so much stevedore’s work l>egins. On the pier he crate slings for heavier cargo; wire- 

freight, Will there be an over-load — an must separate valuable cargo and per- cables and chain for machinery and steel 

excess amount of cargo which can be ishable shipments from the rest of the rails; canvas slings for bags and flour; 

loaded on the deck? Or had the ship- freight. The cargo is further divided up barrel hooks for kegs, and so on. In 

menls of rails for Cristobal better wait into heavy and light cargo, into charac- s(»me cases, automobiles are driven right 

for the next ship south? Would it be ter cargo (such as “reefer” cargo— into the ship’s hold through side ports; 
more economical to ship the crated auto- freight kept under refrigeration ) , and in other instances^ they ^ are hoisted 

mobiles this trip and unload and reload according to port Then the cargo is aboard by the ship s derricks, 

them five times before reaching their ready^for loading. In ® sAtp l<>aded in New York fw VaL 

port at Salaverry, Peru, or delay ship- Looking down into the hold of a ship paraiso, cargo for the last port is loaded 

ment until the next ship leaves for South is almost a dizzying stunt. As though in first, and that for the first port last. But 

America? Within 24 hours after comple- a deep well, men are working far below, not all shipments for one port are loaded 
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Number 3 bold of the Sania 
Lucia (left) showing the lower 
hold, far down; next, the 
*tween deck; and laat, the shel- 
ter deck. Often loading and 
unloading go on at the same 
time, as is the case here. Cop- 
per bars are being hoisted out 
of the hold; the longshoreman 
has just hooked on the ^Burton 
hook** coupling the **Pennant’* 
to the ^cargo fall** to swing the 
load over the shlp*8 side. Be- 
low: A seated ship*s officer 
checks off shipments as long- 
shoremen level off cargo being 
lowered into the hold in slings 



into one hold, for this would alow up 
loading and discharging. Instead, ship- 
ments (or Callao, Peru, will he distrib- 
uted among as many holds as possible so 
tliat the maximum number of holds can 
be worked at one time, thus facilitating 
the unloading of the ship and reducing 
the number of man-hours of work. Econ- 
omy is, in the shipping business, a shrew 
of a taskmaster. 

But regardless of the orderly loading 
of cargo according to ports of call, there 
are other trials and tribulations to vex 
the stevedore. Certain types of cargo 
cannot be placed together, and certain 
other cargoes must be isolated. The steve- 
dore may tear his thinning hair, but 
Iheae rules are inflexible. 

AB moist freight — or liquid — must be 
separated from dry goods, since moist 
freight ten^s to cause injury to cargo 
which must be shipped dry. Oil and 


turpentines are never stowed in the 
same compartment with wool, flour, or 
sugar. However, cotton, a dry cargo, 
must be segregated from all other ship- 
ments and is usually protected with 
’tween deck hatches, thoroughly secured. 
When damp, cotton is subject to spon- 
taneous combustion. All freight with 
cotton’s similar combustible nature is 
placed far from passenger and crew 
quarters, boilers and bulk-heads. 

Other freight also must be given spe- 
cial compartments. Certain moist cargo 
doesn’t exude the pleasantest of odors, 
and some types of material were never 
intended for perfume: these cargoes 
must be stowed far away from green 
fruits, foods, and similar freight. 

Aside from proper distribution lo pro- 
tect cargo from spoiling, mechanical 
precautions are taken. Certain freight, 
including foods, must be kept at definite 


temperatures to prevent spoilage. Mod* 
ern cargo ships t^ay are equipped with 
the finest of mechanical refrigeration, 
(llargoes which must be kept at certain 
temperatures will be placed in refriger- 
ated holds and kept at the required tem- 
peratures throughout the voyage. In tb.; 
Chief Engineer’s log room are gages 
which keep a record at all times of the 
temperatures in the ship’s massive re- 
frigerators and these data are regularly 
checked by assistant engineers in charge 
of the c(K>ling apparatus. Temperature 
levels are pre-dctermined by the require- 
ments of each kind of perishable cargo. 

As cargo is swung into place and 
stowed by longshoremen, the strictest 
precautions must be taken against shift- 
ing during rough weather. Listing, dan- 
gerous to ship and passengers, can re- 
sult from two causes directly laid to 
loading — improper distribution of car- 
go; shifting of cargo during rough 
weather. The first cause is eliminated by 
proper loading at the pier, and the sec- 
ond is counteracted by correct stowage. 

Simple devices are used to keep cargo 
in place. Carpenters make bulky cargoes 
solid. On top of the lower tiers of freight, 
“dunnage” (wood planking) is laid 
down as a flooring upon which the next 
tier of freight is stowed. Between the 
empty spaces of articles are placed 
blocks of w(K>d (“chocking”) so that 
empty places are completely filled and 
eacli tier of freight becomes one solid 
mass. Freight such as barrel gi>ods, rolls 
of paper, newsprint, and roofing are 
stowed in “head-up” position, which 
prevents sliding and acts as “dunnage*' 
for other material. 

Safeguarding ship and cargo by prop- 
er stowage does n<»t end the precautions 
against accident. There is ever present 
the fire hazard, and against this most 
dangerous of threats to safety the mod- 
ern cargo ship has arrayed a formidable 
variety of equipment. 

The most effective method of fighting 
such a fire today is by use of carbon 
dioxide. After closing all hold venti- 
lators, the gas valves are opened from 
the engine room or the bridge and the 
carbon dioxide pours into the hold, 
smothering the fire. 

T his efficient 20lh Century transpor- 
tation of cargo by water is essential 
to the general good living of a highly 
industrialized society. Many luxuries of 
the past have become household articles 
today because of the ingenuity of mod- 
ern transportation. 

Celluloid for Hollywood film, iron for 
gas ranges, brass for faucets, porcelain 
for electric insulation, wire filaments 
for the radio tube, and constant supplies 
of fresh foods from the far eotmn M 
the earth-— all these are the rewards of 
invention, modern water transpoftatioh, 
and the Ingenuity displayed in handily 
mass freight shipments^ 


A MONTHLY DIGEST 


Making Money Out 
OF Roads 

I F a road carries 700 vehicles per day, how 
much revenue will it yield in gasoline 
I axes alone? The sum is surprising. If the 
drivers get 15 miles to the gallon (which 
most of them do not) and the gasoline tax 
averages 5 cents per gallon (which it does 
— at least), then the 700 cars a day will 
burn a little less than 17,000 gallons per 
mile of road per year, and the income from 
gasoline taxes will amount to about 850 
dollars per mile . — Highway Hesearth Alh 
itrarts. 


Pipe-Line Tracer 

AN unskilled person can opciale a new 
./x radio pipe-line detector which has been 
designed by Engineering Laboratories, Inc. 
With this instrument an underground line 
can be traced throughout its length. The re- 
ceiving unit, which is shown in accompany- 
ing illustrations, comes complete with ear 
phones and weighs but seven pounds. A 
transmitter complete with batteries, two 
spears, and the necessary wiring, weighs but 
10 pounds. 

An alternating current is caused to flow 
in the pipe line by attaching the transmitter, 
which is in effect an alternating current 
generator, to the pipe line at some point 
where it is known or where some connections 
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Checking location of a pipe line 


arc visible and to a ground connection placed 
at some distance from the pipe line at right 
angles thereto. Current will, therefore. How 
between the pipe line and the ground con- 
nection. 

The receiver is a loop which picks up by 
induction the alternating current pulses 
when the loop is held in the proper rela- 
tion to the pipe line. The maximum signal 
is received by the loop when its plane is 
perpendicular to the surface of the pipe. 
Therefore, it is possible to walk holding the 
loop in such a manner that it hangs down 
at right angles to the ground and thus to 
follow the pipe line indefinitely. When the 
loop is removed from the vicinity of the 
pipe line the signal naturally diminishes in 
strength. An amplifier is enclosed within the 
housing of the receiver to increase sensi- 
tivity . 


Explosives from Manna 

T he manna which miraculously fed the 
children of Israel in the wilderness con- 
tains mannitol, an alcohol which is being 
synthesised in large quantities from com 


sugar. Quite different from its original use 
is the modern application of nitrated man- 
nitol as a safer explosive for use in blasting 
caps. Detonators containing hexanitromanni- 
lol are less sensitive to impact and friction 
than thowj containing other explosives. — 
IK H. k. 

Portable Hardness 
Tester 

A POCKET-SIZE, indicating, hardness 
tester, which hac a direct reading dial 
and therefore requires no microscopes or 
calculation^, has been developed by The 
Shore Instrument and Manufacturing Com- 
pany, Inc. It is just six inches long and 
weighs one pound. The test point is a 
diamond-pointed hammer and the instrument 
has a new and improved clutch mechanism. 

In making hardness tests, the instrument, 
shown in an accompanying illustration, is 
placed on the work in an upright position. 
The small button on top is pressed down 
and released. This completes the test, for the 
operation is entirely automatic, the indicat- 
ing pointer Hiially coming to rest at the 
proper hanlness nnmlier. Suitable attach- 
ments arc supplied for using this tester on 
small objects which should U» held in vises 



Hardness tester In use 
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and al«o when it U desirable tn make sev- 
eral tests on the face of a single piece of 
metal. The instrument comes in a small 
carrying case together with one hard and 
one soft master block for checking purposes. 


Rayon Spinnekets 

T he tiny orifices through which viscose 
is squirted to form rayon are ordinarily 
minute holes in platinum fittings. The rea- 
sons for the selection of this precious metal 
have been the ease with which holes of the 
proper size and shape could he made in it 
and its extraordinary resistance to corrosive 
materials used in the pnicess. Recently the 
Japanese have succeeded in making spin 
nerets of glass which are much cheaper than 
those of platinum. The method consists of 
casting glass, in an atmosphere free from 
oxygen, around minute filaments of an alloy 
of iron and nickel which has the same co- 
efficient of expansion as that of the glas*'. 
and subsequently dissolving out the metal 
with acid. — />. H, 


Unique Electrically 
Recording Foucault 
Pendulum 

I N an unoccupied elevator shaft at Mun- 
delein College for Women, Chicago, a 
Foucault pendulum is being installed, by 
which rotation of the earth on its axis may 
he demonstrated and measured. Swinging 
nine stones, the pendulum is 120 feel long, 
the longest of its kind in existence and the 
only one of its kind, so far as is known, 
to have its movements recorded by an elec- 
tric spark. 

The suspension consists of two cylinders 
at right angles, rolling on flat surfaces. It 
is a device credited to Alaeine Cummings 
Longdon, of Knox College. The pendulum 
ball, which swings in the pit 120 feet below 
the suspension, is supported by wires from 
the upper cylinder. The contact surfaces are 
hardened and polished, resulting in very 
low friction. 

Recording of the azimuth of the swing 
is by means of a spark discharge which 
pimclures a coaled paper disk, eight inches 
in diameter, on a suitable table below the 
pendulum. The table holding the paper disk 



The recording Foucault pendulum 
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is made of hard rubber. 12 inches in di- 
ameter, supported by a tripod casting. A 
brass ring about 8.5 inches in diameter is 
inlaid in the top surface and is connected 
to a terminal below. 

A high voltage transformer is connected 
between this terminal and the ground. Thu*« 
as the pendulum swings across the ring, a 
spark jumps between the ring and a platinum 
point on the hall. The coaled paper on the 
ling is thus marked by the spark flashing 
through it. The brass ring is graduated in 
degrees to read the angular position of the 
points on the coaled paper. 


NOT OPINION 

**TT is research, it is srienee, that 
^ has put success on a foundation 
of fact, not opinion.” — E. R. Weid- 
Icin, Director, Mellon Institute. 


New Hampshire Aerial 
Tramway 

R ECENTLY completed in the mountains 
of New Hampshire was the first project 
of its kind in North America, when the 
American Steel & Wire Company, sub- 
sidiary of United Stales Steel Corporation, 
put the finishing louehes on an aerial passen- 
ger tramway constructed for the New Hamp- 



One of the two new tramway cars 
that carry passengers to the lop of 
(Cannon Mountain in New Hampshire 


shire Aerial Tramway Commission. The 
project provides a safe, thrilling ride up the 
side of Cannon Mountain, near Franconia, 
New Hampshire, for the thousands of tour- 
ists, sightseers, and winter sports enthusiasts 
who visit New Hampshire annually. 

The cableway consists of two cars sus- 
pended from cables supported by steel 
towers. The cars are pulled 40 feet above 
the tree lops by means of a traction rope, 
control le<I by machinery located at the Val- 
ley Station of the carrier, and pass each other 
at the half-way mark, one tram being at the 
Valley Station while the other is at the 
summit. 

One of the outstanding advantages to he 
derived from the new project is the oppor- 
tiinily which will be afforded for an unsur- 
passe*d view of the surrounding countryeide 
from the lop of Cannon Mountain. The peak 
is over 4000 feet above sea level and other 
mountains and valleys for many miles in 
all directions are visible. The tramway makes 
the ascent in approximately 5 Mj minutes, 
whereas formerly a two-hour climb up a 
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tortuous trail was necessary to attain the 
summit. 

Included in the construction are five dis- 
tinct safety features, including a patented 
braking device which prevents slippage in 
rase the traction rope breaks; a special 
swing dampener, which operates on the prin- 
ciple of an automobile shock absorber and 



Arrow points to one of tramway sup- 
porting lowers. Note that scenic 
beauty of the spot is not marred 


neutrali/cs swing of the cars; aulomalic stop- 
ping of the earn in case of accident to the 
operator; speed control; and an auxiliary 
traction rope for raising or lowering the 
trams to either the Valley or Mountain Sta- 
tion in cane of failure of the regular rope. 
In addition, an auxiliary power plant is pro- 
vided in the event of interruption of the 
regular power supply, besides many other 
features which are designed to eliminate 
accidents and liisromfort to the passengers. 

The cars arc dodecagonal, or twelve- 
sided, with windows in each side made of a 
non-lirittlo substance similar to that used in 
airplanes. Twenty-seven passengers and one 
attendant ran he accommodated each trip 
and a total of 225 persons can be transported 
each way in an hour’s time. 

The cars travel at a normal speed of 1000 
feet per rnimitp, or at approximately the 
same rate a*^ modern, high-speed passenger 
elevators in our skyscrapers. The length of 
cables between landing points is 5410 feet, 
or slightly over a mile, and the difference in 
elevation between the Mountain and Valley 
Stations is 2007 feet. 


Marine Studio Design 

our article on the new aquarium at 
SI Marineland, Florida, published in our 
June issue, lack of space caused us to omit 
mention of some of those concerned with 
the design of Marine Studios. 

The design for the shape of the tanks was 
recommended by Fred Waller, president of 
Courier Productions, Inc., and other tech- 
nical motion picture experts, follotving con- 
ferences by them with executives of Marine 
Studios. Mr. M. F. Hasbrouck, president of 
the Hasbrouck Company, Inc., New York 
City, developed the structural design of the 
tanks, using the shape recommended to him, 
after consultations with Gil)>ert Fish, con- 
sulting engineer who specializes in weld- 
ing. The architectural design of the cor- 
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ridors around the aquarium bull was devel- 
oped by two architects, John Walter Wood 
of New York and Frederick A. Henderich 
of St. Augustine. 


Radiator Paint 

T he time for painting household radia- 
tors usually being in the autumn, it 
is well to point out once more that the color 
of paints used on these radiators has no hear- 
ing whatsoever on the amount of fuel re- 
quired to heat a given room or building. It 
is true that a black or dark radiator will 
emit more heat per square foot of surface 
than will a radiator painted a lighter color. 
But to produce a given amount of heat for 
any given interior space, the same amount 
of HCoal must be burned regardless of the 
roldr of the radiator. 

It may be well to point out another fact 
emphasized years ago by the U. S. Bureau 
of Stimdards. This is that the flow of heat 
from radiators is better with an ordinary 
pigment paint than when one with a metal- 
lic pigment is used. Here again the amount 
of fuel will not be affected by the type of 
paint when a given amount of heat is de- 
sired. 


Atom “Chips” 

W HEN a housewife burns her finger, 
how much ‘‘nerve current” does the 
digit need to tell her brain how much it 
hurts? Weslinghouse research engineers 
have developed a vacuum tube so super- 
sensitive that it can measure the tiny current 
associated with nerve impulses, count the 
“chips” knocked off atoms by cosmic rays, 
and determine the acidity or alkalinity of 
blood. Known only as “RH-507,” the tube 
may help reckon the earth’s age by detect- 
ing radioactivity in rock. 


High Nicotine Tobacco 

N icotine, a valuable insecticide, is 
produced in the United Slates princi- 
pally from the waste of factories whore 
tobacco is prepared for smoking. Since nico- 
tine is thus a by-product, American plant 
breeders have directed their attention to- 
ward producing leaves of superior smoking 
(juality. Recently word came from Germany 


to the effect that tobacco plants containing 
an average of 8 to 10 percent nicotine are 
being bred for the purpose of supplying the 
alkaloid and that occasional plants contain 
as much as 16 percent of it. These per- 
centages are several times as high as those 
in ordinary smoking tobaccos and com- 
pare with 2 to 3 percent nicotine in Amer- 
ican cigarette tobacco. Obviously one might 
not find this tobacco pleasant to smoke. — 
I), H. K. 


FREIGHT 

'p’OR each pound of coal con- 
sumed, the railroads in 1937 
hauled 8% tons of freight and 
equipment one mile, the best rec- 
ord in fuel efficiency ever attained 
by them, 

96 Messages Over 
One Pair of Wires 

A new development in communication, 
making possible the sending of 96 tele- 
graphic messages in one direction over a 
single circuit simultaneously has been dem- 
onstrated by Western Union Telegraph Com- 
pany engineers. The system is now in 
commercial operation over Western Union 
circuits between New York and the follow- 
ing citie*-*: Chicago, Washington, Atlanta, 
and Buffalo. It will eventually be extended 
throughout the country. 

The new system utilizes a tone generator 
from the recently invented Hammond elec- 
tric organ. This instrument, introduced about 
two years ago, reduced the pipe organ to a 
{pace no larger than that occupied by a 
grand piano by eliminating all pipes and 
reeds in favor of electrical impulses. De- 
I Tcssing a key on the Hammond console 
generates a minute electrical current of a 
given frequency which, carried into a tone 
cabinet, becomes the musical note corres- 
ponding to that frequency. Thus the key 
which sets up a frequency of 440 cycles is 
A above middle C on the piano keyboard 
and produces that note from the tone cabi- 
net. 

Communication engineers, hearing the 
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In a demonstration of the new tele- 
graph system described, on electric 
organ, background^ supplied tones 


Hammond in its legitimate role of organ, be- 
gan thinking of it in terms of their business. 
They knew that multiple messages could be 
sent over a single circuit on different tone 
pilches. And the Hammond, operating on 
synchronous motors, offered a ready means 
of furnishing numerous pitches. 

They experimented, found that by separat- 
ing these pitches by 300 cycles they could 
put 22 on a single circuit. But each of these 
pitches can carry a number of messages by 
methods previously used by Western Union, 
with the result that a total of 96 messages 
in one direction is made possible. Twelve of 
the 22 frequencies are now in use, and the 
others are ready to take care of future busi- 
ness growth. 


Stamp-Pad Ink 

A STAMP-PAD ink, recently developed 
by C. E. Waters, of the National Bu- 
reau of Standards’ Chemistry Division, pene- 
trates most kinds of paper so quickly that 
there is little or no blurring of the impres- 
sions when they are rubbed with the finger- 
tips immediately after they arc made. 

Duration of Life in 
Prehistoric Man 

T he life of fossil man was short. Of 187 
skeletons of determinable age recently 
examined by Dr. Henry V. Vallois, 55 per- 
cent Neanderthal, 34.3 percent upper paleo- 
lithic and 37 percent mesolithic subjects 
died before reaching the age of 20 years; 
while of the remainder, the majority, 40 
percent Neanderthal, 53 percent upper paleo- 
lithic and 58.5 mesolithic, died between 20 
and 40 years. Of the remaining sixteen, 5, 
10.8, and 1.5 percent respectively died be- 
tween 40 and 50 years, while only three 
survived the age of 50 years. Yet even these 
three had not attained true old age, as im- 
portant sutures of the cranium were still not 
closed. 

Notwithstanding defective evidence, there 
would appear to be a marked increase 
in the duration of life in the Bronze Age 
and among the Egyptians of the Roman pe- 
riod. In the fossil groups, man appears to 
have lived longer than woman. Especially 
below the age of 40 is feminine mortality 



Tpiw generatur of Hammond organ, and of telegraph equipment, right 





142 S C t fi N T I f I C A M E R I fc A N 



The CurtiM 8cout lioniher, SBC4 


higher. As regards the caiiM* of the early 
mortality, so far from civilization having 
shortened the natural span of life by “dys- 
harmonics** as Metchnikoif thought, it ap- 
pears to have lengthened it . — Nature (Lon- 
don). 


Two Engines or Four? 

T he Douglas DC'4 has gone through its 
tests with flying colors, but no orders 
have been placed for it as yet. The Boeing 
Stratoliner, nearing completion, is likely to 
be an excellent ship. Both are four-engined 
aircraft. 

Now Curtiss-W right challenges the theory 
that it is necessary to build four-engined 
transports like the DC4 and the Boeing 
Stratoliner, and is building a slightly smaller 
craft, with only two engines. But each of 
these two engines will be of 1500 horse- 
power and the ceiling on one engine only 
will be 14,000 feel. The ship will have a 
cruising speed of over 200 miles an hour; 
the cabin will be supercharged to an equiva- 
lent altitude of some 12,000 feet <^0 that flight 
at 20,000 feet will cause passengers not the 
slightest inconvenience. 

For the twin-engined ship, the following 
advantages are claimed: lesser initial ex- 
pense; lesser operating expense; lesser com- 
plexity. The designers of the twin-engined 
plane say that they will come very near to 
the pay-load capacity of the larger four- 
engined craft, with the possibility of much 
more economical operation. 

Nothing will settle the argument except 
actual operation, ))ut it is gratifying to see 
real competition between the various build- 
ers. At one time it looked as though Douglas, 
receiving a co-operative order from the five 
major airlines, would dominate the field of 
transport equipment. Competition is far 
more likely to aid progress than would a 
monopolization of the field by any one 
builder, however experienced and however 
skilled in the construction of these com- 
mercial giants of the air. — A, K. 


Scout Bomber 

W E have heard so much of the flying 
fortresaes, bomber-battleships of the 
air, that we are prone to think of all bomb- 
ers as being huge multi-engined affairs. 
But the Navy has to think of smaller craft 


which can he flown off the decks of llie air- 
craft carriers — ships which can act as scOuts 
as well as bombers. Therefore, Curtiss- 
Wright is building a whole series of rela- 
tively small single-engined scout bombers 
for the Navy. They are termed SBC-4, sig- 
nifying scout bcmiber, Curtiss type 400. 

The new ships are powered with 1000- 
horsepower single-row Wright nine-cylinder 
Cyclones. They are biplanes, so that the 
wing area may he concentrated in the rela- 
tively small dimensions required for aircraft 
carrier duly, and to give high maneuver- 
ability. Even though the SBC-4 is a biplane, 
it is exceedingly clean. The photograph in- 
dicates how snugly the landing gear resls 
within the fuselage, the small number of 
wires, the beautifully streamlined end struts, 
the enclosed transparent cockpit, and the 
smooth lines of the engine cowling. — A, K. 

A Unique Tailless 
Design 

S EVERAL readers have asked for in- 
formation on the “Bumblebee” which 
James B. Taylor, Jr. has been testing re- 
cently. The Bumblebee is unique because 
it is not only tailless but is also without 
sweepback; many aerodynamic questions 
arise therefrom. 

First of all: How is static longitiidinai 
stability attained? In the entirely conven- 
tional machine static longitudinal stability 


is attained by the use i»l korlsMigtal tail aui^ 
faces disposed at some distanoe from tRd 
center of gravity, and forming a negative 
dihedral with the main wing. In the taib 
less airplane the Wing tips are turned up« 
at the uailing edge so that the equivalent 
of the horizontal tail surfaces is provide<i. 
How, then, is static longitudinal stability 
provided in the Bumblebee? The conjec- 
ture is that such stability is secured by the 
special design of the wing itself. A wing 
with a pronounced tum-up of the trailing 
edge gives stability in itself although at 
the expense of reduction in maximum lift 
and in efficiency of the airfoil. Of course the 
Bumblebee has the compensating aerody- 
namic features of no horizontal tail surfaces 
and no long fuselage. Only refined wind- 
tunnel testing and careful calculations can 
determine whether there is over-all aero- 
dynamic loss or gain in this novel design. 

Besides the static longitudinal stability, 
a goo<i airplane should have dynamic sta- 
bility. In the conventional machine this is 
obtained by the “damping** of the horizon- 
tal tail surfaces, and such damping depends 
largely on the distance of the tail surfaces 
from the center of gravity. In the Bumble- 
bee, “damping” can come only from the 
wing itself, and may not be quite large 
enough. Without sufficient “damping” a 
machine may l)e stable, hut once disturbed 
may oscillate or pitch up and down for 
quite a long time. The mechanical analogy 
is that of a strong spring carrying a sus- 
pended weight. Without being immersed 
in oil, let us say, the spring is undamped 
and when the weight is pulled down it 
may subsequently oscillate up and down 
for a long time before coming to rest. 



In a conventional plane, above^ the 
tail surfaces form a negative angle. 
In the tailless plane the same sta- 
Idlizing effect is obtained by the 
tqrned up wing tips us shown below 
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Agiilit in th« convenltonal nwchine 
liireotiminl Atability i» secured by the use 
<d vcrfletl tall surfaces (Bn and rudder) 
disposed a long way from the center of 
gravity. In the Bumblebee, the vertical sur- 
faces are naturally quite close to the cen- 
ter of gravity, but there are (as our photo- 
graph shows) four vertical surfaces, and 
the propeller itself acts as a vertical Bn. 
Thus adequate directional stability is 
probably attained in spite of the small lev- 
( rage of the vertical tail surfaces. 

Steering is no doubt achieved by using 
the vertical surfaces at the tips of the wing 
as drag elements. If the pilot wishes to turn 
to the right, he displaces the right rudder 
only, introducing more drag at the right 
wing tip. If he wishes to turn to the left 
he displaces the left wing tip. 

Long flaps run along the whole length of 
the wing, with auxiliary or trimmer sur- 
faces behind them. Simultaneous depressing 
or raising of the flaps on either side gives 
elevator action; raising the flap on one side 
nnd depressing the flap on the other side 
should give aileron or lateral control. 

The eraft is a pusher type with the 95- 
horsepower engine and propeller in the 
rear. Mr. Taylor points out that if two en- 
gines were fitted at the rear with a wide 
interval between the propellers a machine 
gunner would be able to shoot directly back, 
unhampered by the tail — a distinct military 
advantage. The machine illustrated on the 
opposite page is a two place cabin model and 
the top speed is estimated at 120 miles an 
hour.-* A, A. 


riELICOPTERS 

T here is real promise of a roival of 
interest in rotary-airfoil craft. The 
Army Air Corps, artillery experts, and 
other military authorities have become con- 
vinced that the Aiitogiro has a unique role 
to play in military operations, and a num- 
her of Autogiros are under const met ion hy 
the Kellett Aiitogiro Company, not as ex- 
perimental machines but as additions to 
ilie specialired equipment of the Army. From 
Long Island City, New York, there come re- 
]>orts of a small helicopter, being built to 
the designs of Dr. De Bothezat, which is to 
give us a small, high-speed machine of 
particular utility for warfare.- In Germany 
the Focke Helicopter has broken all pre- 
vious helicopter records. 

In an article in LujtwUsen, Professor 
Focke describes his remarkable craft and 
in 80 doing presents a very fine picture of 
the general principles and difficulties of the 
helicopter. A study of Professor Focke’s 
article will be of value to all those inter- 
ested in that final mastery of the air which 
calls for vertical ascent, verticjil descent, 
and the ability to hover at will. 

Professor Focke spent five years In the* 
oretical research, in experiments in the 
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wind tunnel, and in flights with a “captive” 
helicopter before securing his final excellent 
results. 

The lifting airscrew, in order to provide 
sufficient lift per horsepower, must have a 
large diameter and rotate rather slowly. 
The necessity for a large, slow airscrew has 
long been recognized, but such an airscrew 
introduces a very large torque or unbal- 
anced moment which must be eliminated if 
the fuselage and the pilot are not to turn 
dizzily in space. Several plans have been 
proposed to this end and are illustrated in 
an aocompaoying drawing. These ideas may 
be classified as follows; 

a. Two propellers mounted on a common 
vertical shaft, and rotating in opposite direc- 
tions. Professor Focke rejected this ar- 
rangement because interference between the 
screws reduces the lift, and also makes the 
vertical descent without power less effec- 
tive. 

h. Two screws placed one behind the 
other, or four screws arranged at the cor- 
ners of a square. Here the criticism is that 
the rear propeller is powerfully influenced 
hy the wash of the fr<inl propeller, with ad- 
verse effects on stability. 

Two airscrews placed on opposite 
sides of the fti-elagc. This has been tried 


by Berliner, and has been a<lopted by Pro- 
fessor Focke. 

(1. Screws rotating in the same direction; 
skilful inclination of the axes eliminates 
all unbalanced moments. 

e. A single large screw on whose blades 
are located small propellers. Since the small 
propellers provide the drive, there is no re- 
action torque. Experimental work has 
shown that this type, instead of achieving 
.simplicity, produces enormous complica- 
tion, 

/. A screw with flapping blades so that 
rolling and pitching moments cannot be 
transmitted to the fuselage. Flapping 
blades may he very useful in the helicopter 
art but they do not eliminate the rotation 
torque. 

g. A single airscrew for lift and another 
smaller propeller mounted on outriggers 
far at the rear, providing a lateral thrust 
to counteract the turning moment of the 
main airscrew. A long transmission to the 
rear is necessary and power is wasted in 
the production of side thrust. 

/L;A variation of g. 

L A vane is mounted 'in the slipstream of 
the )Dt#in airscrew but assumes formidable 
proportions. 

k. lets acting by reaction at the ends of 



The Focke helicopter in flight 


the lifting blades may be dismissed as in 
the realm of the fantastic. 

After passing all these schemes in re- 
view, Focke decided on the two screws 
placed on opposite sides of the fuselage, 
the rotating blades of which can be varied 
in pilch when they pass certain points. This 
we presume is analogous to the control in- 
troduced by E. Burke Wilford in his Gyro- 
plane, and is a promising method. To se- 
cure safety in the event of power-plant 
failure the pilch of the blades can be rapid- 
ly reversed so that the aircraft descends as 
a windmill without power. Three blades on 
(ach screw of moderate diameter were de- 
veloped hy intensive wind-tunnel research. 


The diameter was rather smaller than one 
expects in a helicopter. No doubt some de- 
gree of climb was sacrificed so as to secure 
reasonable forward speed. There is a very 
delicate problem here for the aeronautical 
designer. The temptation to increase the 
diameter and thus seeiire more lift is apt 
to lead to an inadequate forward speed. 

The mechanical difiiculties in the bevel- 
gear drive from the engine mounted at the 
forward end of the fuselage were surmount- 
ed by careful design and test. A friction 
coupling was included in the transmission 
system. A small airscrew mounted at the 
nose of I he fuselage serves to cool the motor 
when vertical ascent, descent, or hovering 
fails to give sufficient cooling air-stream. 
In all other respects Focke followed con- 
ventional airplane practice. 

The actual figures of performance have 
been checked by representatives of the In- 
ternational Federation of Aeronautics, With 
a machine carrying a single occupant, and a 
small amount of fuel (this is perfectly 
legitimate, particularly as in a small heli- 
copter the weight of the transmission is 
much more of a handicap than it would 
be in a much larger machine), with a gross 
weight of 9S0 kilograms or about 2190 
pounds, the figures are: Climb at the rate 



Front view of the Focke helicopter with lifting screws in rotation 
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Five to seven men are on the job as care 
travel on a continuous conveyor above the 
spacious 53-foot pit where recessed spot- 
lights and hose carrying special lubricants 
for every motor maintenance need have been 
installed. If an oil change is necessary, the 
old oil is drawn out of the crankcase under 
a powerful vacuum, which takes with it all 
the sludge, sediment, or other foreign mat- 
ter and leaves the crankcase vacuum cleaned. 
Old grease is drawn out by a similar vacuum 
suction method, after preheating when cold 
weather makes this necessary. Transmission 
and differential grease is metered into the 
car under pressure direct from sealed drums, 
to assure accurate measure and proper grade. 

Before the ten-minute conveyor ride is 
up. tires have been checked and inflated to 
the desired air pressure; battery tested and 
filled to the proper level ; floor mats brushed 
or vacuum cleaned; all glass polished; and 
door locks and hinges treated with dry oil, 
which provides easy operation without dan- 
ger of motorists soiling gloves or clothes. 


Ten minutes on this conveyor and an automobile is completely serviced 


of about 12 feel a second; altitude attained 
7500 feet; endurance 1 hour 20 minutes; 
distance 67 miles; speed 74 miles an hour. 

There is not the sligluest doubt that ail 
previous helicopter records have been far 
surpassed. — A. K. 


Civil Aeronautics 
Authority 

E stablishment of a civu Avianon 

Commission was recommended by the 
Federal Aviation Commission two or three 
years ago but was opposed by the President 
and by several government departments. 
Now the passage of the McCarran Bill in 
the Senate and the Lea Bill in the House 
has resulted in a conference report and the 
final passage of an Act which will establish 
an independent Civil Aeronautics Authority. 

The Civil Aeronautics Authority will in- 
clude five members at $12,000 per annum 
each; an Administrator at the same salary; 
and a Safety Board of three well-paid mem- 
bers, besides several secretaries and other 
officials. It will be expensive, hut provided 
the Authority is on the whole non-partisan, 
and provided it includes men well versed in 
various branches of aviation, such as air 
transport, miscellaneous flying, airports and 
airways, and so on, the expense will be well 
worth while. At least that is the opinion of 
well-informed aviation men, based on the 
following facts: 

It will concentrate the authority of three 
bodies — the LC.C., the Post Office Depart- 
ment, and the Bureau of Air Commerce — in 
one body of a semi-judicial, semi-adminis- 
trative character, and it is always better to 
he regulated by one Board than bv three. 

It will remove the fixing of mail rates 
from the Post Office Department, which was 
both the customer and the arbiter. 

It will make recording of aircraft owner- 
ship a matter of one record, thus permitting 
mortgages to be made on aircraft and the 
airlines to borrow money on aircraft trust 
certificates analogous to railroad equipment 
certificates. 

It will further aviation safety and make 
reporting of accidents more of a public 
matter. 

It will permit the Federal Government to 


take over the regulation of flying in all 
phases of inter-state commerce, and by en- 
largement of this sphere will avoid the du- 
plication of licensing effort by Federal and 
Stale authorities. 

The aircraft industry has suffered so 
much and so long at the hands of the Gov- 
ernment that it is almost afraid to voice 
these hopes; on the whole, however, con- 
fidence outweighs fear of the new Author- 
ity. — A. K. 


(Conveyor Lubrication 
FOR Motor Cars 

F ifty minutes* work in ten minutes’ time 
on aufomobileH riding the new lubrica- 
tion conveyor at the service center and store 
just completed by The Austin Company for 
an auto supply company in Detroit, is prov- 
ing the answer to many an impatient motor- 
ist’s prayer. 


ROLLING POWER 

Jk STANDARD Pullman car gen- 
eralcH for its own use enough 
eleetrieilv to supply four ordinary 
homes. 


Jewels in the Cellar 

J LST 50 years ago in May the electric 
meter was invented by 0. B. Shallen- 
herger of the Westinghouse Company. To- 
day, with an annual national power pro- 
duction of 110,000,000,000 kilowatts, 237 
different types of meters, relays, instruments, 
and electronic devices chiefly used in meas- 
uring and controlling electricity are made by 
that company. 

The house meter of the familiar round 
type usually placed in the cellar, and which 
was developed by Dr. Frank Conrad, is built 
with the precision of a fine walch. For the 



leweU sacb as these are found in many eeRars 
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bear^gs done, tii« Meter Diviaioti of the 
above*ii«me4 compeny uaea about 2^000,000 
sapphire jevrela aimually. Our aecompany- 
ing ilMatration sluma a quantity of theae 
jewels cut in tiny disk shape and drilled 
ready for use. 


Printinc Type from 
Resins 

S YNTHETIC resins are being used in 
Germany for the molding of type to save 
metals. The resin used is a polystyrol which 
can be cast and re-melted after use. Among 
the advantages claimed are lightness, and 
hence low transportation cost, and avoid- 
ance of possible lead poisoning of printers. 

-D. //. a:. 


Mental Disease Not 
Increasing 

M ental disease is not increasing and 
the outlook for recovery of the men- 
tally ill is hopeful. This is the opinion of 
Dr. Richard H. Hutchings of Utica, New 
York, State Hospital, who will be president 



A comprehensive idea of the sizeb 
and forms of the ten largest dams in 
the United Stales may l>e obtained 
from a study of the drawings at left 
and above, published through cour- 
tesy of the Bureau of Reclamation, 
Department of the Interior. Sections 
at left are through the center lines 


for making balloons just for Sally. She was 
so sold on the idea, however, that she decided 
to pay for the necessary equipment herself. 
She accordingly bad some forms made from 
aluminum, the accepted material for making 
molds in the rubber industry. 

At the time of her investigation into the 
balloon situation, she found that the United 
States Weather Bureau would be glad to use 
large balloons in order to take barometric 
measurements, but did not have available 
the funds which would cover the cost of mak- 
ing such large balloons. 

The Navy also would like to use large 
balloons for airplane targets on ihc water, 
Sally now sells her balloons to both the 
Weather Bureau and the Navy, but refuses 
to sell the balloons to anyone else. 


Horses and Mules 
Down 

T he number of horses, including colts, 
on farms January 1, 1938, is estimated 
by the Bureau of Agricultural Economics at 
11,163,000 head, a reduction of 282,000 head, 
or approximately 2.5 percent, from a year 
earlier. The reduction during 1937 was 
largei* than during 1936. 

Although the number of colts raised in 
1937 was larger than in 1936, death losses 
of 'horses were unusually large in a number 
of states. The average value per head, Janu- 
ary 1, 1938, was $90.83 compared with 


of the American Psychiatric Association for 
I be coming year. 

Th0 itn^ubtedly great Increase in recent 
years of the num^r of patients in mentak 
hospitals Is not a sign, in Dr. Hutchings* 
opinion* tfuit mental disease is increasing. It 
means mental disease is being discov- , 
( red In bs milder forms and that |>«tlents 
are going into hospitals, many of them vol- 
untarily, Idr treatment of these mild forms 
of mental ill health. 

The ]»r«aent popularity of the mental hos- 
pital, Hutchings said, is a phenomenon 
of modUii times* About one fifth of the 
patients at tjiloa State Hospital have com- 
»nitied ^heMMielvas, a thing which would have 
heen 40 yea^ ago when Dr. 

ontmd psychiatric practice, 
paflenti usuall|f had to be 
hpH’hkl bf tbe sherlC 
ipet}|o^ of treating mcntai 

outlocfc iin like today ycify 

hopeful. Ip the ciMe of paresis or general 


paralysis of the insane, the question of cur- 
ing a patient never was considered 40 years 
ago. The only question then was how long 
the patient would live. Now, wilh the use of 
fever treatment and arsehicals, about one 
third of such patients recover and another 
thiiB are able to leave the hospital and find 
gainful occupation.-^Srtcnce Service. 


Sally’s Balloons 
For the Navy 

RAND, who occasionally lectures 
io advertising clubs on the subject en- 
titled# “The Value of White Space,” de- 
cided^c change her fan dance into something 
else, ^e chose a bubble dance, and wanted 
tc use h^ige balloons in this act. These bal- 
loons to be inflated up to 60 inches, 
KfhiCh Ipher height, and they were to be of 
the prup«li[ density. 

/Ihera Wps no rubi>er manufacturer In the 
country whb made toy balloons of such a size 
and no one cared to invest in the equipment 
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$99.16 a year earlier and the total value of 
$1^13,960,000 was $121,000,000 smaller. 

The number of mules on farms, January 
1, 1938, was 4,477,000 head, a reduction of 
94,000 head, or 2.1 percent, from a year 
earlier. The value per head of $122.43 was 
$7.50 lower than a year earlier and the total 
value of $593,898,000 was about $46,000,000 
smaller. 

Flatikon Thermostat 
Without Lag 

T he efficiency of an electric flatiron with 
automatic heat control depends on the 
design of the heat controlling mechanism, 
usually called a “thermostat.” 

Should the heat transfer from soleplale 
to the thermostat be delayed, the action of 
the thermostat will lag behind the tempera- 
ture changes which take place during iron- 
ing, and wide temperature fluctuations at the 
ironing surface arc the result. This defect 
is especially dangerous when the iron is 
operated at the lower temperatures where 
delicate fabrics such as silks and rayons are 



For better ironing 

ironed. These fabrics require even, moder- 
ate heal to save them from becoming brittle. 

In order to correct the defects of the 
conventional thermostat, which depends on 
a secondary unit (a strip or plate of two 
metals of different expansion coefficients 
welded together) for its actions, the bimetal 
strip or plate has been abandoned by an 
inventor and the soleplate itself made the 
heat controlling member. In other words, the 
heat controlling member was put directly 
in contact with the goods to be ironed, with- 
out any detours. 

The simple construction of the heat con- 
trol is shown by the photograph. The minute 
expansion and contraction of soleplate “A” 
is multiplied by toggle lever “C” and mem- 
ber “B” which is made of metal of very much 
lower expansion coefficient than soleplate 
“A”. The up and down movement of lever 
“C” actuates a make and break switch that 
is not shown in the photograph. 


Saw Cuts With 
Electric Arc 

AN electric arc saw that will cut iron, steel, 
XX any alloy mclal, h nous or non-ferrous, 
tungsten carbide as readily as low carbon 
steel, and yet leave the surface of the cut 
clean and smooth, is announced by Miller 
Electric Mfg. Company, under the trade 
name “Miller -Strobel” Electric Arc Saw, It 
is easy and safe to operate, due to the low 
voltage applied across the arc, and can he 
operated by anyone without special train- 
ing. It cuts with equal efficiency, economy, 
and speed regardless of the hardness or an- 
alysis of the metal, and without changing 
the temper or destroying the structure of the 
metal. It is said to be more economical and 



High-speed metal cutler 


Stacked metal is cut as easily as a solid piece 
of metal. The “Miller-Strobel” Electric Arc 
Saw is made in a range of models to handle 
different types of production. 


DESTROYERS 

^^OOD is destroyed on land by 
^ six kinds of insects and one 
plant species. The plant is the shelf, 
or bracket, fungus; the insects are 
the dry-wood and damp-wood ter- 
mites, the death-watch, the false 
death-watch, and the powder-post 
beetle, and, finally, the carpenter 


Train Speeds 
ON Schedule 


faster than any other type of metal cutting. 

While the illustration here shows a saw 
for cross cutting, it can be furnished in spe- 
cial models for slotting, turning, arc thread- 
ing, arc milling, and arc turning. Mechan- 
ically, the sawing unit itself consisis of a 
soft alloy steel blade provided with a mul- 
liludc of small straight teeth on its circum- 
ference. This blade is V-bcli driven at a high 
speed by an indiibtrial type electric motor. 

Cuts are made by means of a ronirolletl 
electric arc that “leaps” ahead of the saw 
and brings the metal along kerf lines to a 
molten or plastic condition. The saw blade 
functions only to sweep the molten metal 
from between the kerf lines and as an elec- 
trode from which the heal generating arc 
“jumps” to the work. The blade itself does 
no cutting, as it is of soft alloy metal. Its 
real function is to give impulse to an oscil- 
lation of the current through a lengthening 
and shortening of the arc which stabilizes 
and directs the path of the arc to such an 
extent that side arcing is eliminated. The arc 
thus controlled travels in a path a few thou- 
sandths of an inch wider than the width of 
the blade. When cuts are completed the saw 
will be found to be cool. 

To generate the arc between the saw and 
the work, a specially built welding trans- 
former is used to provide a current of suit- 
able voltage and amperage to melt the metal 
to he cut. This current is controlled so that 
it will cut metal of various thicknesses. 


T here are nearly 800 passenger train 
runs in the United Stales at speeds of 
60 miles or more an hour. The fastest train 
run in the United Slates, start to stop, is 
81.3 miles an hour, although some trains 
attain speeds over certain stretches of their 
runs of 90 to more than 100 miles an hour. 
Including all slops en route, the average 
speed of passenger trains operated in the 
I niled States in 1937 was 34.5 miles an hour. 
This average compares with 34 miles an 
hour in 1936. 

The fastest long-distance freight train in 
the United States covers a run of 527 miles 
in 12 hours and .50 minutes, including slops. 
This is at the rate of 41.1 miles an hour. 
The average speed of freight trains, includ- 
ing all stops en route, was 16.1 miles an 
hour in 1937, compared with 11.1 miles an 
hour in 1922, 

Welded Trailer-Office 

^^OORRY, hut we do not have a single 
O room left,” a familiar statement by ho- 
tel clerks in Kansas, Oklahoma, or Texas 
during an oil Ijoom, doesn’t bother Mr. U. H. 
Hunt of Kansas City, in the least. For Mr. 
Hunt, welding contractor, literally takes his 
house and office with him. It can readily he 
moved about on a trailer. 

The modernistic, all-steel building serves 
as office during the day and hotel at night. 
It is 16 feet long, 8 feet wide, and 8 feet 4 



All«8teel welded body of the ttrailer-ofilee 
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Se Many dyteuIenU 
Enroll with the 


AlEXIIDER HiIHIITRX Iixtitete? 


M ore than 50,000 
presidents and own- 
ers of American business 
concerns have enrolled with 
the Institute for executive 
training. 

Why.? 

Because they know that 
organized knowledge of 
business is an essential 
qualification to every responsible executive. 

Because they know that modern business is too big 
to learn by personal experience alone. 

Because they know that the Institute has gathered 
the experience of the most successful business men of 
America and the proved principles and methods of 
thousands of companies; formulated and organized 
this knowledge for their use. 

Because they know that modern business has set new 
standards of executive competence and that the Insti- 
tute training prepares them to meet these standards. 

To Executives and Coming Executives 
The Institute Offers 

ORGANIZED KNOWLEDGE of BUSINESS 

The Institute training is not for Presidents alone— but 
it h planned only for executives and those who are 
determined to become executives. The Institute offers 
the knowledge and training without which no man is 


qualified for executive re- 
sponsibility. 

For more than a quarter- 
century the Institute has 
been preparing men for 
business management, giv- 
ing them the thorough, or- 
ganized knowledge of pro- 
duction, marketing, finance, 
and accounting essential to 
competent administration. Many of those enrolled have 
been ranking executives who recognized their need for 
better equipment; many others have been far-sighted 
men, twenty-five years of age and upward, prepar- 
ing in advance for the opportunities they know will 
come. 

If you belong in either of these two groups the Insti- 
tute offers you the ideas, experience, methods, and 
judgment of the most successful business men of Amer- 
ica, formulated and organized to give you a confident 
mastery of tested, modern business principles and 
practice. 

If you are determined to command a higher place in 
American business life, to qualify fully for executive 
responsibility, to win for yourself financial indepen- 
dence, then you will want to read "Forging Ahead in 
Business" with its important message to men who 
want to go far in business. A new edition of this fa- 
mous book is ready and we will gladly send you a copy 
free. Just mail the coupon. 



iinoiig the many American business leailers who have 
elpetf te builil the InstKiite’s Course and Service are: 

* M. 0ie$ter, Chairman^ Ceneral Poods Cof/i;; Thomas J. Watson. Preu- 
'■nt, Imernationai Business Machines Corp.; Alfred P. Sloan, Jr., Chair- 
Gmrnd Motors Corp.,* Benjamin Rush, President, Insurance Company 
f North America; Frederick W. Pickard, Vice-President, E. L duPont de 
'^emottfs <5 Company, Inc,; Fowler Manning, President, Air-Conditioning 
American Radiator Corporation; Robert H. Montgomery. Ly brand, 
* 0 ^^ Bioihfirs & Montgomery; John G. Lonsdale, President, Mercantile- 
Banit 6 tr^st Co,; Clifton Sluaser, Vice-President, Goodyear 
& Maibbar Co,; Sacmiel W. lUybutn, Chairman, Board of Directors, 
Goods Corporation; and many more, 

lUtmUfl, 117 AttOS PUCii UtW YORK 



ALEXANDER HAMILTON INSTITUTE, 
137 Astor Place, New York. N. Y. 


Please mail me, without cost or obligation, a copy 
of 'Torging Ahead in Business.*’ 

Same . 

Business Address 

Position 


148 


SCIENTIFIC AMERICAN 


SEPTEMBER • 1938 



lls lowers, sharply etched against the sky, are modern 
as tomorrow . . . yet its tradition of hospitality goes hack to a 


inches high. The frame, walls, door$ and 
window frames are all electrically welded 
with shielded arc equipment of The Lincoln 
Electric Company. In walls and ceiling, to 
insulate the structure, is two inches of cork. 
Inside, the finish is in plywood. Power for 
electrical appliances, when not otherwise 
available, is supplied by a 200-ampere gaso- 
line-engine-driven Lincoln welder fitted with 
an oversize exciter. 

The cost of building this portable are- 
welded steel hotel and office, including ma- 
terial and labor, was no more than that of 
a house trailer. 


140,000 YEARS 

O NCE every second for over four 
years, a silent mercury -type 
switch— a test sample of the type 
recently placed on the market by 
General EUeclric — noiselessly turned 
a lamp off and on. Early in June this 
switch had operated as much as it 
would have in ordinary household 
use during a period of 140,000 years. 


Sightly Screws with 
Plastic Heads 


ABOUT a year ago Mr. Granville Brad- 
l\, bhaw. the well-known research en- 
gineer, invented the thief -proof screw in 
response to an appeal from railway and om- 
nibus companies and hotel proprietors, who 
suffer considerable loss through the theft of 
various small fittings. These losses are esli- 
maleil to amount to many thousands of 
pounds per annum. 

In principle, the thief-proof screw, like 
most successful inventions, is a very simple 
one and consists of a cup-shaped head which 


I 



Decorative thief-proof screws 


grand and spacious age. 

Its glamorous restaurants, favorite gathering- pi aces of 
metropolitan society, are vibrant with music and gaiety . . . 
while above, its rooms are star-quiet in the night, peaceful as 
the hills of home. 

Its guests include the great ones of a busy world . . . 
and the quiet, unassuming people who make that world go 
’round. 

☆ 

THE WALDORF-ASTORIA 

PAKK AVENUK • 49TH TO 50T11 STREETS • NEW YORK 


' ipquircrt a special screw driver to insert the 
I screw and a special one to remove it. Thus, 

I the petty pilferer carrying a small screw 
I driver or other useful implement could not 
I remove the screws or the fittings, 
i It then became essential to find something 
to fill the hollow head in order to provide 
a more finished appearance, and Mr. Brad- 
shaw tried literally hundreds of different 
materials, including metals, wood composi- 
tions, casein and, at last, cellulose acetate. 

I With this he found that if it were made 
up into small domed cap pieces to fit the 
j threaded hole in the screw head, a solution 
I to the problem was at hand. Further ex peri 
I menting with acetate showed that his orig* 
I inal idea was correct and now it is possible 
I to drive one of the plastic heads lightly into 
the screw after it is screwed home in the 
wood. The natural resiliency of cellulose 
acetate obviates any possible risk of fracture 
and it is soft enou^ to sink into the thread 
and so ensure a tight grip. 

The new plastic-headed screw is infinitely 
preferable to a metal cap since it is obvious 
that the metal cap when driven home ridns 
I he thread in the screw and makes it ahnost 
impossible to remove .the scrOw without dam- 
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pMARKS POLARlZED-n 

EYEGLASSES 
ELIMINATE GLARE 

Enjoy freedom from road glare while 
driving; avoid sky and water glare. 
Also excellent to reduce Indoor glare 
in home, office, and factory. 

NEW LOW PRICES 

POLARIZED light or dark smoke shade for 
bright sunlight $ri.75 

Special Rose shade POLARIZED $3.75 

PO/JiKIZED clear for general wear $7.50 

IfOOKOVERS AVAILABLE 

Send tis 5 ’oiir prescription 
and let us furnish you 

Polarized Prescription G lasses 

Because they possess the property 
(f polarizing light they eliminate 
glare as no other glasses can. 

aVIfc for Litoroturm A9-B 

POLARIZED PRODUCTS CORP. 

VI HITESTONE, L. 1. NEW YORK 


ANOTHER WINNER/ 

Highest Quality 

ARISTO 5>F<a(ur. CHRONOGRAFH 



'I iMhI'IKCK 

Th« fln«tt Ariito Stop Wateh-Wrlit Watch Combination. 
A tovontoon*iowol movomost tneaiod in a boautifully 
fathlosod Importod italnlou itool caoo. Fine Enpliih 
Pigokin strap add stool buoklo. 

i.FuU liirt* in»l for rolUbIr TfmO’KMnlnn 

a.^MrUloR Stop Wotoh r«i«ordini l-fttn MroiKlM tip to <10 Minutt'i 

J .'liniamut f«(itur« for interrupt u: 

.IcicnivUr r««dlngH (or t^lWiic (luii'' 


- liiuftr** or l.icbtnlnc 

Uj^hi »nd M>und ■iioi.dii 
a.l nrhometor for roodinc apoad In i 


p«*r lioiir ua i 


•iirad 


OUA^ANTSap fully Hr alnat Kfiular Krtail Prica f At) 00 

o MhanioHl dofiiot (or I yaor MPKf 'IAL ONLY 

Sont 0.0.0. or Sosd Chaok or Monoy Ordor to COC flfl 
ARISTO IMPORT CO. INC. 

Dopt. 88. 630 Fifth Avo.. N. Y. C. 


age to the surrounding parts. This trouble 
is, however, completely overcome by the use 
of the new plastic caps, which, although cost- 
ing no more per gross than the metal caps 
cost per dozen, can be removed without 
much difficulty. Caps can be obtained to 
match any scheme of decoration. Thus there 
is no longer any need for work to be tnarred 
by rows of unsightly screw heads. — Plastics^ 
London. 


Electric Metal Etcher 

A n electric etcher for permanently niark- 
L. ing on metal surfaces has been an- 
nounced by the Ideal Commutator Dresser 
Company. Used in the same manner as an 
ordinary lead pencil, the etcher writes, 
prints, or marks on tools, gages, di(‘s, and 
hard metal parts by burning the surface 



Etching electrically 


electrically. The permanent lettering stands 
out clearly and positively, eliminating mis- 
takes and losses confusion and improper 
assembly. The device operates rapidly, eco- 
nomically, and accurately. Two points are 
provided with the unit, one copper thal may 
lie sharpened for fine marking, the other a 
>pecial alloy for oi dinary marking. The depth 
of the mark is cont rolled by the speed at 
which the point is moved over the metal, 
and also by changing the Ui-Lo switch on 
the transformer. 


Eleetric Eye 

Burglar alarm, door signal, 
amoke alarm: counting, 
aalety, advertising devices ; 
machinery contr<u, etc. 

I catalog sheet! for POST- 
lAOB STAMP: 32-page book 
I *‘£lectric Eye in Theory and 
I Practice’’ 50c postpaid ; guaran- 
teed PHOTOCELL $1.00 postpaid. 

PHOTOBELL CORP., Dipt 53, 96 Warrsa 8t., N. Y. 



You Have a 
RlohttijOiow^^ 


The Hidden Truth 


What facts of life were concealed 
in the Middle Ages? What ancient 
truths were withheld by c hurch 
and state for centuries? Why did 
tyrants fear these findings? 

Do you want to know the astounding 
truths about these mysteries and leato 
how they can help you? 

This SooloM Boofc-fmi 

Send for the fSucinattng Sealed Book 
revealing what the Roaicniciaoa know. 
iWfStf ScaiBB a.c.c. 

lOBIClUClANB 


San Josb (anorc) CAuroaNiA 
fNot a Religious Organizacion) ' 



Molasses Roads 

R esins made from molub}«es may noon 
he used lo hind road surfaces if ex- 
periments now in progrens in India are 
succesfifid. The method consists of resinify- 
ing molasses with coal tar and asphalt in 
the presence of acids. A combination oc- 
curs between the sugars of the molasses 
and the phenols contained in the asphalt 
and lar to yield a product insoluble in water 
which can he applied to the road as a 
liquid and which later solidifies. It is ex- 
pected that the new compound will be 
cheaper than asphalt products now used. 

The molasses is heated to free it from 
water and is then treated with 1 percent of 
dilute sulfuric acid. A mixture of asphalt 
and coal tar is similarly treated and the 
two mixed and heated together until the 
resin is formed, — D, //. K. 


A Job For Lignin 

M illions of Americans make daily 
use of shirts, sheets, paper, rayon 
fabrics, artificial leather, Cellophane, and 
Celluloid — all products of cellulose, the sub- 
stance which forms the cell walls and fibers 
throughout the plant kingdom. But of cell u- 
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shadowgraph 

“MavehM On”. . . 



S HADOWGRAPH’S place in 
the industrial weighing field be- 
comes more and more pronounced. 
Analytical precision under high 
speed production methods, hereto- 
fore impossible with ordinary scales, 
can now be accomplished with this 
newest of EXACT WEIGHT 
Scales . . . the Shadowgraph. 

New applications arise daily. The 
leader in the field now selects micro- 
scope lens with the Shadowgraph 
... an English manufacturer weighs 
golf ball centers for perfect balance 
. . . Canadian, Russian and American 
automotive engineers balance con- 
necting rods and pistons with the 
Shadowgraph . . . the great hat in- 
dustry weighs rabbit fur at the 
forming machine . . . fan manufac- 
turers balance rubber blades . . . the 
largest package soap concern pro- 
tects profits in their millions of car- 
tons ... tin plating is controlled by 
weight and many other interesting 
applications. 

If you have a tough, difficult prob- 
lem write us today . . . Shadowgraph 
may he your solution. 

THE 

EXACT WEIGHT SCALE 
COMPANY 

3200 W. Flffh Av 8« Cpiumbut, Ohio 
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mu WF TOOLS IN ONf 

U*eo 2004irfen»it iscoeooortei. In< 
ttaaUy inteictuMiioable in efuiy> 
votlcl^ cfaack. Forfftoter. 
botter work oa oU mntnri 
nit, at homo, in ohop, 
or taka to job. Plugs 
in attjr AC or DC 
aocket, llOvolto. 

YouMi ba amaoed at 
It# unmatched per* 
tOrmaitce, precision 
and almost human 



13.000 r.p.m. Weighs 
16 o«. 410.75 postpaid 
with 3 Accessories. 


DCLOXCMODa 

25,000 r. p. m. Fastest, 
smoothest, most powerful 
tool (or Its type and 
weight. 12 oz. $18 50 
paid 


with 6 


post- 

Acoessories. 



err A PEMONsnuiTioii 

at Hardware, Tool or t>ept. 
Stores, or let us send cither 
model on 10*days Money - 
back Trial. Catalog Free. 

hbw Minatmimm 

Convert your De Luxe 
Handee Into an easy-to- 
handle Router or Shaper 
that will inlay, rout, carve, 
make molding cuts to 100th 
of an inch accuracy. $12.50 


Wasi 4 Mtf. C»M not «. Mmitm Omf. C. omssw. hi. 


□Send Catalog □ Router-Shaper Set 8A6 . 

Luxe ModelQStandard ModclQSend C.O.D. | 

Namt I 

^ Address I 


is Cl S II TI FIG AMEHICAN 

Iom’> «ijno«t iii*®p«r«ble bottnic#! brother, 
lignin^ most poople arc not even aware. 

In fact, so elusive has lignin been that 
in almost 100 years of study, scientists have 
not been able to determine its chemical na- 
ture. What they have known is that lignin 
is a powerful cement which binds plant 
cells together. Aside from that function, 
lignin has been not only useless, but some- 
thing of a nuisance in that it must be re- 
moved before wliite paper, rayon, and many 
of the other cellulose products can be pro- 
duced; and a million tons a year of it (con- 
stituting part of the waste from pulping 
mills), have been polluting streams into 
which it is dumped, killing fish. Moreover, 
15 million tons more, contained in four 
times that tonnage of waste wood, have been 
worthless. 

Only now, after years of research, has the 
U. S. Forest Products laboratory at Madi- 
son, Wisconsin, discovered a means of end- 
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Special *37 Rifle CaL 30-06 

alMinblad, roflnUhod ond proof teitod Voed oolw-tod 
btrrol. 24^'. heat treated rtrtlver. proporly head apocod 
RuUabte for Legion Poati and Hunting. Leiiglh 44 . 
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HYDROPONICS 

D uring the first ten days of May 
on Wake Island's famous soil- 
less farm, 33 pounds of tomatoes, 
20 pounds of lettuce, 20 pounds of 
siring beans, 15 pounds of squash, 
and 44 pounds of corn were harvest- 
ed from the shallow water-filled 
trays in which the crops are grown. 


ing this vast economic waste by qualifying 
lignin for inexpensive moldable, machinable 
plastics with possibilities which appear 
limitless. 

The striking advantage of the lignin plas- 
tic, which the laboratory has named Xylite, 
over its established competitor-plastics lies 
in its being a product of wood wastes that 
until now have had no economic value. It 
is, therefore, possible to produce it at a 
very low cost which Carlile P. Winslow, 
chief of the laboratory, estimates to be two 
to three cents a pound in bulk. Other types 
of plastics, which are already serving as 
substitutes for still more costly wood, metal, 
glass, and leather, cost very much more 
than Xylite. Thus, new spheres of useful- 
ness, which cost prohibits present plastics 
from entering, are almost certain to be 
opened up. Adaptability of the new product 
to radio cabinets and table tops, floor til- 
ing and wall paneling, bathroom scales, 
electrical insulators, auto instrument boards, 
and even bath tubs is foreseen by labora- 
tory experts as the basis of a profitable 
industry. 

The abundance of the raw materials for 
making such products is emphasized by 
Mr. Winslow when he says: “Lignin makes 
up 20 to 30 percent of the weight of the 
average plant stem. Billions of tons of it 
are present in the world at all times, and 
the supply renews itself indefinitely by 
natural growth.” 

Whereas the process of lignin wood-waste 
molding is patented, under the terms of the 
grant, any manufacturer has the right to 
use the process in making sawdust-base 
products. Although no manufacturer has 
availed himself of the rights as yet, it is 
expected that Xylite products will appear 
on the commercial market within the year. 

Relative simplicity characterises the new 
process. Into a heavy iron kettle, known as 
the digester, sawdust is shoveled, dHiite acid 
is added, the digf^ster closed, and the mix- 
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YOU Can Master 

A NEW LANGUAGE 

At Home 

BY LINGUAPHONE 

The iiulckest, easiest and thriftiest way to rodi^ 
write and speak any of 23 lancrisgos ofTersd 
the world-famous Llnimaphone Method. 15a- 
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The FIRST 
Dimension of Algebra 
starts with 
UNITY or 1 

The SECOND 
starts with the 
HEMITROPIC UNIT 

or 4/+1 

The THIRD 
starts with the 
IMAGINARY UNIT 

or -1 

SECOND AND THIRD 
DIMENSIONS 
OF ALGEBRA 

By Robert A. Philip 
Price two dollars 

THE MONOGRAPHIC PRESS 

106 Washin9fon St., Fairhavan, Mats. 


Eleetrle Eye 

Burglar aUrm, door signal, 
amoKe alarm; counting, 
safety, advertising devices , 
machinery control, etc. 
FREE catalog sheets for POST- 
AGE STAMP: 32-page book 
**Electric Eye in Theory and 
Practice" 50c postpaid; guaran- 
teed PHOTOCELL $1.00 postpaid. 

PHOTOBELL CORP., Dspt 53. 96 Warren 8t.. N. Y. 



Experimental and Model Work 

Fine Instruments and Fine Msrhinory 
Inventions Developed 
Special Tools, Dios. Gear rutting, Etc 

HENRY ZUHR, Ino., 187 Lafayetta 8t.. N. Y. C. 


I SELL PATENTS 

If you wish to add New Products to your line, 
or have a good Patent to sell, write me — 

CHARLES A. SCOTT 

Estsbllshed 1000 

|773 SA Garsoti Ave. Rochester, N. Y. 


There is no substitute for the 

STEREO-NfIRROR 

*Fbia unique device is extremely useful for 
visual educational purposes; It gives an 
enlarged, undistorted, vivified image of 
every picture or photograph. Ladles can 
now make a moat satisfactory examination 
of the sides, the top, the back of the head. 

F'or a thorough interpretation of single 
jnd stereoscopic roentgenograms the X- 
Rsy STERBO-MIRROR has no equal. 

Order a 8tereo*Mirror today^ 

Price only $2,25. 

LiftMturt oa request 
^n-MIrror Co« Bridgepcirt, Conn, 


lure heated or “hydrolized.” Change in the 
chemical nature of the sawdust converts 
part of the wood into sugar, so that when 
the digester is opened, what has been saw- 
dust is found to be a mixture of dark 
syrup and powder. By draining off the syrup, 
placing the powder in molds of desired 
form and subjecting it to powerful hy- 
draulic presses, it is possible to turn out 
disks, trays, knobs, handles, bowls, or 
sheets which may be machined by turning, 
sawing, or boring, much as hard rubber is 
handled. The products have a high glossy 
polish which needs no burnishing. 

Although Xylite is an opaque ebony- 
colored product, which cannot he prepared 
in the transparent and light-colored types 
of some established plastics, it responds 
readily and attractively to surface finishes 
in any shade of enamel, paint, or lacquer. 
If a metallic tone is preferred, powdered 
metal sprinkled into the mold before it is 
filled with the plastic powder makes the 
metal a part of the completed product. If 
the effect of wood is desired, beautiful hard 
panels may be produced hv similar use of 
figured veneers such as walnut, woven 
veneers, or appliqued veneers, none of 
which will peel off. Similarly, decorative 
materials such as paper or cloth may be 
used. 

Anumg the desirable qualities of Xylite 
are its liigit electrical resistivity, its water- 
proof qualities, its resistance to acid, and 
Its warmth to tin* tourh. 


SiMULATKl) 

Neon Signs 

S IGN manufact liters have found an inf cr- 
esting new U'^c for fluorescent paints. 
When a so-called neon sign is proposed, the 
manufacturer paints a miniature model of 
the sign with various colors of fluorescent 
paints serving in the place of the gas tubes 
that will be iti the completed sign. This 
model, exhibited to the purchaser in a dark 
cabinet under the rays from ultra-violet 
lamps, gives a perfect imitation of the glow- 
ing sign as it will appear complete with 
its tubes. 


Fly Spray 

I NSECT sprays use huge quanlitics of 
pyretbruin floweis, a Japanese variety of 
chrysanthemum, as the source of the in- 
secticide, pyrelhrin. This insecticide has the 
advantage of being harmless to human be- 
ings but deadly to insects. Present disturbed 
conditions in japan have seriously curtailed 
the world’s supply of these unique flowers 
and a world-wide search has been made in 
an effort to find a climate and soil where 
they can be grown. Present indications are 
that the British colony of Kenya in south- 
east Africa provides ideal conditions for this 
plant and its culture is being undertaken 
there on a large scale. 

Shortage of pyrelhrin has also encouraged 
the search for synthetic materials of equal 
potency and safely. One of those recently 
announced as meeting the requirements is 
isobutyl undecylene amide. Investigations so 
far made suggest that this compound can 
replace pyrelhrin from flowers in household 
insecticides. 

These two attacks on the natural monop- 
oly which Japan has held seem both to be 
successful. — I). H. K. 


Get Into AVIATION 

Train At I.INCDLN 


Earn ^200 to ^700 a month ^ 
as Gov’t Rated Pilot, Mechanic or 
Aeronautical Engineer. Train 
now at this Government Approved 
School. Exceptional opportunities 
open to men with background of Lincoln’s 
Approved Training. 

FOR A PILOT’S POSITION Lincoln 
Training meets every requirement for 
Gov't Ratings as Transport. Limited 
Commercial or Private Pilot. 14 Training 
Planes; Spacious modern airport: Veter- 
an Instructors; Night, blind and cross- 
country flying. 

FOB A MECHANIC’S POSITION Lin- 
coln's Approved Training prepares you 
for immediate employment as Gov't Rat- 
ed Airplane and Engine Mechanic. You 
learn on modern airplanes. 

FOB AEBONACTICAL BNGINBEB’S 
POSI'nON; 2 year course prepares you 
for responsible, l^h-pay as Airline or 
Aircraft Factory Bmgmeer. Lincoln stu- 
dents get actual experience in designing 
and building complete modern airplanes. 
This world famous Lincoln School, 18 
Years teaching Aviation, will train YOU 
for a ^ood-pay position. We assist Grad- 
uates in locating positions. Write today 
for complete information. 

LINCOLN AIRRLANI A FLYING SCHOOL 
631 Aircraft Bldg. Lincoln, Nobraaka 


ELP FOR INVENTORS! 

MlllionR Imvf boon madp from Ideas properly de- 
veloped and protected Send us a roiiffh akeich or 
luodet of youi Invention and we wlJl Bubnilt com- 
plete report backed by thirty yeara’ experience 
('onlldentlal avivlce; bank referenrea furnlihed 
Modern equipment \V« also manufacture inven- 
tions in any quantities at low cost Free booklet 
"Making Inventions Pay" aent on request. 

CRE8CENTT00LC0MPANY,0ept.H,Clnelnnatl.0. 
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CLARENCE A OBRIEN 
and HYMAN BERMAN 


I Registered Patent /ittorneys 
I 548-R Adnma Building, WASHINGTON, D. C. 

I Please send me your FREE ROOK, "Patent Guide for 
I the Inventor" and your "Record of Invention" form, 
I without any cost or obligation on my part 
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PRINTS & ENLARGES 

Makes 3^/^ x 5" Enlargements for 

Slightly over One Cent and x 3 Vi" 

Enlargements for Less than One Cent 

per Print. Does not Require Special 

Printing Paper. 

• COLORED TRANSPARENCIES, frsnird or 
anframetl, CAN BE MAGNIFIED AND 
VIEWED IN THEIR FULL HRILUANCIES 
OF COLOR. 

• ALWAYS IN FOCUS. 

• ENLARGED IMAGE CLEARLY VIMHLE 
ON GROUND CLASS PLATE AT I.ON- 
VENIENT VIEWING UlSTAM E 

• OPERATES ON A.C. OR D.C. 

• U««» all Alandard bromide print tll^ paper. 

• Makai 3*4 * 5'' cnlatfiemenlA from donlile 
frame 3Smm tieRalive*. 

• Enlarge* half V P. iiegativp«. 

• Enlarge ti e<iiMvalent Kerlion<« of hpiemIi^p' tip 
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• EaayotO'iiAe paper cutter (supplied) dUIa any 
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Conducted by JACOB DESCHIN 



Action Picture Time 

I F you’re aiming to gel some action pic* 
lures, we hope you have done something 
about the matter by this time; if not, pre- 
pare to do so now before vacation lime 
t omes to an end. It is during these vacation 
months, when all the world is eager to be on 
the move, just for the pure animal fun of 
it, that you will have rattre rich opportunities 
for real action shols than at any other time 
t)l the year. 

A lot of camera-toting people seem un- 
accountably timid about this whole biisinc'^s 
of action photography. Those who own cam- 
eras with lop shutter speeds of 1/lOOth or 
17200th second are particularly dubious 
about getting any results, feeling that these 
top speeds limit their chances of stopping 
action. Haven’t they tried now and then and 
haven’t the results been distressingly fuzzy? 
So what? Leave the ultra dizzy subjects 
alone and aim for the possible. 

One thing should be kept constantly in 
mind when taking action pictures: make 
your picture give the impression that your 
Hubject is really in action and is not stuck 
in space. Obviously, we know that the sub- 
ject was moving when the shot was made, 
particularly when the subject is caught in 
mid air. However, fact and impression do not 
always go liand in hand, and though we 
know the action to be a fact, yet somehow 
the “frozen” action in which every detail is 
dead sharp often fails to evoke in us the 



emotional truth necessary to make us feel 
that the subject was in action. 

What it all comes down to, then, is this; 
reasonable show of movement or “fuzziness” 
is more often a help than a hindrance in 
aciiieving the all-important impression of 
movement. There is a limit beyond which, of 
course, it is ludicrous to go, and it is not 
advocated that a subject requiring l/500tb 
second to “freeze” may, for the purpose of 
conveying the feeling of action, be shot at 
l/50ih. Off-hand, we should say that in many 
cases a shutter .speed of 1 /200th or 1, 300th 
may be sufficient. The picture will not he 
dead sharp hut the subject will look alive 
and kicking (or flying). 

Workers lacking the very high shutter 
speeds may also take comfort in the fact that 
the point of view with relation to the mov- 
ing subject will alter considerably the shut- 
ter speed required. By taking the subject as 
it is moving toward or away from the cam- 
era, on a straight line with the lens, the 
required shutter speed may he as slow, rela- 
tively, as three limes that required for the 
same subject moving parallel to the camera 
lens, while the diagonal point of view, which 
is the most pleasing, will call for a shutter 
speed twice as long. Another point to con- 
sider is the fact that the greater the relative 
distance from camera to subject the slower 
the shutter speed required. 

The principal thing to consider is that 
stopping “dead” is more to l>e avoided than 


Prize Winners in Our 
“Work” Competition 


1 8T *1’^® band of a carpenter working 
on his new home furnished R. B, 
Stewart, Yellow Springs, Ohio, with the 
inspiration for this First Prize “Work” pic* 
lure. Graflox camera. Defender XF Pan 


Symbolism by Louis A. Paige, of OND 
Utica, New York. Pick shadow ^ 
was cast by a cardboard cutout placed 
three feet over the lunch box. Taken with 
a Feca camera on Super Pleniichromo 61m 
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desiredt however thrilling the prospect may 
sound, and that an impression oC movement 
is preferable to a sharp image. Sharpness in 
not to be despised altogether, of course, but 
somewhere in the image let there be some 
slight fuzziness to satisfy the emotional sense 
that action has taken place. Those who see 
the picture afterward should not be reauired 
to take this fact for granted biJt must be 
made to feel that it is so. 


Photography at New 
York's World's Fair 

W ITH the New York World's Fair only 
a few months away, there is considei- 
able discussion in photographic circles as 
to the possibility of an international photo- 
graphic exhibit at the Fair. That such an 
exhibit is bound to be incbided seems to be 
taken for granted, the general opinion being 
that even if photography had not attained 
the remarkable popularity that it enjoys to- 
day, It has a rightful place in such a project 
as a World’s Fair by reason alone of its cen- 
tury of achievement and service to humanity 
both in the arts and in the sciences. 

To many it seems obvious that the n*- 
sponsibilily for assembling an international 
exhibition of photography that will befit 
htich a grand-scale venture as the World’s 
Fair should fall upon the shoulders of an 
organization with experience in such exhi- 
bitions and enjoying contacts enabling it to 
gather the best the world has to offer. Fre- 
quent references are made to the Oval Table 
Society, Inc., until recently headed by Pirie 
MacOonald, lion. F.R.P.S., and now pre- 
sided over by Dr. Orrin Sage Wight man. 
A.R.P.S., as the organization best fitted 
for the undertaking. This is the society, it 
will be recalled, which recently brought to- 
gether from many comers of the world the 
International Exhibition of Photography 
that attracted so much attention when shown 
at the American Fine Arts Society in New 
York. 

But whether this organization or some 
other will be called to the task, the general 
opinion seems to be that an exhibition of 
international proportions is bound to be 
held and that the Fair would he incotnplele 
without one. 


Flash Contest 

T he Second Annual Kalart Synchro Sun- 
light Contest has been extended to Nov. 
1, 1938, according to an announcement by 
the sponsors. The prizes total $250, with first 
prize of $100, second, $50, and third, $25. 
In addition there will be 15 other prizes 
amounting to $5 each. An entry form may 
he obtained by writing to the sponsors. 
Judges will include Willard Morgan, pub- 
lisher of books on photography; Herbert C. 
McKay, F.R.P.S., well-known photographic 
technician and writer; and Kip Ross, Super- 
vising Photographer, Associated Press. 


Inspiration Box 

T he darkroom is a fine place for think- 
ing up the swcllesl ideas, but if you 
don’t pul them down somewhere at once, 
nothing is easier than to forget them after 
you emerge into the open again. So set aside 
® box or other receptacle in the printing 
table ikawer or elsewhere, and use it as a 
»ort of ^^inspiration box” in which to drop 


IIV PRIZES 

for Amateur Photographers 

Complete rules of the 

Thirit Annual 

Scientific. American 

Photography Contest 

Will be Published in the 
October Issue. 

More Divisions — More Prizes 
More Cbunces to Win 


)oiir hastily penciled ideas as they occur in 
the course of meeting unusual darkroom 
problfin.s. You will be surprised how the 
mere writing down of the idea, even though 
you may later have the misfortune to mis- 
place the piece of scratch paper, will help 
you to retain it in your memory to spring 
into service when needed. 

Light Reflector as 
Viewer 

W E bad been using the light reflector 
over our darkroom sink as a negative 
viewer for a long time before we realized 
what a valuable darkroom accessory our 
light reflector bad become. You have piob- 



For viewing negatives 


ably seen the type, available for a quarter 
or so. With a frosted finish, the reflector not 
only controls light in the normal way, but 
also acts as a sort of translucent light sur- 
face against which translucent objects may 
be held and viewed. Now we habitually em- 
ploy this “viewer” for examining negatives 
after washing and occasionally when select- 
ing negatives in the darkroom for enlarging 
or printing. 


For the Slippery Easel 

H as it ever happened to you that, after 
having prepared everything for the 
final exposure under the enlarger, your easel 
suddenly slipped and threw off all your neat 
calculation and arrangement? Why ask! 
Well, we have found one perfect cure for this 


Sale! 

Genuine 

ZEISS IKOX 

Precision 

ICARETTE D 

CAMERAS 
at exactly 

Misti^JPriee 

»;i3” 

Formerly $67.50 

Carrying Cane $3.00 



Heir is ail opportunity lo get one of the 
famous Zeiss Caiuei as at exactly 
off 

Jf vou'nc wanted to own a famous Zeiss 
Camera and haven't hought it hetause of 
its cost, here is a rare chance to make 
$1 00 do the work of $J 00 

The camera is being sold at this low' 
pnee only because the manufacturer is 
discontinuing the model. 

Metal constructed throughout, strong, 
rigid, compact and light in weight. Ra- 
dial focu*!ing, rising and falling front 
“U” stand. ird front. Both reversible bril- 
liant and wire frame finders are supplied 
F.asy to load. Takes standard popular 
.size 8 exjiosnrc film No 116 — 2]^ x A' i 
inch pictures, Compur B shutter w ith de- 
la>ed action, speeds from 1 second t»» 
1 '2. SO of a second And 
equipped with Carl 
Zeiss Tessar F4 5 lens. 

Write for Booklet 
1. C. A. 



110 Witt IIND 


W 01 Id’s Largest Exclusive Camera Supply 
House 

Opposite Gtmbcls 
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NATURAL COLOR CANDID CAMERA 
HERE AT LAST! 


N atural color photographs on 
paper, not film transparencies to 
](»ok through, hut actual photographic 
prinlH — for less than 25c per print 
. . . with the new LEROCHROME 
CAMERA. 

This COLOR SEPARATION ONE- 
SHOT CANDID CAMERA operates 
with the same simplicity as any ordi- 
nary camera. You may now make 
your own natural color prints right 
in your own dark-room. If you can de- 
velop black and white negatives, you 
can very easily master color photogra- 
phy the new easy LEROCHROME 
way. While no special training is re- 
quired, a complete and simplified 
printed course of instruction is in- 
cluded with each camera. 


Lero Densitometer Free 

A LERO DENSITOMETER de- 
veloped in our own laboratories ac- 
companies each LEROCHROME 
CAMERA at no additional cost. 
Through its use, the amateur can ct)n- 
trol each step of the entire pr<»cess. 

The LEROCHROME COLOR 
SEPARATION CAMERA uses 2Vi x 
3% films which can be enlarged up lc> 
11 X 14 inches and maintain the full 
spectrum of the color rendition of nature 
itself. This camera is FAST enough for 
action shots and yet CRITICAL enough 
to catch all of the colors of the rainbow. 
It uses the same basic principle as Tech- 
nicolor, except that you get photographic 
prints on photographic paper to look AT 
rather than film to look THROUGH. 


LEROCHROME is eompaet, one-piece cast aluminum, finished in a rich 
ekiieolate brown crackle with chromium fittings, comes in a handsome 
plush lined carrying case with or without lens. PRICES from $168.00 up. 
write for booklet SA showing all models. If you want the special three 
color bcmklet *‘SAX,” send 6c postage. 

INTERNATIONAL RESEARCH LABORATORIES 
228 S«v*iith Av«nu« tB$t. 1924 1 N«w York City 




Henry Herbert 

anwpunceM 
the new 

LIFA FILTER SET 

a Choice of any 2 LIFA Filters ! 
a Needed Sun Shade, Free! 
a Bakelite Carrying Case, Free ! 


New •• tomorrow ... am nereMsry as a skutter 
. . . the n«w LIFA Filler Combination Set has 
been acetalroed as one of the brightest Ideas In 
years! Take yonr ebolee of any 2 LIFA Filters 
and yon pet the Sunshade ( which shuts out 
unwanted light rays) and the Bahellte Carrying 
Case without extra eharga. LIFA filters are made 
of finest optleally worked glass • . « a|»eetro- 
seopleelly eerreet . . . and are so preelsely 
mounted that they fit erenly on any lens. There 
•re 10 LIFA Filters ... 3 yellows, 2 greens, a 
hlue-groon, three rods and a haao . . . each one 
fulfilling a apoelfic purpose In the year-round 
oetWItlos of the carofnl wofhman. 


ai mm. . . 

Prtem 
92 M 

82 mm. 

FrUem 

S34N> 

M mm. 


87 mm. . 

8.28 

aa.g mm. 

2.50 

Leloa 


Hciim 


42 mm. . 

8.80 

27 mm. 

3.00 

81 mm. . 

8.00 

2fl.B mm. 


87 mm. 

2.00 


ALL FOR THE PRICE OF 
THE 2 FILTERS ALONE! 

Handy I Convenient! Economk'ul! 



HENRY HERBERT 

0 4$$ nMi Avuinni Muw Turk 


and to date hkve had tiniform lueeesa with 
the scheme. Obtain in the fiYC-ai3^*t«»<eni 
store a supply of rubber stripping having 
an adhesive on one side; cut o8 two short 
lengths, each one a little shorter than the 
length of the easel. Attach one of the lengths 
to each of the long sides^undernofith, of 
course!— ^and your troubles are over. 


Foa THE Clouds’ Sake 

C LOUDS are the making of many a scene 
that is otherwise of little worth pir- 
torially. There is a glorious beauty to clouds 
that is probably unmatched by anything in 



‘‘Silver Lining’^ 



“Lake of the Clouds^ 


nature and many a photographer has spent 
his film substance in the wonderfully ex- 
hilarating endeavor of attempting to trans- 
fer to film and later to record on jfiaper the 
majestic and often aweinspiring beauty of 
those moving white masses. The two exam- 
ples illustrated here indicate how, by sub- 
ordinating the foireground, either by keep- 
ing it low in the picture space or by leaving 
it in shadow, the doud^filled sky gains the 
emphasis and hnportanee that is its due. A 
medium yellow filter was used in oach case 
because areas of bltw sky were included in 
the view. A red ^er gives iptereiting dark 
skies but this would he inadviagble hi bo^h 
instances. 1$ *nfhellHei^ 1^^ 
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And noiVy iniroducn 
the remerktAle 

NEW 

JOBO 

Fully AdjuttabU 

Developing 
Tank 



• Tak«t 36 mtaoMiru coll 35 nini film. 

• Ako tmnunodatm film 15 /B^ wid* 

2^ 21/4" wi 4 « (#120 utd # 620 ). iVt 
(#116 sad # 616 ). 

• Film M Into oumr gmv« ol w—U 
i«l bMk-tp«mrt pmvsot 


(#127), 
i Wide 


• Poiidy* two^ay aftmtimi. 

• Made of dutabl*. toaeUfo bakalite. 


$ 


5.05 


Jobo 35nim Tank; better, stronger, 
more satisfactory $5.75 


For outstanding nagativas 
uaa tha famous 

PERUTZ DEVELOPERS 

PeniU Fine Grain and Equalizing l)e- 
veloi>er8, the running mates to reel fllin 
. . . economical . . . easily prepared . . . 
equalize variations of exposure . . . ideal 
for warm weather Perutz Ultra Fine Grain 
Developers, the finest grain . . the only 

developer which gives compensating time 
for successive developing . . . 15 full size 
35nim rolls may be developed without de« 
creasing quality of development. 

Oen't fail te atk year dealer fer 
PERUT2. the Arleteerat ef Filmi! 

IVrflr fw Pencrtittiie Uferatine 




}u 


Sea-Sharp’s Brother . . . 

PIC-SHARP- 

THE MAGNIFIER FOR 
GROUND GLASS FCXZUSING 

"PIC-SHARP" does for ground gloss 
focusing what the SEE-SHARP does for 

the entafgor . . . makes images brighter 

. . . three times larger. If it is sharp on 

the Pic-Sharp, it i$ needle^tharp on the 

negative. 

Soft rubber ... fits easily into vest 
pocket or kit . . . cannot scratch finest 
glass or equipment. ^ 

Drop It I 
Step 
on Itli 
You' 

Can’t 
Brook Itl 

"PIC-SHARP" 
sures sharper piC' 
turesi If your deal' 
er hoin’t the "PIC- 
SHARP’', send 

ft. P. CAltaUXE 

Oapt. W 



have a dark contrasting mass and in the 
other little could be gained by a darker sky 
than we already have. As a matter of fact, 
it must be remembered that the use of any 
biter is not required in the very late part 
of the afternoon when the light becomes 
yellowish and the sky is no longer the pure 
blue that it was during the day. The use of 
a yellow filter, under such circumstances, 
will usually give you a black sky or at least 
a very dark one. 

Watch Your Fore- 
ground 

I N picturing such a large expanse of area 
as that included in the accompanying 
illustrations of a view from Fort Tryon Park, 
New York City, it is important that the 
picture be given some balance such as that 



Right 



Wrong 


afforded by the Cloisters building in the 
first illustration. It provides a sense of per- 
spective, a high point of interest and serves 
to remove the monotony from an almost com- 
pletely blank sky. In the second picture the 
photographer ignored the building, thinking 
only of the general scene, with the unpleas- 
ant result that you see. The building is 
partly included but seems to be in the pic- 
ture merely by sufferance because it could 
not be kept out. 

Camera and Gun Ex- 

CHANGE Shots 

S ounds like a good plot for an adven- 
ture-thriller type of magazine, but the 
picture boya say it’s so and have the pictures 
to Wk up their story. It seems that recently 
in Knoxville, Tennessee, a man, charged 
with traffic violation, was standing outside 
the courthouse when a news photographer 
started to **shoot** him with flash bulb ex- 
posures, The picture **viotim** liked the idea 
so little t^t 1^ pulled out his gun and start* 
ed firing bullets at the photographer. The 
latter stood his ground, however, and got his 
pictures anyway. A photograph published in 


KODAK 

BANTAM 

SPECIAL 


Leas, Kodak Aria.stiginat EKT.VR 
/.2.O. Shutter. 1/500 Compur- 
Rapid. Built-in range finder finds 
the range and focuses in one ot)er- 
ation. New low price includes 
sportsiiiaii’*^ field rase, $ 87 “ 

New KODAK 
BANTAM (f.4.5) 


Fine, fast Kodak Anastigmat S]ye- 
cial/.4.5 leas, 1 /200-second shutter. 
Self-erecting front. Plunger-tyt>e 
htxiy shutter release; niueh more 
convenient, and help.s minimize 
camera movement. Folding optical 
eye-level finder. Automatic film- 
centering mechanism. $27^ 

POE PULI COLOt with the.se minia- 
tures, load with Kodaohromc Film. 
You get full-color trausparcncies. to 
be viewed as they are, or mounted in 
slides for large -size projection with 
Kodaslide projector. 

KODAK BANTAM PAMILY also includes 
Kodak Bantam for l>oth black- 
and-w'hiteand Kodachri>me (full color), 
which is priced at $10.50, and tw'o 
lower pric^ Kodak Bantams, the /.0..3 
model at $0.50, and the /.8 model at 
$4.75, for black -and -w'hite pictures 
only. At your dealer’s . . . Eastman 
Kodak Company, Rochester, N. Y. 

ONLY lASTMAN MAKiS 
THE KODAK 
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//I Ke^pon$e fo jfhur Demand/ 



The F-R 

3 J MM Roll Film 
Rei^eloping Tank 

Made in America^ Of Genu- 
ine Bakclite especially con- 
structed for photographic 
use* Will not stain, corrode 
nor in any way affect or he 
affected by chemicals used 
in processing* Easily and 
quickly loaded* Ingenious 
stop lock prevents film from 
slipping from the reel* 
Takes a full 36 exposure roll 
of 35MM, 

The perfect 35 MM Roll Film 
Developing Tank for only 









Spl«Miki ( 
■iwr* time. 


irttwltle*. PrvpAPt to 
kay pUa. No provkxia 
aaparMMuo MMod, 00101000 aakaol 
ouuootiott ouAcitnU Rood 
buoktoi. ‘'OpporiualilM to 

S«ei MtehlSSrAv 


V PHOTOGRAPHIC 
4 /\L.AA>CVfS4AC 





A makM 

tkxMtf: At 

niAiit Alwi 
AtleWAMA. 


•TILL A CINE OAMSOAO 

And modAli: IMW. uad And recondi- 

ASuter pricAt. Lenaei, projictari, equip* 


1 ; At popukr prictA. Lenaei, projictari, equip* 

Alwtyi en bAad. Tredei Aooepted. LlPerAl 

[UAtAniAe. 


inwk OIWO/O OR UMI«. AnkUOO WOiOpiiOR. JUIi 

AttowAiM. 10*^ triAl. Money'bAck KUArent 


connection with the etory »hows where two 
bullets had struck the wall near where the 
photographer stood, one of the bullets evi- 
dently having come dangerously close. 


When Bottle Caps 
Stick 

U nfortunately certain bottle* soW 

for photographic use are equipped with 
screw-type metal caps that begin to show 
rust signs very soon after the first few pour- 
ings from the bottle. This rusting is aggra- 
vated with continued usage until a time 
comes when the rust has cut almost com- 
pletely through the entire inner surface of 
the cap and difficulty is experienced each 
time it is necessary to unscrew the cap. The 
best cure is to purchase or otherwise obtain 
bottles with plastic screw caps. (There are 
certain photographic liquid chemicals and 
solutions that are sold in bottles having this 
type of cap.) 


WHAT’S NEW 


In Photographic Equipment 


dflf you arc interested in any of the items 
^described betow, and cannot find them in 
our adtterttsing columns or at your photo- 
graphic dealer^ we shall be glad to tell .vou 
where you can get them. Please accompany 
your request by a stamped envelope 


One-Shot Color 
Camera 

M aking three color-separation negatives 
in a single exposure, with each nega- 
tive sharp and perfectly balanced, the Lcro- 
chrom Direct Color 
Separation Camera 
($168 without lens) 
is offered for general 
amateur as well as 
professional use. The 
camera is of the sin- 
gle reflector type 
and makes negatives 2^ by SV 4 . inches, from 
which it is claimed that the average ama- 
teur may make his own full-color prints in 
enlargements up to 11 by 14 inches. 

The camera, the invention of Adrian 
LeRoy, known for many years for his in- 
ventions in the engraving field, is furnished 
with a densitometer for properly balancing 
the black-and-white color-separated copies 
as to contrast and density. The camera em- 
ploys two special film holders, one of which 
supplies two of the three color-separation 
negatives. 



Panflex for Contax 

P ERMITTING the use of a variety of 
lenses interchangeably, the Panflex is 
introduced on the market as an accessory for 
converting the Contax camera into a reflex 
camera for short-range work. In addition, as 
previously announced, the Flektoscope is 
available in three models with long-focus 
lenses, the Sonnar //2.8, 18-cm, the Tcle- 
Tessar //8, SO-cm, and the Tclc-Objcctivc 
//8, 50-cm. These devices incorporate a mir- 
ror coupled with the cable release that oper- 
ates the camera shutter, so that the mirror 
is automatically lifted away just before the 
exposure and returns 0 ! iisidf immediately 



The Expophot is a most novel, 
simple, accurate and fearer-weight 
exposure meter. 

11 bed at chest-level. No squinting. 
No guessing. No calculating. 

only II1.75 

IF rite for literature on thi$ amazing 
new exposure meter, 

PHOTO UTIUTIES, INC. 

Dep’t S-E 

10 YFe«t 33rd St., New York, N. Y. 


AN EXCEPTIONAL VALUE 
IN A YEAR-ROUND CAMERA 

VORAN 



Considering its picture size and opti- 
cal equipment, VORAN is easily the 
most compact camera yet made. 
Equipped with an unusually fast 
lens, namely the famous Trlnar 
F/8.5-10.5 cm anastlgmat (sufficiently 
fast for practically all light condi- 
tions), built into a Rapid Compur 
shutter with speeds up id 1/400 sec- 
ond, it gives either 8 pictures 2% x 
or 16 pictures 1% x on No. 
120 film. VORAN is of sturdy all- 
metal construction, streamlined, 
with nickeled edges and genuine 
leather bellows and covering, and 
has all other modern refinements. 

Price only I42.S0 

Write for literature 

MIMOSA AMIRICAN COtSOfiAtlOM 

4e5 mm New Ymk. m. V* 




SEPTEMBER • 1938 


SCIENTIFIC AMERICAN 


157 


13 


1*' 


DOWN 

BRINGS 


GRAPHIC 



NEW 

CATALOG 
SHOWS WORLD'S FINEST 
CAMERAS— YOUR CHOICE 
FOR 10% DOWN. 10% MO. 

Amas* your fritnda with gorgcoua picturea. 
From our Camara Catalog aelact Eaa^an, 
Graflax, Lcica, any famoiia camera. Enjoy it 
now, at haight of ptctura aaaaon. 

LATeST MODELS • fACTOHY NBWI 

Big 8^2x11^ catalog, 40 pagaa, 9) illua* 
trationa, quotaa on camaraa (atill, movia and 
candid ) and accaaaoriaa, explaina 
to pay** plan, libaral trada*ia 


**10 montha 


policy, how to 
camara, ate* 


aalact propar 


MAILED FOR 
i SgiicI coin or 
Sfampi 
NOW 




NATIONAL 


TARGET & SUPPLY CO 


prtxili 



No exponsiiro oquipmont, 
no •xporlenco nocoMory! 


• Fotollat mount! prints absolutoly flat 

• Fotollat takos hall tho tlmo to mount 

• Fotollat mounts all prints at *'low** htat 

• Fotollat may ovon bo usod la albums 

• Fotollot rotolas tho boauty ol tho print 

• Fotollat Is pormanoat (or, ooslly romoTod) 

• Fotollat la unalloetod by woathor changos 

• Fotollat won't bum or domogo your prints 

• Fotollot trims oaslly and porloetly 


Fotollat is availoblo In all sisos from 35mm to 
16"x20", and rolls 16" wldo x 100' long, 
Cloanor, moro olliciont, more economical than 
rubber oomont or "corners". 


roTortAT 

Sail, (or cn IIHIo 
(» ISe oe diMti, 
9W"*4V4'1. 


u'VftOtt V* Vis’! 




At Ypur tlGqler, or WriteV . , 

*or Utsrature-Dept. SA-2.\ c 


after the exposure. The image is viewed 
under approximately 5x magnification on a 
fine-grain ground glass, the center of the 
field being marked by a small engraved cross. 


400-mm Telyt Lens 

P ROVIDING a focal length of 16 inches — 
16 times greater than the short side of 
the 1 hy IVa inch Leica negative — the 
400-mm Telyt lens ($450.), with lens speed 
of //5 and focusing hy means of a mirror 
reflex housing, giving ground glas^ focusing 
up until the moment of exposure, is now 
made available for the professional, news- 
man, and advanced amateur. The weight of 
the 40()-mm Telyt is 7 pounds. 


Photrix Electronic 
Timer 

A dapting a timing method hitherto em- 

u ployed for industrial purposes, the 
Model B Photrix Electronic Timer ($37,50) 
is introduced as a 
device for automat- 
ically turning off the 
enlarging or contact 
printing light after a , 

predetermined intei- [ 

val. In use, the Tim- ' 

er is plugged into 
a light socket, the 
enlarger or contact 
printer is plugged into the Timer, and the 
selector switch of the Tinier is set at the 
desired time of exposure. Then a button on 
the Timer is pressed, which turns on the 
light of the enlarger or printer, the light 
being turned off automatically at the end of 
the indicated exposure interval. P'eaiures 
of the Photrix include: resetting of the 
Timer required only if the time of exposure 
is to be changed; bring electronic in nature, 
there is neither motor nor clockwork and 
no moving parts; a switch is provided for 
operating printing light by hand and to 
allow for continuous light for focusing, shad- 
ing and spot printing. 



Camera Automatically 
Sets Diaphragm 

C OUPLING of a photo-electric cell with 
the lens diaphragm in the new .Super 
Kodak Six-20 2V4 hy 3V4 camera ($225.) 
makes possible auto- 
matic adjustment of 
the diaphragm to 
whatever the light- 
ing conditions hap- 
pen to be for a par- 
ticular subject. With 
snapshot shutter 
speeds from l/25th 
to 1 200th second, 
all one has to do is 
to select the desired 
shutter speed and the lens automatically 
stops down to the exact aperture required 
for perfect exposure. 

A range finder of radically new. design 
is incorporated in the camera; it is mechan- 
ically coupled to the focusing mount of the 
lens and combined with the direct eye-level 
view finder in a single eyepiece. Double ex- 
posures arc automatically prevented by a 
device which precludes re-tripping of the 
shutter until the film-winding lever is 



Pargatngram 


VOL 2!) ITS WEST MADISON STREET. CHICAGO, lU. NO t 


Bass says: 

Old Noah Wabstar would turn over if 
he knew what wa are doing with his wordf 
. . . making noun* out of verbs and coining 
a batch of new ones into the bargain. Of 
course it*s good for business . . . for in- 
stance: "Mtnitography’* knocks ’em right 
out of the aisles . . . and lessens sales 
resistance no end. 

Come in and ask me what it 
means. No charge or obligation. 

President 

Candid Midget Marvel 

With sharp cutting F:4.9 Wtrgin anastig- 

mat, Vario shutter $19.50 

With Hugo M^er F:2.9 lens. Compur 

shutter . . . soft Evercady case $39.50 

Super Press BeeBee 

Durably made 6'''2x9 (iVsaJ’i) film 
pack end plate camera, full dbl. ext. 
ground glass, brilliant and direct finder, 
Meyer Trioplen F:2.9 lens. . , . Rapid 
Compur with delayed action shutter with 

f.p. adapter end 3 holders $59.75 

DeFranne Utility 

2’ax 5’4 (6*^x9) single extension . . . 
cam and lever focusing, Gewironer F;4.5 
enastigmat. Compur B shutter delayed 
action. Optical yellow filter... COA 
f.p.a. end 3 holders 9^0./ Q 

Carrying case . . $4 

Write me today 

and ask for the new Bess Bargain- 
grams . . . bigger and better then 
•ver before. Two separate editions 
. . . one for the Still Camera addict 
(fan, enthusiast) filled with thousands of fas- 
cinating items, cameras, gadgets, etc., and the 
other a veritable compendium (encyclopedia) 
of apparatus, impedimenta and incunabula for 
8 and 16 mm Movie (CINE) operation. . . . 
Send for one or both . . . but mention which. 
They’re free. 

he always gets 
his man with a 
SPEED GRAPHIC 





•>»4x 3‘'4- snd 4xri Sperd (Irsph- 

KM ICSH llMIK 

4*')*" Curl ZvUk Tt‘KHar K 4 'i In Cnmiiui 
shutter 

4’!i" Csrl ZcU» Tesssr F .'1 "i In Cnmpiir 
11 Nhuiter 

5 > 4 " <’afl Zeiss Tessar F 1 r> In ('ompiir 
11 shutter 

5*4" Carl Zeiss Tessar F 3 5 in Compur 
B shutter 

R" f ar! Zeiss Tesssr F 4 5 in C.otn ur 
B shutter 

Kalart llanee Finder installed, 
complete , 

Kslnrt Mirromatic Speed Flash 
(«un 

Mendtdsohn L'nlversal Speed 
Gun 

Special Oraphi< 

Mounting 

Model C Speed Gun. Clirome 
finish 


$80.00 

$37.00 

$63.00 

$47.00 

$82.00 

$52.00 

$27.50 

$13.50 

$25.00 

$1.50 

$14.25 




hear ye! hear ye I 

Bass offers additional proof 
of the superiority of the 

RCA 16mm 
Sound on Film 
Camera . . . 

Every camera tested before you set it . . . and you 
get the test film as a guarantee of performanse. 

News model: 

Ready to uee. Turret front, with 1" Ftl.5 
lane, built-in microphone and 3 OOlvn Hfl 
dry cello. In U.S.A. only eaSOU.UU 



Dept. AD, 179 W. Madison Street 
Chicago, 111. 

CAMERA CROSS ROADS OP THE WORLD 
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; operated. For apecia) effects the Icna dia- 
! phragm may be adjusted by band, 
j T(^hen the camera is held (or a vertical 
! picture, the range finder is at the lop. Just 
t below it is a multiple collective lens, with 
the sensitive photo*cell behind it. This mul- 
tiple lens is so calculated that it covers the 
exact field of the camera lens, causing the 
i photo-cell to react only to the light condi- 
i lions in the picture scene. At the moment 
I the shutter is released, the photO'cell actu- 
! ates the galvanometer in the lens housing, 
and the diaphragm adjusts to the correct 
j aperture at the chosen shutter speed to pro- 
I dure a technically correct negative. 


Tilt- 0 -Rama, Jr. 

T he Tilt-O-Rama, Jr. ($4.50) tripod 
swivel head, made of polished alumi- 
I ntim, has recently been made available. The 
' Jong goose-neck support allows the camera 
I lo be tilted to any position; and a large ball- 
! aiid-Kocket joint holds it there firmly. 


Enlarging-Paper Box 

^ A|V} ingenious enlarging -pa per box, 

^ JTjL equipped with a spring actuated lid 

I >vhich snaps shut and protects the contents 
of the box against light as soon as you re- 
^ move your hand, is now available for those 

fumbling with paper pack- 
^ boxes while working in the dark- 

I room. The box ($10.80) holds several sizes 
At this new low price, you can own this ' of papers and provides a convenient method 
new WESTON Junior Exposure Meter ... of storing paper as well as -selecting papers 
a product of the world's leading builder of ; of different contrasts, surfaces, and sizes, 
precision indicating instruments. No matter | when doing varied work under the enlarger. 

what kind of still or movie camera you own, i 

it will insure correct exposures every shot, i t , , q rp 
lt*s more compact, too; and extremely sim- | l-'KICA oELF-llMER 
pie end convenient in use. See it today at | A SELF-TIMING device for the Leica 
your nearest photographic dealer, or send 1 J\ camera incorporates visible-action de- 
coupon now for helpful literature. sign and a spring mechanism that trips the 

— shutter after a delay of 12 to 15 seconds. 
Weston Electrical Instrument Corporation, By observing the relative position of a white 

634 Frelini,huy«o Avenue. N. J. „„ f.ce of the slowly rotating wind- 

Send full information on the WESTON Junior i- ^ r 4 *c: .u 

Exposure Meter. *''8 sell-timer ($5.40), the oper- 

ator is always aware of the time remaining 

Isami before the shutter is to be released. 

Addrm 


City. 


.Statr. 


MINIATURE CAMERA 

! R I s A i P O ! N I P H 0 1 O f k V i C t 

r C) l i r. \> t ( o r j ( i o o k t o f q p 


Your 35 mm. nogofivot 
I will bo cioanly dovolopod 
in Chomplin's famous ii'15 
formuto. 

|3Hx5 irllliint ontorgo- 
^monti of your ontiro 36 
oxposuro roll. 

I A Nno liodhii* for your mini- 
corn rofurn^ with ooch roll. 

Wa witi sarvt you PttOMRTlY . . . again end ogoin 
SCNO ftlM ar writ# far fraa maillna bags la 


F0T07 / • ' ’ 

^ y 147 W. 40 ST 

'/ SLR VICES 


ALL FOR 


>2^ 


*Aefa Ultra ron 
and Ow Pent 
X-L Pan 25c 
add itianal 


Portable Darkroom 

D esigned for developing film and male- 
ing contact prints wherever one hap- 
pens to be, and in broad daylight, if nec- 
essary, the Midget 
Marvel ($10) has 
been placed on the 
market as a portable 
darkroom complete- 
ly equipped for the 
purposes intended. 

In addition, the de- 
vice may also be 
used for loading cut- 
film holders or developing tanks. The com- 
plete outfit contains 14 items, including 
trays for developing and fixing, negative and 
paper holder, and so on. In use, the operator 
inserts his hands into flexible light-proof 
sleeves snapped over the open ends of the 
box, A safety glass is placed In the front 
and another in the top window; an operat- 
ing hood provides a shelter for the top win- 
dow through which the worker observes what 
is happening in the box. For loading and 
unloading film, darkening boards are pro- 
vided to fit into the glass holders. 








L The Perfect Developer For 
|\_ Mmieture Segetives 

a 


Raygram Corp 


Send far de$eHpd ¥9 Utereinre $•! 


N<MU . 


BUY fAM0t.'5 CAMtRA' 


ON CREDIT 


• Own a foaums oomara lax o smoU down 
poyasaiil, 12 mondia to pciy. Trada-Ui yoox 
old oamaraf Wxlla for Inioraiotkni an IIm 
coiaaro that lalataatai yoo. oad datoiltefooT 
TiaiaPaymant Plon for ratpoaalbla paxuoau. 
fiMMcad ffwaapS CaoMaarclal OadS Co. 

Mtaii I ROODHAIi * W I, lOtR lt,g rMla,. feu 





Save nnanry on ex'cryihtng In photog- 
raphy with this guide to hatpins in 
cameras, film*, supplies, accessories. Send 
i for your eiMy of Catalog No. 72-2JJ8 

1 today. h*s FRIE. Use penny post card 

1 WHOLESALE RADIO SERVICE CO., INC. 

AlOO-V SDaH AVL • NFW YORK. N. Y. 


iOAP YOUR OWN CARTRIPOES 

35mm Motifs Plsturt Film 

f:sr?^«.oo S8S|*}-$1.50 

pAfked In 2 .’> Ft Crhi — T cMfd and 
Giinranteod by 

Optiul DtwIiMwat Cwx },% •“{‘’clt? 


Become an expert 

photographer 

Rend fiu* big free booklet that tetlt how you ctn bee^e an 
expert In Cammorelgt, Newt, Portrait, ASvartitisf or Matlen 
Pletura Pketatraphy. Hie money -making opportunltlei. Per 
■onal Attendance end Home Study training. 2Sth year. 

NtW YORK IN8TITUTC OF PHOTOaRAPHV 
id WMt 88 at. (pfiit. 184) Naw Yark City 



(^Typical PENN VahiM!^ 


Zelie 5eaell 0x12 romplete 

Voigtlander Superb 8.5 .......... 

Robot 2 8 calibrated In Ft •f.M 

ZelM Nettax calibrated in Ft. 
lalta Uektor 38 mm )..«rui 

ZeiM 9x13 Ideal 

Fulh l>erby 2.5 
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SCIENTIFIC AMERICAN 



JACOB DESCHIN, conductor of our ^"Camera Angles'* department^ will 
answer in these columns questions of general interest to amateur photog- 
raphers, If an answer is desired by mail, enclose a stamped, addressed 
envelope. Queries should be specific, hut Mr. Deschin cannot undertake 
to draw comparisons between manufactured products nor to advise on 
the purchase of equipment or materials . — The Editer. 


Q, What U the weakest liitht by which 
a photf»graph may be taken? — D. L. 

A. A match flame or candle flame is ufleii 
employed to show the great sensitivity of 
certain films* but these, as you will notice* 
are generally quite close to the subjects. 
Any illumination* no matter how dim, that 
makes a subject visible, will enable that 
subject to be photographed. Wc are not, 
of course, concerned here with the matter 
of the exposure time required and in the 
case of a portrait an extremely dim light 
may not be useful at all because of the long 
expo'jure that would be required. 

Q. Can you give me a foriiiuia for 
sensitising fabrics or paper? I want 
something fairly fast, so it can be ex« 
posed by projection. — E. W, D. 

A, While we cannot vouch for the “speed” 
in printing that is possible with the follow- 
ing sensitizing formulas, here they are for 
what they are worth to you. The essential, 
with all sensitizing processes of this type, is 
that a snappy, fairly contrasty negative be 
used for printing. The first solution, which is 
applied with a wad of cotton in very weak 
light, a precaution that holds for the other 
formula as well, is made up as follows: 
Potassium ferricyanide . 700 grains 
Ferric ammonium citrate 

(green) 1600 grains 

Water, to make «... 20 ounces 

Print out and wash in water. 

The other formula: 

Water .... ... 10 ounces 

Common salt 100 grains 

Gelatine 20 grains 

Dissolve in warm water. Stretch the fabric 
on a frame and uniformly moisten the fabric 
by floating the latter, or paper, as the case 
may be, on the surface of the warm bath for 
three minutes. When it is dry, sensitize it 
in a solution of silver nitrate, 40 grains to 
the ounce. Fix in a bath consisting of one 
part sodium hyposulphite to six parts water. 

Q* Wluit is manut by the term ^^elrcle 
of confttskm^t^P. p. A. 

A. Light refleeted brom a photographed 
^nhJact k registered on the film as a group 
of oife^ or diaka ol light# The smalUtr 
diamei^ of^l^ eirele or disk of oonluaioiii 
Ufitt ^ 11 ^ la 

not by the eyie). 


as it U termed, the sharper the definition in 
the resulting negative and, as a consequence, 
in the print or enlargement made from it. A 
negative intended for enlargement will call 
for a relatively smaller circle of confusion 
than one from which only contact prints are 
to he made. In the case of a 2-inch lens ex- 
posing 35-mm negatives, therefore, which 
often ate enlarged to 8 by 10, 11 by 14 and 
larger, the disk is calculated as small as 
1 750ih inch, although 1 /250th will he found 
Mifliciently small for a lens of about 6 inches 
focal length, exposing negatives 3V4 by 4y4 
inches. For the purpose of devising a depth 
of field table, discussed in our reply to Rev. 
R. T. in the July Round Table, a larger disk 
has the advantage of offering relatively a 
greater range of sharpness. 


Q, I am anxious to know how the 
coupled range finder is made — the prin> 
ciple on which it works. — E. A. L. 

A. The principle of the coupled range 
finder is similar to that employed for hig- 
giin setting, namely, the use of two prisms, 
one fixed, the other moveable to cause co 
incidence of a “split” or “double” image 
seen in the viewing prism. Drawings and 
fuller explanations may he found by con- 
sulting the Leica Manual and Clerc’s “Pho- 
tography: Theory and Practice.” 


Q, Would you advise me to use the 
lens from iny camera as an enlarging 
lens? What is the highest temperature 
the lens could be subjected to without 
damage? The lens in question is an 
Exaktar F:S«5, 5 cm from my Kine Ex- 
akta. 

Looking through some negatives de- 
veloped about two years ago by a com- 
mercial shop I find one roll Is turning 
purple# What causes this? — I. M. 

if . It is a common practice to employ one 
lens interchangeably on both camera and 
enlarger. In fact, as you probably know, an 
enlirger is available specifically designed 
to take the lens of your Kine Exakta camera. 
Other camera makes, such as the Leica and 
Cantax, also offer this facility. As to the 
maximum temperature that the lens will 
stand, we can say from ex^rience that with 
a well ventilated housing, even so powerful 
a light source as the Photoflood bulb may 
be employed, provided the light ia burned 





Synchro-Sunlight picture combining in- 
side Speed Flash xvith outdoor daylight, 
Txvo flashbulbs, 1/100 see., f 11. 

PERFECT PICTURES 

Indoors and Out! 

With the Kalart Micromatic Speed 
Flash attached to your camera you’ll 
get amazingly clear pictures of the 
most difficult subjects. This depend- 
able accessory can be used with prac- 
tically any modern camera. Timing's 
exact, regulated to hair-line accuracy. 
Complete $13.50. 

Use it out-doors in the sun to take 
unusual, beautiful pictures The big 
Kalart Synchro-Sunlight Contest, fea- 
turing $250 in cash prize.s, is your 
chance to cash-in on your skill. Write 
in for colorfully illustrated booklet, 
entry blanks and complete details. 



Man-sized negatives . . . large eye- 
piece . . . no-squint range finder — 
you'll have these advantages, plus the 
convenience of a candid camera when 
you install a Kalart Synchronized 
Range Finder on your Speed Graphic, 
Q X 12 cm. or x fil^i pack 
and plate camera. 

Focus is automatic and much 
sharper than can be obtained with a 
ground glass or bed scale. You’ll be 
able to take difficult angle shots, and 
things on the move — ^all these inter- 
esting pictures you’ve wanted to take 
for a long time. Fits practically all 
plate and film pack cameras. $20.50 
and up, installed. 

All Kalart equipment made in 
U. S. A. Write: Dept. S-9, 915 Broad- 
way, New York, N. Y.; Room 619, 
Taft BWg., Hollywood, CaUf. 


' 77 /.? ;KALA;R”:r c<:> 
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The PILOT “6” 



A Fine Reflex Minicam 
at a Roll Film Camera Price 


for only very ehort period®. Such a light, 
incidentally, might be found desirable only 
with very dense negatives in order to cut 
down the time of exposure which might be 
excessive with a normal light source. As a 
matter of fact, with a condenser type en- 
larger such as the one you have, the con- 
centration of the light rays afforded by the 
condenser lens will provide a strong enough 
light with a normal light source to take care 
of practically aU negative densities within 
reasonable exposure limits. However, if a 
Photoflood is employed, it is advisable to em- 
ploy a rheostat device in order to cut down 
the light intensity, and hence the heat gen- 
erated, during focusing. 

The staining of your negatives is probably 
due to improper processing, the finisher 
doubtless having used old developer or an 
old fixing bath or both. If the purple stain 
is uniform over the entire negative, how- 
ever, there is nothing to worry about as the 
stain will merely increase the required 
printing exposure time. 


J^ERE is a sturdy reflex camera that is ideal 
for the beginner in miniature photography. 
It is amazingly easy to get good results with this 
low-priced instrument. 

Using standard, economical, easy-to-obtam 120 
film, the Pilot **6” gives you 16 pictures, l?/«x2!4 
inches on one roll. 

Looking down through the quick-folding hood on 
the ground glass focusing screen, it is a simple 
matter to arrange the composition and eliminate 
out -of -focus effects and other undesirable elements 
in your pictures. Diaphragm opening and shutter 
speed are visible from top. A magnifier is also 
provided. 

The Pilot has five shutter speeds, up to 
l/150ch second, as well as time and bulb. You 
simply can’t miss with this inexpensive, compact 
little camera. 

With f/6,3 lent With f/4.5 lens With f/3,5 lens 

$16.00 $21.50 $27.50 


The K. W. REFLEX 

'T^HIS is a small reflex camera that makes a 
’^surprisingly large negative (2f4x3!4 inches) 
and uses the standard 120 film. Low initial cost 
and low operating cost — but high quality in con- 
struction and results. Image on ground glass is 
same size as negative. Sharpness of detail is as- 
sured. 



With f/6,3 
Anestigmet 

^ 15.00 

With Anestigmet f/4,3. 
Iris diephregmt wire re- 
leese, Uquid lerel 
end shoulder strep 


^ 22.50 


if your deehr tsmuoi supply full informeiion, write t 


BURLEIGH BROOKS 

INC. oaeDaA.TifD 
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Is there any accepted way of pre- 
venting a movie film from drying out 
and cracking from continued use? 
Would an application of glycerine 
help? — B. R. 

A. A number of so-called hardening solu- 
tions are available on ihe market dedicated 
1 to the preservation of miniature and motion 
I picture negatives and positives. Any one of 
I these should give complete satisfaction. Stor- 
I age in a cool place is a good general precau- 
i lion to observe. As to the glycerine treatment, 
I we learn that this is not to be recommended 
I because films so treated remain permanently 
I damp, thus leaving them subject to the pos- 
sibility of slow image deterioration through 
atmospheric action on the silver. 

Q. I intend to buy a miniature cam- 
era. Of two prospects 1 am undecided 
as to whether 1 should buy one with an 
/ 3.5 lens and shutter speeds to 1/500, 
making album size prints, or a 35-mm 
camera with an f/2,9 lens and shutter 
speeds to 1/300. The latter is $20 less 
but has a cheaper hand strap and wind- 
ing knobs, and so on. Should 1 buy the 
higher priced one because of the great- 
er shutter speed or can I get the same 
or better results with the cheap one? — 
R. M. W. 

A. Let us line up the pros and cons. In the 
first case, you have a camera with a lens of 
//3.5 speed, a shutter giving exposures up 
to 1 /500th second and a picture size which 
wc presume to be 2% by 2'/4 inches. In the 
other case, the lens is a faster one, but the 
top shutter speed is slower and the film size 
is 35 mm or 1 by IMt inches. Without an 
inspection of the cameras involved in the 
choice, it is not possible to make any rec- 
ommendations, but we gather from your 
question that what you are concerned with 
most is the speed of the shutter. On this 
score, we can say that many amateurs get 
along very well with a top shutter speed not 
even as high as 1/300. If you have a special 
and frequent need for a shutter speed of 
1/500, this is something to think about. If 
not, then the difference in top shutter speeds 
can be discounted. You cite a cheaper hand 
strap and winding knob on the lesser priced 
camera. On the face of it, these are not 
serious enough to be worth consideration, 
but you are right in intimating that because 
of the cheapnesi of the fittings the con- 


clusion must follow that the general con- 
struction of the camera also is cheap. This 
does not always hold true, but generally 
speaking the fittings provide some hints as 
to the worth of a camera. Your decision 
must rest, however, on the size of nega- 
tive that you prefer, the quality of the lens, 
and, if both are approximately equal in 
value, whether the difference in the speeds 
of the two lenses means anything to you. 
Offhand, we should say that the speed of the 
lens in this particular case is of no great 
importance. We would place the question of 
the difference in price at the bottom of the 
list. In any event, our suggestion is that you 
have a good heart-to-heart talk with the 
dealer, state your case frankly and persuade 
him to do the same. 

Q, 1 wish to make my own camera for 
taking instant pictures (stamp size) on 
“direct positive paper, pictures to be 
taken indoors. Will you please tell me 
what lens to use and if I could purchase 
it second hand? What special basic 
knowledge would be needed? — ^J. M. 

A. The lens you will need will have to be 
of 2-inch focal length or a little less if you 
want to include a view of about 50 degrees, 
which is the “normal” photographic angle 
of view. If you want to get less on your 
picture (that is, obtain a larger image), your 
lens would have to have a longer focal 
length, perhaps 3 inches or more, lenses 
may be purchased second hand from any of 
the large dealers; you can find some of the 
addresses in the advertisements in this de- 
partment. The basic knowledge required is 
that needed for the construction of any cam- 
era and this may be learned by consulting 
some elementary books on photography that 
include such descriptions. 

Q. In loading with 120 or B-11 roll 
film for a heavy day of picture-taking, 
I find that carrying a half dozen rolls 
adds up to quite a bulk when carried 
in the coat pocket* 1 have, therefore, 
adopted the habit of taking the rolls out 
of the boxes, thus cutting down the 
bulk eonsiderably. Is this an unwise 
habit?— L. H. 

A. The method you cite should be per- 
fectly safe provided the rolls are allowed to 
remain in their foil wrappers and are kept 
in a bag that can be closed up to protect 
the rolls from dirt. The exposed rolls can 
be returned to the same bag; there can be 
no confusion as to which rolls have been 
exposed and which are still unexposed be- 
cause the latter will remain in their foil 
wrappers until ready to be loaded into the 
camera. 

Q* In using the brilliant finder ai a 
camera I have just purchased, 1 find 
that the subject in my prints appears 
on the extreme left of the prints, al- 
though in taking the picture the subject 
is perfectly centered* Is this natural 
with a view finder of this type?— P.F.P. 

A, A view finder is design^, as the name 
indicates, to reveal the view or picture sub- 
ject being photographed. There is, therefore, 
no excuse for the discrepancy in image fram- 
ing that you mention and our belt advice is 
that you return the camera to the dealer from 
whom you purchased it. He will have the 
camera adjusted so that the view enoom* 
passed by the lens is practically that wbicb 
you see in the view finder. 
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SOILLESS GROWTH OF PLANTS 
By Carleton Ellis and Miller W, Swaney 

AT last! So great has been the up-surge 
J\, of interest in this new science of chemi- 
cal gardening and so many have been the 
requests to us for complete information re- 
garding this method, that we can say “at 
last” with almost a sigh of relief. Popularly 
written, this volume brings to the layman 
complete information regarding the prob- 
lems and difficulties of tank farming and 
gives the solution in each case, together with 
formulas for the chemicals to be used and 
instructions for preparing tanks and other 
containers. While this volume may be limited 
in certain respects, it is to be recommended 
to all those who are interested in experiment- 
ing with the method, either indoors as a 
hobby or out-of-doors as a commercial ven- 
ture. (155 pages, 6’/4 by 9^, illustrated.) — 
$2.90 postpaid. — F, D» M* 


TRIUMPH OVER PAIN 
By Rene Fulop-Miller 

A round the discovery of anesthesia 94 
. years ago and the end of horrible pain 
in surgical operations, the author of several 
notable books (such as “Rasputin, The Holy 
Devil”) has woven a spell of charm backed 
by accurate science and exhaustive historical 
research. Two Americans claimed credit for 
this discovery. To one the credit was given, 
while the other became a raving maniac. 
Even today this bitter battle rages. How 
theologians, and scientists too, fought the 
iise of anesthesia and how it supremely 
won — these things and numerous others are 
told in this fascinating volume. — $3.70 post- 
paid. 

PORTRAIT PHOTOGRAPHY 
By H. Williams 

S TEP by step the author takes the reader 
through the principles of lighting and 
portraiture, making the way plain for those 
approaching for the first time this phase of 
photography. For those who have attempted 
portraiture in the past, with more or less 
satisfactory results, the suggestions given 
will prove helpful in attaining more perfect 
workmanship. Fundamental principles of 
lighting and composition, clearly explained 
and illustrated, serve as a basis for the de- 
velopment of a satisfactory technic. A chap- 
ter is included on retouching, giving details 
that often arc left to the imagination of the 
reader. (68 pages, 6Mi by 9^8 inches, numer- 
ous photographs and drawings.) — $4.45 post- 
paid.— P. P. 


Books 

SELECTED BY 
THE EDITORS 



tractively produced. This new and third edi- 
tion of Baker’s text, now published, may be 
characterized as the most detailed text that 
ift closely up to date. It is dated May, 1938, 
while the closest runner-up is dated 1935. 
Its star maps — four one-page simple maps 
of the seasonal constellations, plus two cir- 
cumpolar maps — are greatly improved. Some 
new photographic illustrations have been 
substituted for old. Some chapters have been 
rearranged. The account of the galactic sys- 
tem has been largely rewritten to follow the 
developments in the active field. New readers 
who are unfamiliar with textbooks of as- 
tronomy often harbor the belief that they 
are mainly mathematical. On the contrary, 
the science, for all except the case-hardened 
professional, is adequately covered in ele- 
mentary college texts having less than 1 per- 
cent of mathematics, and even this may be 
skipped. Thus this fascinating science, with 
its frequent revelations of undreamed-of vast- 
ness, is easily absorbable from books like 
this by the average intelligent reader. (527 
pages, 5 by 9 inches, many illustrations.) 
~>$3.95 postpaid.— G. /. 


PSYCHOLOGY OF SEX 
By Havelock Ellis 

A new edition of a book published in 
1933 and written by the greatest and 
foremost contributor to the subject of scien- 
tific sexology, who offers in it much excellent 
advice. It covers the usual scope and is 
written in a very lucid, easily read style. 
(377 pages, SMj by 8*/^ inches.) — $3.20 post- 
paid. — A. G. /. 

BREATHE FREELY! 

By James Kendall, Professor of Chemistry, 
University of Edinburgh 

T he oft-denied tale of super-war gases is 
here denied again in words that cannot 
easily be contradicted even by the sensation 
mongers, exhorters, and arm-flailers. In this 
volume the author develops his theme logical- 
ly from a study of the gases used in the past 
War and of little-known facts concerning 
present work in chemistry, to the end that 


ASTRONOMY 

By Robert H, Baker, Professor of Astronomy, 
lUinois 

O F the six or more extant texts of as- 
tronomy some are long, some medium, 
some shorter. Some arc kept up to date 
tvhile some have lost their edge. The Russell, 
Dugan gnd Stewart Astronomy is the most 
detailed, the Moulton text the most read- 
able, the Path text probably the most lucid 
and compact, the Duncan text the most at- 


gW We enn supply our readers with any 
of the books reviewed in this de- 
partment. Prices quoted include do- 
mestic postage. Foreign prices are 
necessarily higher due to increased 
shipping charges. 

Scientific American 
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civilian populations may be reassured. He 
does not believe the ghastly predictions of 
wholesale slaughter behind the lines in the 
next war with poisonous gases or by air 
bombing, and the reasons he offers bear out 
his argument. We welcome this eminent 
chemist’s contribution to a steadily growing 
literature which tends to prevent the sleep- 
less nights that some people have had in re- 
cent years after reading in the sensational 
press of the horrors that are to come. (179 
pages, 5 by 7Vi.)~^$1.60 postpaid. — F, D, M* 


WETTING AND DETERGENCY 
Foreword by W. Clayton 

F irst in the English language dealing 
with wetting and detergency, this work 
is important for the chemist, physicist, and 
engineer, whether industrial or academic. It 
presents in a concise form the most modern 
theoretical considerations of the subject and 
their bearing on industrial problems. And 
these problems do abound in such industries 
as those concerned with textiles, hides, skins, 
leather, paints, varnishes, insecticides, fungi- 
cides, flotation, solders, metal coatings, and 
many others. The data in this book are the 
most complete on these subjects seen by this 
reviewer. Eminent scientists have prepared 
this work, which is up-to-date in every re- 
spect. — $6.20 postpaid. — F, D. M, 

EAT AND KEEP FIT 
By Jacob Buckstein, M. D. 

A POPULAR treatise on foods, vitamins 
and cognate subjects, with instructions 
for dieting. (128 pages, 5 by 8 inches.) — 
$1.10 postpaid. — A, G. /. 


COLLEGE PHYSICS 

By Henry A. Perkins, Professor of Physics, 
Trinity College 

A TEXTBOOK covering both the classical 
and newer physics, without the too- 
common over-emphasis on the latter at the 
expense of the former. The treatment is de- 
tailed but conventional, for this is not an 
attempt to humanize physics. The language 
of mathematics (high school) is freely used. 
An excellent reference book and source of 
study or review for serious readers. (820 
pages, 6 by 9 inches; many illustrations.) — 
$4.00 postpaid.— .4. G. I. 


JEWELRY, GEM CUTTING 
AND METALCRAFT 

By William T, Baxter 

T HE author is a high-school teacher of 
the subjects treated and his handbook 
is chiefly practical. While it is about 75 
percent explicit, it is not wholly so. Even 
so, it would be an invaluable aid to workers 
in any of the hobbies treated in it — many of 
whom, in fact, prefer not to be instructed 
too minutely but to explore or adventure a 
little and find out the lesser details for them- 
selves. The numerous illustrations tell much 
of a practical nature; the names and ad- 
dtesses of dealer sources of materials are 
ipven in full. (224 pages, 5Mi by 8 inches, 
128 figures.) -42.65 postpaid,— ^4. G. /. 
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A Monthly Department for the Amateur Telescope Maker 

Conducted by ALBERT C. INGALLS 


F urther to emphasize the merits of a 
type of refractor previously described in 
these columns (OcIm *37, p, 232) we present 
a folloW'Up on the same instrument, repro- 
ducing Figure 1 again from the earlier pub- 
lication. Capl. Maurice A. Ainslie, R.N., the 
owner, who stands next to the tele- 
scope in the picture and who is well 
known in British amateur circles 
because of his work in practical 
astronomy (“Astronomy in Naviga- 
tion,” a chapter in “The Splendour 
of the Heavens,” by Instructor Capt. 

M. A. Ainslie, Royal Navy), writes 
from Grenville, Talbot Drive, Wal- 
lisdown, Bournemouth, England, 
concerning this “reflex” type of 
telescope: 

“It has occurred to me that some 
further remarks concerning the in- 
strument — which has now been in 
regular use for two years — might be 
of some interest to your readers. As 
shown in your photo, the triangle 
which forms the base of the mount- 
ing stands up clear of the ground; 
this was soon found to cause some 
inconvenience, as well as to make 
the eyepiece rather inaccessible in 
some positions; so the triangle has 
been sunk 6” in the ground with 
great advantage. At the greatest 
northern declination (about 43“ 
north) which permits of the telescope pass- 
ing the meridian without reversal, the lower 
end of the tube jusl swings clear of the 
ground, while the eyepiece is always readily 
accessible. In respect of convenience of 
working, the instrument equals, if it does not 
surpass, a reflector with rotating tube; and 
the optical parts, once adjusted, are so stable 
that finding objects by the circles is an easy 
matter. This is just as well, since it has 
not, as yet, been found easy to mount the 
finder so as to be easily accessible in all 
positions; the arrangement shown in the 
photo is probably about the Liest, but is not 
very satisfactory; however, since the finder 
is hardly ever used, this does not matter very 
much. The ‘swiveling* arrangement for the 
eyetube, giving a side-to-side range of some 
225®, has been found very advantageous — 
especially for work on variable stars- -as the 
orientation of the field of view is always 
under control. 

“Of course, with two reflections between 
the object glass and the eyepiece, some loss 
of light is bound to occur; assuming 87 
percent for the reflectivity of the aluminized 
6” flat, and the same figure for the prism, 
the effective aperture of the object glass is 
about 8.4'' X 0.87, or about 7.3"; this gives 
ample light for such powers as can usefully 
be employed on Jupiter; while I find that my 
not very sensitive eye can just see steadily 
a star of magnitude 13.7 on a good night, so 
that there is suflicient light for observation 
of pretty faint variables. 

“The circles, which are divided only to 
half degrees and tread by simple pointers, 

m 


bring any desired object into the field of a 
low power eyepiece giving x 60 and a field 
of 43'; and the remarkable stability of the 
whole stand goes a long way toward making 
‘setting* easy and certain; repeated tests 
on the Pole Star have failed to show any 


Figure I: The reflex euphonium refractor 

appreciable movement in the polar axis. 

“1 venture to think that anyone possessing 
an object glass of similar, or even greater, 
aperture, might do worse than consider the 
possibilities of this form of mounting, espe- 
cially for prolonged observation of such an 
object as a planet.** 

The photograph reveals less distinctly 
than the drawing the position of the eye- 
piece, the latter being foreshortened in the 
photograph. Commenting on this, Horace E. 
Dali, of Luton, Beds., England, who made 
the optics (the mounting was made by 
Perry, also shown in the photograph) states: 

“The whole point of that extra reflection 
is accessibility of eyepiece and orientation of 
image. The Captain is keen on planetary 
work, in estimating position angles of Jovian 
spots, and so on. He prefers to set the belts 
horizontal, which is easily done by swinging 



the short, projecting eyepiece tube *rouiid.** 
So far as is known, no American amateur 
has yet made a reflex — or “euphonium.’* 

B ecause glass, such as that from which 
mirror blanks for reflecting telescopes 
are made, is cooled rapidly on Uie 
outside after it is poured, stfcmsbs 
due to unequal contraction are set 
up in it. Annealing in a lehr is 
supposed to ease off these internal 
stresses hut does not always do so. 
Later, when tlie telescoptician re- 
moves glass from parts of the disk, 
these stresses (for some unknown 
reason called “strain” by the optical 
industry) are able to warp the disk 
out of shape, and then there is grat- 
ing and gnashing of teeth, the 
disk is probably a candidate tot the 
discard. 

Last April, H. E. Dali, of England, 
told in these columns how he had 
designed and built an inexpensive 
tester for strain in glass, making 
use of the new polarizing material, 
Polaroid. This tester, he stated, con- 
sisted of (1) a lamp in a black- 
ened box having an opening covered 
with Polaroid; (2) a ground glass 
screen; (3) Polaroid goggles worn 
by the viewer. He added that this 
simple equipment “showed up 
strains so brilliantly that there was no need 
even to lest in a darkened room, subdued 
light sufficing to permit the indications to 
reveal themselves.” 

F. M. Garland, 1006 Davis Ave., Pitts- 
burgh, Pa., read this note, obtained a few 
more details from England and built a Dali 
tester. He now writes: “Scanlon and I tested 
all the glass within reach at the Valley View 
Observatory with it and the set-up really 
works.” Therefore we have obtained from 
Garland some of the details. 

Starting at the lower, left-hand corner of 
the photograph (Figure 2) the following ele- 
ments of the set-up are seen : ( 1 ) A wooden 
box, hinged beneath for adjustment in alti- 
tude and containing an ordinary 25-waU 
lamp. Fastened over the hole in its front, this 
hole being made as large as the polarizing 
material will permit, is one half of a pair 
.of Polaroid goggles of the kind now obtain- 
able at many filling stations, with their nor- 
mally horizontal dimension vertical. (2) An 
easel with a pane of common window glass 
frosted on one side, to provide a fairly uni- 
formly illuminated area of polarized light 
large enough to permit the examination of 
a moderate sized disk against it* (3) The 
glass ^der test, held in the hands, tf the 
glass is not strained, the expansion due to 
the heat of the hands will give It a strain^ 
hence It should be insulated with a cloth 
or felt; but If the desire is to study the 
effect of heat in causing trapomry itraiil^ 
no insulator should be used. (4) A prft* ^ 
Polaroid goggles worn in the ndrond nom* 
ner, which will eouse the heriaontal 






s&tmim * 1936 


SCIENTIFIC AMERICAN 


nioii of tho lenies to croas that of the Polaroid 
in the lamp boa and thna be at right antdo* 
to one another. (5) The eye* of the tester- 
ill} Figure 2 theae are the property of F. M. 
Garland. The photograph was taken at oiir 
reguest. 

**When the glass is badly strained,'* Gar- 
land points out, “dark and light streaks are 
seen strongly contrasted against the fairly 
dark screen. Faint shadings are inconsequen* 
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Supplies for the Amateur Telescope Maker 

*For a better Mirror use Pyrex* 

6" pyrex Kit, eight grades of abrasives, rouge and pitch, with complete in- 
structions, $5.50. 

Telescopes from 2" to 20" Reflectors and Refractors, mountings, clock drives, 
mirrors and lenses. 

Send six cents for our large illustrated Catalog. 

TIIVSLEY LABORATORIES 

Makers of Astronomical Telescopes and Equipment 
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Figure 3: Garland's spotter 

lial; blit if there are strong bands it is be^l 
not to work such a disk. If no bands can 
lie seen it is interesting to make some, simply 
by warming the mirror with the hands.'* 
The above paragraphs may supersede the 
description of apparatus in ATM, page 461. 
When that description was prepared, only 
a few years ago, no such low-cost, large-area 
polariring material as Polaroid was any- 
where available. 

F )RT ABILITY is a quality many seek 
in telescopes which they wish to carry 
about in a car. Figure 3 shows a little Hk" 
refractor with Vj*' eyepiece, giving about 30 
diameters magnification, owned by the F. M. 
Garland mentioned above. The mounting is 
a bar with a bend equalling the latitude, 
and the fork is attached to it by means of a 
quarter-inch removable pin, as shown. By 
giving the bar a curve instead of an angle, 
such a telescope would be adjustable for 
any latitude and be suitable for the wander- 
ing type of telescope user. 

T hat the Republica dc Argentina is very 
much on the telescoptical map is evi- 
denced by a letter from a member of the 
Amigos de la Astronomia," in Buenos Aires, 
Carlos Luis M. Segers, Calle Jos^ Bonifacio 
1468 — the address of the library of the Asso- 
ciation. Segers, who writes better English 
than some of us Yanks, says many amateurs 
have made and are now making telescopes 
in the Argentine Republic and that ATM 
and ATMA are thoroughly known ip those 
latitudes. They have published in Spanish 
an excellent booklet on telescope making 
and they regularly publish the Revista 
Astronomica, This is an amateur journal 
but is quite professional in appearance, judg- 
ing by the samples sent to your scribe. 

I N a chapter in ATMA, Hindle of England 
tells hM to make a diagema) lor a New- 
toniaii and states that, whlk the use of a 
totally reflecting prism is penmssible, we 
must uae an opiloiil plane of elliptical con- 


RICHEST FIELD REFLECTING TELESCOPES. 
Pierce made. Theoretically and mechanically right, 
with portable mount, ready to use. 4", $100; 6", $125. 

RICHEST FIELD EYEPIECE 1.14" efl, .92" field $6.50. 

8ALES-SERVICE SHEET. Send $1 and 25 words ad- 
vertising your mirror, mount, or anything you want to 
sell or buy. Mailed with our circulars for 1 month. 

PORTABLE MOUNT. With rigid pipe pedestal. Mov- 
ing parts of bronze. For 6" or smaller telescopes. $10. 

ACCURATE FOCUSING Is easy with our spiral sleeve. 
O. D. Send Pierce oculars for fitting, $1 each. 

VERY SPECIAL. All-inclusive telescope kits. Proper 
glass, clean abrasives in tin boxes, best rouge, real 
pitch, a complete EYEPIECE, an ALUMINIZED DI- 
AGONAL, complete instructions. 4" — $3.50, 6" — $5. 

Free test of your mirror. Write for catalogue of supplies. 
TWENTY YEARS OF EXPERIENCE TO HELP YOU 
John M. Pierce • 11 Harvard St. • Springfield, Vermont 


—TELESCOPE MAKERS- 
KITS-OUR SPECIALTY 


BETTER aUALITV. PRECISION WORKMANSHIP, 
LOW PRICES. MONEY-BACK SUARANTEE. 

COMPLETE thIeMtM. tuflltiant 

•Im. ttiuMred pitch, rtufe. Ipctructlpnc, etc. 

Kit with bMk ‘^Amateur Tdmape Making’* 16 25 
FREE ALUMINIZED DIAGONAL with aaeh hit 

PYREX KITS— 6"— -65.50, S"— #8.00 

ALUMINIZING 

OPTICALLY CORRECT FINISH 
6"— #2.50 8"— #3.50 10"— #5.00 

Other Sires Proportionately Priced 
MIRRORS TESTED FREE OF CHARGE 

PERISCOPES JfrSA-tt'wi- 

prNm, I" pant, priarn. 42 mm. aehr. lana 

and r F.L. Ramadan ayepiMt itand. SIO.OO 

I ‘A" dia. SPECIAL ^ 

FREE cataloft Telrirope$, Jlllrraaeopea, Binoeularn, 
etc. InBtrvctiOWi for TeUecopt Making. lUc. 

PRECISION OPTICAL SUPPLY CO. 
1001 E. 16Jrd Strwat Naw York City 


e.NMlNo POUIOlO Typs 11 Him 

Thli unique modern lubatituu for Nlool prtaroa la mm 
Htallablf for all poltrlted light eiperlmenta at new 
low prlecB 

POLAROID comaa cemented between thin tranaparent 
pUatlc It can be cut to any alaa or ahape with a aclaaora 
or knife. 

PRICES: Misimum 4 tq. In. <rg2") • II.W F^tpald. 

N^UMnpe. (-MUioe wHh full tatornutiM and usperimMil* I0«. 

MARRY R088 

lelantlSa and LnSarntary ApjMtna 
64 Weat PraaMway Naw Yack City. N. Y. 


SSSSBUILD YOUR OW Nl!!l«» ■ ■■ 

Rsllsatliis Tetoneope 

6 inch kit (F.03., N. Y.>....|qj6 

CoDUias 1-6" X 1" disc for mirror. ^ 

6" X disc for tool, all asoessary abra- 
slfen, reuas aad pitch. Copy of Snstnictlons 
16c. Catalof frsc. 

Optical D av al apaaaBt Caa».s 1 588 >*way, N.Y. 


ALUMINIZING 

NEW SURFACE-HARDENED ALUMINUM 
C0ATINQ8 

with Rreatcr resistance to tnech.inical abra- 
sion ami uniformly .superior in reflectivity 
at the same reasonable prices maintained 
in the past. 

Coating Pricat: 4" — #1.75, 5" — #2.00, 6" 
— #2.50, 7" — #3.00, 8" — #3.50, 9" — 

#4.25. 10" — #5.00, 11" — #6.50, 12" — 

#7.50, and 12V^"— #8.00. Larger aiaca up 
to 36 inches in diemeter on request. 

Diagonal Coalings for diagonals of the fol- 
lowing widths* 

iV's" — 50c, IVi" — 60c. 1 Vi "--75c. 2" 

— #1.00, 2*/4"— #1.25 end 3"— #1.50 

LEROY M. E, CLAUSING 

720 Greenwood Ave. Wilmette, 111. 


KITS OUR SPECIALTY 


4" kit. $ 2.95 
6" kit.. 3.75 
8" kit. 6.75 
10" kit.. 9.95 
12" kit 14.75 


Pyrex ... 4.25 
Pyrex... 5.50 
Pyrex 8.50 

Pyrex 13.95 
Pyrex... 24.00 


Kite contain 2 glnia diaca, 8 grndca of abrnaiven 
(fewtr do not inaure an optically perfect aurfacc). 
rouge, pitch or bteawax, and inatructiona. 

Monmy-bmtk gumentee tkmt 

THESE KITS ARE SECOND TO NONE 
REGARDLESS OF PRICE 

(aend for froe catalogue) 

M. CHALnN, 142S Lemdelbw Ave.. New Yerk. R. Y. 
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.POCKET MICOOSCOPES 
HANDY • FRBCISB 

Various moilels 
magnify 
15x to 1410x 

$7.50 

and up 


For all types 
of research 
work, at home, 
in the label a- 
tory and afield. 

Will serve the 
engineer, medical 
man, cheniisl, bio- 
logist, botanist, etc. 

Scientific instru- 
ments with excellent 
optical system, 
rJectric lamp attach- 
ment can be supplied. 

for detailed information address 
Dept. S.A.-9 

C. P. Goerz American Optical Co. 

317 EAST 34th STREET NEW YORK 
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Marr m Razor B lades 

Old Company Slathot Soiling 
Costs— Offers 40 First Quality 
Blades for Half a Dollar 

The Marlin Firearms Company, fa- 
mous for the manufacture ot fine 
Kuna since 1870, has found a ^ to 
bring the finest quaUty razor blades 

to Slavers at a fraction of their 

usual cost. . j ma 

Basic patents having expired, Mar- 
lin pays no royalties. And by selling 
in ‘Wholesale" quantities, with eco- 
nomies in packagmg, shipping, etc., 
the company eflfects .savings which 
are passed on to the consumer. 

Made of the finest Swedish eurgicjl steel 
for standard holders, 

offered st the unprecedented of ‘OJ 

one dollsr. 40 for fifty cents. Under the 
compsny’s ironclad guarantee, you can try 
these new blades without risk. U*® "J'®; 
and if you do not find them equal to the 
best, you may return the balance and get 

“thV coupon today for a 
package of these fine blades! Marlin will 
pay the postage. 

'^hc Marlin FIrsarmt Co.. 

§7 Willow Stroot, Now Havon. Conn. 

ipm'ifwed is which Bcntl me. poslitKe 

Morlln Hurglcal Rteel Blade*. Double 
Edge Stylo, undor your money -back guaruntee 

40 for SOo 80 tor |l 
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tour if we flwire the very best resutts. Ctwii' 
menting on thU in the prosont rfepsrtment 
aotne time ago, Wates of Canada showed 
the very small losses of light caused by other 
types of diagonal. 

Replying to Wales# Hindlc now adds the 
further fact that "the use of an elliptical 
flat insures that the black spot flhe spot at 
the center of the diffraction pattern, which 
is the shadow of the diagonal.-- is per- 
fectly circular, and one can easily judge the 
perfection of the instrument by the out-of- 
focus images of a .star. Not only the per- 
manent characieristics of the telescope but 
the varying characteristics due to tempeia- 
lure changes can be immediately deter- 
mined.” He quotes from a letter by W. H. 
Steavenson, prominent English amateur 
astronomer: 

“Other things being equal, I think ihert* 
is no doubt that the ellipse is the shape of 
choice, since it combines circularity of pro- 
jected outline with a minimum of oliHirur- 
tion. The objection to any other shape 
(necessarily presenting a larger area by pro 
jection) is not. to my mind, concerned 
chiefly with reduction of light-grasp; be- 
cause, as Wales has shown, the loss in ordi- 
nary cases is negligible from a practical 
point of view. I'hc drawback consists rather 
in the production of increased or iinsyni- 



comihEiitt on ihs ^ imd 

other® is M follows: “I shouM Ittiogihe it 
would be just as egsy to ffOt used to an 
elliptical extra-local spot as to a circular 
one; that is, as a standard of performance. 
My whole object was to point out that# while 
the beveled ellipse is undoubtedly the ideal 
shape, there is no serious abjection to a,i 
unbeveled, circular disk which does no 
apply equally to a prism. The advantage oi 
the circular disk is the ease with which 
flats of this shape can be made. All this i^ 
for the 12-incher, not for the O-incher who, 
of course, uses a prism, or the lordly 20* 



tral obstruction tends to throw a certain 
amount of the light from a star into the dif 
fraction system surrounding it, which is 
objectionable from certain points of view, 
though inevitable in all practical forms of 
the reflector. The most we can do is to keep 
the obstruction down to a minimum, as is 
done by adopting the beveled ellipse. Any 
increase in size of obstructed area increases 
the amount of diffraction, as may be seen by 
taking the extreme case of a flat so large 
as to leave only a narrow annulus of main 
mirror exposed. In this case you get a 
slightly reduced central image, but an enor- 
mously enhanced ring system, which would 
blot out any close faint comparisons and 
also destroy contrast in planetary detail. 

“In any case,” Steavenson continues, ”1 
should always, even at the expense of slight 
extra loss of light, fit a circular disk as a 
mask over the flat mount, since any other 
shape, square or elliptical in projected out- 
line, will produce unsymmetrical effects. The 
square gives four rays, and the ellipse two, 
thoiigli these may be so oriented as to co- 
incide with those produced by the supports. 

“But actually, as I said at first, none of 
these effects is very important in its bearing 
on practical performance, and, to quote Bell, 
they ‘affect the observer's feelings more llian 
his images.’ The matter only becomes im- 
portant with small / ratios, when the flat 
is necessarily already on the large side in 
comparison with the main mirror. Thus for 
//4 the change from the elliptical type with 
circular projection to the circular flat of 
same minimum projection, or to a type with 
projection filled out round by a mask, might 
he really serious, though fortunately the 
work done by such mirrors is generally pho- 
tographic, where definition under ' high 
powers does not enter into the question, tor 
the ordinary amateur’s visual work, at say 
//6 to //8, I don’t think much harm would 
result from a projection of any reasonable 
size or shape,” 

Thus the beginner needn’t worry very 
much about the shape of his diagonal. Fig- 
I ure 4, drawn by Wales, provides an organ- 


Fi^tire 4: Wiitcs’ diagonalology 

inchcr who doesn't give a whoop for trouble 
or expense.” 

A good many letters received fiom ama- 
teurs arc passed round by your scribe among 
other amateurs, much like family letter*, 
passed to relatives, and when Everest saw 
the collection reproduced above he added 
the following on a cognate subject: 

“1 agree that the elliptical diagonal at 
45^ is the best. Another thing is that, for 
uniform diffraction effects, the projected 
circle must be concentric with the mirror’s 
axis, which will make it appear off-axis when 
viewed from the focal point at the side of 
the tube. Most tyros don’t understand thi > 
and try to correct for the apparent displace- 
ment,* hut a simple geometrical diagram will 
show why it can’t be done. Also, theoret- 
ically, this means adding slightly to the size 
of the diagonal as usually calculated for 
complete coverage of the field lens of the 
eyepiece, but it’s not important.” 

Everest then proceeds with the following 
train of logic; 

“1. The whole plea for the elliptical di- 
agonal is to project a circular shadow on the 
mirror, so that its figure can be interpreted 
from the extra-focal image of a star, also 
to produce uniform diffraction around the 
image at focus. The light gain over the 
•Xectangular diagonal is insignificant. 

“2. To produce concentric rings in the 
extra-focal image, as shown at Ay Figure 5, 
or uniform diffraction effects around the in- 
focus image, this circular shadow must be 
concentric with the axis and rim of the mir- 
ror. If this condition does not exist, the extra- 
focal image will be as at B, with rings not 
concentric, while the in-focus image will be 
cockeyed to the critical observer. 

“3. For freedom from astigmatism, the 
axis of the cone of light reflected from the 
mirror must coincide with the axis of the 
mirror. 

“4. For the same reason, the axis of the 
cone of light reflected from the diagonal 
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section ol i*ffe oil i|i!|Hfor itt4 ocuUr mw«t 
lie in tJui pW»« diagonal 
“6. If you agtw wUh 1, 2t 3» 4 and 5» 
you mult alao agraa to the construction 
shown hi Figure 5. 

“7. If you agree to 1, 2, 3, 4, 5, and 6, 
yon must also agree that, when viewed from 
tiic focal point, you will see something 
like C. 

“8. If you have followed thus far, you 
will see that the area of the diagonal actually 
used in re6eclion will be as shown in D. 

*‘9. If you cut down the diagonal to the 
area actually used in reflection, the pro- 
jected circle will not be concentric with the 
mirror’s axis. 

“10. If you push the diagonal toward the 
mirror (dotted line), as moat tyros aliempl 
lu do, the cone of light between diagonal 
and ocular will be off the ocular axis, resiiU- 
ing in astigmatism. 

“And there you are. 

“The extra size of diagonal needed to 
accommodate the field lens of the lowest 
power ocular used has not been considered 
in the diagram, as this would complicate 
the explanation. 

“The amateur who is interested only in 
seeing the splendors of the heavens through 
his telescope needn’t worry much about all 
this theory — as it is not important from a 
practical standpoint. This is directed at the 
armchair telescope makers with the hope 
that it will cause them no end of worry,” 

T OO convenient is a common belief that 
a poor flat will do for a diagonal “be- 
cause it is used close to the focus.” Due 
lo frequent repetition without examination, 
ihis error has acquired sanctity. Bui F. J. 
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Figure 5: Everest’s diagonalology 

Hargreaves has analyzed the question, in the 
Journal B.A»A, If a large surface having 
uniform departure from flatness were used, 
^0 that the reflected beam filled the whole 
surface, the error would equal that of this 
surface. If lest of the same surface were 
used, the error would be reduced (the linear 
error being reduced in the ratio of the 
squares of the diameters taken), and per- 
haps that part of th^ uniformly curved sur- 
face might be near enough to flat to be 
harmless — ^not, however, directly because of 
its nearness to focus. Distance, as such, has 
no effect In other words, as Hargreaves 
puts it ‘•A small part of a large bad mirror 
be goo4 but it does not follow that a 
small bad mirror is a good one.” 
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An excellent flndet 7 lenses, achromatic tele- 
scope tul>o, erector draw tube and eyepiece 
draw tube. Excellent for spotting game. Object 
Lons 2"; magnifies 3 to 10 power; Exit pupil 
0 2' to 0.09"; Eye Lens 15/16". Cross Hairs. 
Angular field 8*30' to 20*; Erect $|O4l0 
Image. All bronze. 


U. S. Navy Aircraft 



Propeller. “Oealmrlen". automatic wmtrollable pitch 
OiMTatlns apaed 4500 R P M All Aluminum St, Bronze 
2:1" aweep Blade iP.j" x 2" Housing 0 * 4 " tlla. Fits 
ahaft Weight 5H Iha Complete with streamlined 
in\er (not shown). Original coat $200. Our priaa $3.00 
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BAUSOH a LOMB OPTICAL BYSTCM 

Made by Warnar A Swaiay. 6 power. Conalata of 
achromatic ocular Jb objective lens, calibrated reticule 
with Croas Hairs, 3 blshly polished prisms firmly set 
in solid east bronco frame with soft rubber eye-cup 
Micrometer adjustments for yardage and windage Used 
on Krag, Enfield, Ravage, Springfield, etc. Complete 
with mount and oak leather case (not shown) S*f.SO 
Refular Prioa $311.00. Now f 
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Navy Light- 
weight 

Mile Portable 
Searchlight 

Cast aluminum A 
bronze houaing. 
Complete with car- 
rying case. Mangln 
type parabolic giais 
reflector. Made by 
n E. and Nat'l 
Xllay. 6 Inch diam- 
eter Complete with 
choice of 6, 12 or 32 
\oIt lamp- $4.95 
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NEW PARABOLIC SEARCHLIGHT MIRRORS 

FOCAL GLASS 

OIA LKNOTIl THICKNKKS PRICE 

24 In. 10 In. Vio In. 150. 

‘M) in 12V4 In '/in In 55. 

36 In 14*4 In Vio In. 76. 

Mirrors were made for (he 1’ H Army A Nn^y l>\ P.austh St I.onih an«l Paisons of England Perfectly 
ground and highly polished lo a verv accurate parahullc surface Heavily silver plated and coated with 
a moisture and heat resisting paint 

60 INCH PARABOLIC METAL SEARCHLIGHTS 

In. focal length 13 in. din opening In centre. Made for U S Army St Navy by General CCfl 
(!ompany and otheis Reinforced non-ferrous reflector heavily silver plated Price 



EXCEPTIONAL VALUES 
EDISON STORAGE BATTERIES 
ALL SIZBS 1.2 Volta Per Cell 

Cells are In excellent condition. Complete with 
solution, connecllona and trays Half the 
weight of lead batterlea. Prices below are ebout 
of regular market price. Average life 20 
years. Two year unconditional Guarantee. 




6 

32 

ilO 

Hite 

Amperv* 

Volts 

Volts 

Volts 

(5 rolls) 

(25 rails) 

(8R rells) 

M-8 

11 

$ 5,00 

$ 25.00 

$ 86.00 

L-40 

25 

7.50 

37.50 

132.00 

B-2 (J-3) 3T 

15.00 

75.00 

264.00 

B-4 

75 

17.50 

B7.60 

308.00 

A -6 

225 

22.50 

112.50 

306.00 

A-7 

262 

22.50 

112.50 

396.00 

A-R 

300 

26.00 

125.00 

440.00 

A 10 

375 

37.50 

187.50 

660.00 

A-12 

450 

50.00 

250.00 

880.00 
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AMATEUR TELESCOPE MAKING 


Th« Reflecting Telearopr 
Tools and Materials 
Fovcault^a Shadow Tost 
Polishing the Glass 
Final Shaping 
Finishing Touches 
Mounting the Mirror 
The Refraetlng Telescope 
Grinding the Lens 


Meter Drives for Telescopes 
Solar Researeh lor Amateurs 


Making a Spoetrohelloseopo 
and Spectrohollograph 
Making Compound Toleseopes 
Making Optical Flats 
Making a 8nn Speetreseepe 
Photographing with the Tele* 
scope 


Testing and Refining 
Mounting the Lens 
Adjuating the Telescope 
How to Find Celestial Objacts 
Teleseepa Housings 
Theory of Eyepieces 
Types of Eyspleess 
Making Eyepleeea 
Doalgn Principles of Mountings 

And a "miscellany," being a 200-page mine of useful Information, mainly practical, 
based on amateurs' actual dlfflculUes, concerning 1001 aspects of amateur telescope 
making, and conUlnlng a multitude of hints, wrinkles and suggestions on grinding, pol- 
ishing, testing and shaping. This part Includes minutely deUlled 30-page Instructions 
for silvering glass, which leave nothing to the beginner’s Judgment. 

500 Pages. Profusely Ulustraied with more than 300 figures and photographs. 

AMATEUR TELESCOPE MAKING 
Postpaid tS.OO domestic, $3.35 foreign 
ScwNTinc AMEKicAif. 20 West AOth Stbeet, New Yoaa, N. Y. 
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■■UtfST FUBUSHU 

Th* absorbing iiln story of ifw 
nmn whoso Invootlons hovo 
modo possiblo tbo medom sub- 
morhio 

SUBMARINE 

THI AUTOMOORAPHY OF 

SIMON LAKE 

As told to Herbert Corey. Simon Lake's 
111 submarine patents made^ modern, 
intricate undersea craft possible. The 
inventor's own story, from bis youth 
down through the Spanish-Americnii 
and World Wars to modern under- 
water salvage operations, is a true nar- 
rative of the most absorbing kind. Il- 
lustrated. 

0. ASPldtsn-Contiiry C«mpnny. 35 W. 32sil It.. Mow York 

■■i$3.00 At All ioeksoffursi 


WANTED: manuscriptsI 

New York B<K>k Publliher reipecl fully lollclts t 

worthwhile monuirrlpts for public8ti<in on 

FOrWb? 44 it.. N. Y. c. 


A Sensitive, Accurate 
Balance at a Low Price 

BENNETT BALANCE 



A lUkellte cup 
II Centering A Damp- 
ing Arm 
C Knife Edge 
I) Bearing 
E BalHiU'lng Nut 


H Weight ^ 

I Bakelllc Base 
.1 Zei'u l*olnt 
K Knife K<lur 

Centerer & Uea«n 
Belease 

F i*oint’er B <’up Point Huspon- 

O 8cale 
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comtnictlon will appeal to laboratories desiring the 
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with It ; the t^ steel knife edge »»<! hearing 
will give long life and accuracy 
extreme SENHITIVITY— Welglia to one decimal 
point farther than the usual low-priced counter 
Ss an^aerves nearly every laboratory purptwe 
•hort of precise analysis. The capwlty of 
Is ample for the delicate weighings made l« lh« 
usual couT*e of teaching, organic ayntlwsls, experi- 
mental work, compounding. phot«)graphlc work. etc. 
COMPACT— CONVENIENT— Does not monopoUte 
a laboratory table Placed on the desk of the busv 
technical executive, it will soon bewHwe Indlspeneable 
Its amall site makes It possible to carry It on In- 
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lal^atory. It la amall enough to be carried under 
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Reduce the Waste Line in Heating Yduk 
Home is a brief, illustrated description 
of a gas-fired home heating and air-condi- 
tioning unit of novel design. C, A. Dunham 
Company, 450 East Ohio Street, Chicaffif, 
Illinois. — Gratis. 


Canada Your Friendly Neighbor Invites 
You presents an attract ive series of pho- 
tographs and colored plates, and an in- 
triguing story, all designed to lure the tourist 
to the wide variety of recreational facilitie'4 
offered by our northern neighbor. This hiwk- 
let will be of value to anyone who is consid- 
ering visiting Canada for either business or 
pleasure. Canadian Travel Bureau. Ottawa. 
Canada.' — Gratis. 


Technical Characteristics of Alcohol- 
Gasoline Blends is a 16-page painphlcl 
lliat presents a carefully considered and 
authoritative discussion of the various tech- 
nical characteristics of such blends. Data 
have Ix*en obtained under carefully con- 
trolled test conditions; the conclusions 
drawn may therefore he considered highly 
aulhoritative. Committee on Motor Fuels. 
American Petroleum Institute, 50 W est 50 
Street, New York City. — Gratis. 


Bargain Book of Cameras and Supplies 
is a 32-page catalogue which lists and de- 
scribes hundreds of cameras, Iwth still and 
movie, together with a wide variety of lenses, 
tripods, and other photographic accessories 
and supplies. Central Camera Company, 250 
South Wabash Avenue, Chicago, Illinois . — 
Gratis. 


The Fact Manual of Standard Elec- 
trical Porc elain presents in a large 
folded sheet pertinent data regarding the 
use of porcelain in domestic and industrial 
wiring. Installation suggestions arc given, to- 
gether with tabulations and drawings that 
will interest the electrician, the home owner, 
and those in shop management who are con- 
cerned with the subject. Standard Electrical 
Porcelain Mfrs.. 201 North W ells Street, 
Chicago, Illinois.— Gratis. 


Statistical Abstract of the United 
States, 1937 assembles in one compact 
volume of 839 pages data on practically every 
phase of the social, economic, and industrial 
life of the nation. Included are 857 tables 
presenting statistics from the earliest avail- 
able date up to the present day. Subjects cov- 
ered include area, population, vital statistics, 
national wealth and income, wages and em- 
ployment, manufactures, construction, and so 
on. Superintendent of Documents, Govern- 
ment Printing Office, Washington, D, ( • — 
$1.50 (check or money order). 


The ABC of Navigation, by George A. 

Boyce, is a popularized presentation of 
navigation for marine and $ir travel. Illus- 
trated with photographs and diagrams, it 
gives the essentials of the iisc of cnarts* the 


- im 

sextant, the oomiMbia, and ab nn; A 
is included on dead leckiwihig* L 0 W?|iiieed 
but accurate navigating infiTuments ard list, 
ed and described. They are satisfaetto lor 
use by the amateur navigator who has ne- 
glected to provide himself with equipment 
because of the high costs that formerly pre- 
vailed. Boyce-Meier Equipment Company, 
Bronxville, New York, — 25 cents. 


Worthincton-Carbondale Refrigeration 
Compressors describes a vertical du- 
plex double-acting ^unit with enclosed 
crankcase suitable for the requirements of 
large-tonnage Installations. W orthington 
Pump and Machinery Corporation, Harri- 
son, New Jersey. — Gratis. 


Railiioads and Railroad Wages 1938 con- 
denses into a 16-page booklet pertinent 
facts regarding the present railroad situation 
and the wage scales of railroad workers. 
Bureau of Information, Eastern Railways. 
Room 5710, Grand Central Terminal, New 
York City.— ‘Gratis. 


Fire-Protective Construction on the 
Farm shows the fire hazards that exist 
in various types of building construction and 
how they may be overcome. It is estimated 
that the annual loss by fire on farms is ap- 
proximately $100,000,000 worth of property 
and 3500 lives. Farmers' Bulletin No. 1590. 
Superintendent of Documents, W ashlngton, 
1). C . — 5 cents (coin). 


Scenario-^ is a 44-page pocket-size booklet 
designed to give instruction in the art 
of writing scripts for commuroial motion pic- 
tures. The booklet will lie of interest to any- 
one who has ever considered motion picture^ 
as an advertising medium. Alexander Film 
Company, Colorado Springs. Colorado.— 
Gratis. 


Look Your Best in Classes drives home 
the fact that glasses need not detract 
from a person’s appearance. When this fact 
is realized, many people who need glasses 
and have avoided them will gain the benefits 
which come from the proper care of their 
eyes. Bausch & Lamb Optical Company, 
Rochester, New York. — Gratis. 


The New Atlas Shaper is a small but in- 
teresting catalogue which presents close- 
up views of the most frequent shaping oper- 
ations, together with complete construction 
details and technical specifications. Atlas 
Press Company, 1830 North Pitcher Street, 
Kalamazoo, Michigan. — Gratis. 


" Soil Erosion by Wind is an 86-pag6 book 
which tells the factual story of the severe 
dust storms of the central United States, 
pointing out in both photographs and text 
the steps that can be taken to prevent furtlier 
erosion. Kansas State Board of Agriculture, 
Topeka, Kansa$.-"-Cratis. 


Rayons at Retail is a 16 -page pamphlet 
prepared by the producers of rayon yarns 
to give the facts about the textiles aa simply 
as possible. The information will be of assis- 
tance to both buyers and seUem.ol f 
retail, ilqyon Yam Praiuceti 
Ma^on Avenod, NeUf York 
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Patent, Trade Mark, and Related Legal Proceedings That 
May Have a Direct Effect on Your Business 

By ORSON D. MIINN, Liu.B., LL.B., Sc.D. 

New York Bar 
Editor, Scientific America^ 


Illegal Brokerage 

T he intricate provisions of the Robinson- 
Patman Act arc slowly Iwing clarified 
by the federal courts. It will be recalled that 
the Robinson-Patroan Act is an amendment 
to the Clayton Anti-Trust l.aw and is in- 
tended to eliminate price discrimination in 
transactions affecting interstate commerce. 

The latest section of the Act to be 
liidicially construed is the very important 
Section 2-C which prohibits the payment 
of commissions or brokerage fees by sellers 
of merchandise to purchasers or to the 
agents or representatives of purchasers. 

The Circuit Court of Appeals for the 
.Second Circuit recently confirmed an order 
of the Federal Trade Commission prohib- 
iting certain practices which were con- 
strued to be violations of Section 2-C of the 
Robinson-Patman Act. In the case in ques- 
tion a corporation engaged in the business 
of selling market information to its sub- 
scribers for a fee of $25 to $50 a month also 
represented its subscribers in making cer- 
tain purchases of merchandise. The corpora- 
tion entered into written contracts with its 
.subscribers whereby the subscribers em- 
idoyed the corpi»ration to make the pur- 
chases. “When purchases were made by the 
corporation it received a brokerage fee or 
commission which was remitted to the sub- 
scriber for whom the purchase was made. 
In most instances the commissions remitted 
to the subscribers in this manner did not 
exceed the subscription fee for the informa- 
tion service. However, in approximately 
14 percent of the cases the commissions did 
< xceed the subscription fees. 

The Commission instituted proceedings 
against the corporation and several of the 
subscribers and sellers doing business with 
the corporation, charging that the praciices 
us outlined above constituted a payment of 
brokerage fees or commissions to the agent 
or representative of the purchaser, in viola- 
tion of the Robinson-Patman Act. After a 
hearing and taking of testimony, the Com- 
mission ordered the corporation and the 
purchasers and subscribers to cease and 
desist from these practices and a petition 
was filed with the Circuit Court of Appeals 
to review and set aside the order. The Cir- 
cuit Court of Appeals affirmed the order of 
the Commission, holding that the disputed 
section of the Robinson-Patman Act did 
not violtfe the l^ifth Amendment to the 
Constitution and that it was a valid regula- 
tion of interstate commerce. 

The 4iffictllUea encountered in construing 
and htieriMretiag an intricate sutute such 
as the Rohinaon-Patinan Act is ihdScated by 
the fact thet one of the three judges of the 
Circtiit Cmnt of Appeals dissented from the 


derision of I he majority ami held that the 
praelice of remitting commissions and 
brokerage fees to the subscribers, not in 
exech-i of the subscription fee paid for the 
information service, did not constitute a 
violation of the Act. The dissenting judge 
agreed, howevei, that the payments made in 
excess of the subscription fee did constitute 
a violation of the Act. 

This case of great importance to com- 
panies engaged in interstate commerce or 
in competition with firms engaged in inter- 
state commerce, and it is believed that be- 
cause of the importance of the issues in- 
volved an attempt will be made to have 
the decision reviewed by the Supreme Court. 


Where There's Smoke 

A PERSON who copies only a small 
portion of a copyrighted book may be 
guilty of copyright infringement even 
though he gives credit to the copyright 
owner, according to a recent decision of a 
federal court, 

A manufacturer of cigarettes published an 
advertising pamphlet in whieh it para- 
phrased three sentences from a book on the 
human voice written by a prominent physi- 
cian. The paraphrased portion of the 
pamphlet read as follows: 

“Statistics have it that 80 percent of pliy- 
.sieians are smokers * * It appears 

unanimous that smoking is not nearly so 
injurious as over-eating ♦ ♦ * From my ex- 
perience with ear, nose and throat cases, 1 
firmly Iwlieve that tobacco, when properly 
used, has no ill effect upon the auditory 
passages.'* 

The copyright proprietor brought suit 
for ccjpyright infringement, alleging that 
the publication of the pamphlet had cast 
reflections upon the professional ethics of 
the physician and had retarded the sale of 
the book. The cigarette manufacturer con- 
tended among other things that only an in- 
significant part of the copyrighted book, that 
is, three sentences, had been copied, and that 
in any event the pamphlet contained suitable 
acknowledgment of the source from which 
the material had been taken. Because of this 
it was argued by the cigarette manufacturer 
that the pamphlet could not be construed as 
infringing upon the copyright. The court re- 
jected both of the defendant's contentions, 
pointing out that even though the three sen- 
tences in question only formed a small part 
of the copyrighted book, they formed an 
important and material part thereof. In this 
connection the court stated: 

*Tn order to constitute an infringement of 
the copyright of a book it is not necessary 
that the whole or even a large portion of the 


book shall have been copied. It is sufficient 
if a material and substantial part shall have 
been copied, even though it be but a small 
part of the whole.” 

With regard to the acknowledgment the 
court stated: 

“While the acknowledgment indicates 
that it did not intend unfair competition it 
does not relieve the defendant from legal 
liability for the infringement.” 


Unloading 

E have pointed out before that where 
an inventor discloses his invention in 
confidence prior to the granting of a patent 
he can recover damages from the confidant 
if the confidence' thus reposed has been 
abused. This principle has been reaffirmed 
in a recent rather important case. 

In the case in question a railroad corpor- 
ation requested bids for the construction 
of <'ai -dumping apparatus used for loading 
coal on cargo vessels from railroad cars. 
One of the bidders, the plaintiff in the case 
under consideration, submitted in connec- 
tion with his bid a drawing and description 
of car-dumping apparatus which bore the 
following notice: “This drawing is the prop- 
erty of R. W. Kallenbach Corporation. It 
shall not be copied or duplicated in any 
manner, and shall not l>e submitted to out- 
••ide parlies for examination without our 
consent. It shall be used for reference to 
work under contract or proposals sub- 
mitted by this corporation only.” 

Thereafter the railroad company award- 
ed the contract for the construction of the 
ear-dumping apparatus to another bidder. 
It was contended by the plaintiff that the 
drawings submitted to the railroad company 
showed certain important new features; 
that the drawings were submitted in con- 
fidence as shown by the notice; and that 
the railroad company violated the confidence 
and arranged for the manufacture of appar- 
atus embodying the plaintiffs' new features. 
At the lime that the apparatus was con- 
structed for the railroad company the plain- 
tiff did not have any patents covering it. 
However, thereafter he obtained two patents 
covering the apparatus and brought suit 
against the railroad company charging 
patent infringement and breach of confiden- 
tial relationship. The Court found that the 
appar';:^is constructed for the railroad com- 
pany did embody the new features develop- 
ed by the plaintiff and which were submitted 
to the railroad company in confidence and 
held that the railroad company had in- 
fringed plaintiffs’ patents and also had 
breached the confidential relationship ex- 
isting between the bodies prior to the grant- 
ing of the patents. The plaintiff accordingly 
was awarded damages on the theory of 
patent infringement subsequent to the 
granting of patents and on the theory of 
breach of confidence prior to the granting 
of patents. 

In support of its decision the Court quoted 
an opinion in a prior case as follows: 

“Under such circumstances, we think 
that defendant should account to plaintiff 
for the profits realized from its sale of the 
infringing device prior to the grant of 
plaintiff's patent, not under the patent 
statutes, but under the long-recognized prin- 
ciple of equity that no man ought to be 
allowed to enrich himself unjustly at the 
expense of another.** 
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50 Years Ago in . 



(Condensed From Issues of October^ 1888) 


STREET CARS - “Elen no t ran ion cars, in the place of horse cars, 
began making trips in the public service on the Fourth Avenue line. 
New York City, on September 17, the Jiilien storage battery system 
being employt^. The batti ry for a car consists of 144 < ells/* 

ARMS — “The iclc'a of a nation with the wealth and mechanical skill 
of the United States having to go abroad for its guns for warfare 
is ridiculous. Sporting arms, equal in workmanship to any manu- 
factured in the world, arc made in this country, and there is no 
reason why the heavier ordnance should not also be made here.” 

DEFENSE- “The neo-modern foil, conformable to the type devised 
by Commander Mougin . . . the con^-iruction of which upon a cer- 
tain position selected near the 
I French 1 frontier has been or- 
dered by a ministerial decision 
<if July 23, 1887, has a singularly 
original character. Let one im- 
agine to himself a bulging of the 
earth, recalling on a large scale 
one of those hillocks produced 
by the subterranean work of the 
mole. We have not here, how- 
ever, a mass of earth, but rather 
a block of beton. This artificial 
rock, measuring fifty yards in 
length by from thirty to forty 
in width, rises from a dozen 
yards beneath the natural ground. 

Its maximum projection above 
the earth does not exceed three 
or four yards. ... At the center of this rock rise, flush with the 
surface, three armor-clad turrets . . . each armed with guns of 
large caliber; at the circumference, four small disappearing tur- 
rets, each armed with rapid-firing guns; and at three other properly 
selected points, armor-clad observatories. . . . The underground ma- 
chinery department includes a powerful steam engine, with cistern 
and duplicate boiler, a battery of ventilators for renewing the air, 
accumulators with pumps, and hydraulic motors for raising, lower- 
ing, and revolving the turrets and elevating the ammunition, etc., 
and, finally, dynamos and electric acciimulatorb for internal light- 
ing and projecting light externally.” 

MEXICAN— “Rapid progress has been made this summer toward 
the completion of the Mexican National Railroad Company’s ‘In- 
temational’ line, and President Raoul informs us that it is expected 
to open it for traffic before November 1, and possibly by October 15. 
This will make a second independent all-rail route from the Rio 
Grande to the city of Mexico.” 

PRE-MIXED — “A new idea has been developed in Germany, in the 
shape of the manufacture of mortar, to be sold at retail to small 
builders and private individuals. The business requires very little 
capital, and the mortar, which is mixed by machinery, and of ex- 
cellent quality, finds a ready sale, something like two million bar- 
rels having been disposed of last year in Berlin alone.” 

STARS — “In the whole eldest ial sphere, there are atmut six thou- 
sand stars visible to an ordinarily good eye. Of these, however, we 
can never see more than a fraction at any one lime, because a half 
of the sphere is always below the horizon. ... In all, 314,926 stars, 
from the first to the ninth and one-half magnitudes, are contained 
in the northern sky, or about 600,000 in both hemispheres. AH of 
these can be seen with a three-inch object glass.” 


MAN-MADE DIAMONDS— “The Hon. C. A. Parsons describes , , , a 
number of experiments which he has recently made on carbon at 
high temperatures and under great prebstires, and in contact with 
tiiher suhslanres. The primary object of the experiments was to 
obtain a dense form of carbon for use in arc and incandescent 
lamp<«. . . . Looking at the experiments from this point of view, it 
may lie stated that the expcrimimis were not entirely successful, 
though a very dense form of carbon was in one case obtained, but 
nevertheless some results ore of very great interest, as, though the 
author expressed himself very cautiously, it would appear that he 
has succmled in producing diamond dust artificially. . . . There 
was obtained on the surface of the carbon ... a powder of a gray 
color, harder than emery, and capable of scratching the diamond. 
This powder is, therefore, very probably the 
diamond itself.” 

THEE MINING — “An industry the like of 
which does not exist anywhere else in the 
world furnishes scores of people in Cape 
May County, New Jersey, with remunerative 
employment, and has made comfortable for- 
tunes for many citizens. It is the novel busi- 
ness of mining cedar trees — digging from 
far beneath the surface immense Jogs of 
sound and aromatic cedar.” 

CEN.SUS — “The census of 1890, prepara- 
tions for which are already being made, 
promises to show in the United Stales a 
population of more than 70.000,000. The 
jiopiilation in 1880, according to the eensu*: 
of that year, was .50,155,783 jKTsons, of whom 43,475,840 were native 
and 6,679,943 foreign horn.” 

BALLOON.S — “While experiments are being made in England to 
solve the problem of the manufacture of balloon hydrogen by elec- 
trolysis, Iron informs us that Messrs. Majert and Richter have 
devised and successfully experimented with, at Berlin, an apparatus 
that does away with the inconveniences of former processes. The 
hydrogen is obtained by healing a mixture of slaked lime and 
powdered zinc, the carriage of which on a campaign is rendered 
easy by inclosing it in tin cartridges.” 

COAI^ — “The principal coal mines in Japan are situated on the 
island of Takashima, outside the harbor of Nagasaki. They form 
one of the principal centers of coal supply in the East, and have 
now been worked by a lessee of the government’s with all the more 
recent and improved appliances for about sixteen years post. Ac- 
cording to a recent official report, 2,500 miners are engaged, the 
total population of th< island being 10,000.” 


AND NOW FOR THE FUTURE 

({[^Cotton picking machines — the practical and eeononiic 
aspects of these devices — l>y F. D. McHugh. 

(CThe Italian Navy at a glance — two pages of drawings with 
explanatory text. 

^'Potash and other valuable salts are being obtained on a 
commercial scale from the Dead Sea — l»y Harold h 
Shepaione. 

O^Industry profits greatly by the use of new hard aJl6y« In 
tools and wearing surfaces. 
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You’re right about that, Sonny. 
At eight or eighty it's easy for any 
one to use the telephone. And year 
after year the service gets better 
and better. 

This country leads the world in 
telephone service because it leads 
in telephone research. Thousands 
of scientists, engineers and assis- 
tants are constantly at work in 
the Bell Telephone Laboratories 
to make the service faster, clearer 
and more economical. No part of 
the Bell System is more important 
to you as a telephone user. 
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Morale of Civilians . . . Inaccuracy Makes the 
Airplane Bomb a Moi’c Fearful Weapon of Offense 


By ARTHUR K. OXLEY, M.A., D.So. 

Major, Royal Air Force 


A BOMB rulcased from an airplane 
has but a remote chance of liitlinji; 
the prescribed ttbjective. Many fac- 
tors are involved in determining the 
flight of a bomb, several of which are 
either not known or are difficult to as- 
certain. In many cases, particularly dur- 
ing a daylight attack, the activities of 
enemy pursuit planes and anti-aircraft 
gunnery prevent a bomber from using 
even the scanty data available, and fre- 
(jucntly compel him to “lay his eggs’’ 
without taking a sight at all. In night 
bombing, these interfering factors are 
partly eliminated but a “black-out” adds 
enormously to the bomber’s difficulties. 
Not until he looks down, perhaps half a 
minute later, and sees the cloud of black 
smoke by day or the pin-point flash by 
nigkc|^: does he realize “where that one 
went,** 

Knowledge of these facts makes aerial 
bombing a fearful weapon in the grasp 
of relentless modern commands. It al- 
lows them to commit crimes against 
hitherto established international rules 
of warfare; to kill or maim non-com- 
batants; to destroy non-military struc- 
tures, Under cover of the plea that his 
objective was a legitimate one, that his 
efforts were directed honorably, that the 
results — alas! so “regrettably” wide of 
his intentions — were accidental or un- 
avoidable, a ruthless command may plan 


to slialtcr the morale of an enemy's civil 
exibteiice in the hope of insuring indi- 
rectly an economical military conquest. 

Within llic past 25 years, airplanes 
have revolutionized the military and na- 
val conduct of war. Their outstanding 
contribution to warfare admittedly lies 
in the sphere of reconnaissance acqui- 
sition and tiansniission of intelligence. 
Airplanes are the eyes of a fleet or army, 
displacing the less agile sea-scout or de- 
stroyer and the relatively slow-molion 
cavalry. They constitute the gunners’ 
range-finder for uilseen craft and battery 
emplacements. They are the tipsters of 
the invisible knock-out. 

T oday the airplane has largely dis- 
sipated what the strategist aptly 
called the “fog of war” of yesterday. 
That it may be the means of creating a 
fog of its own, infinitely more disastrous 
than any fog yet conceived, is also prob- 
able. This we shall discuss later. 

Such a valuable adjunct to land and 
sea forces must naturally create a rival. 
This appeared in the form of the fighter 
plane — a perfectly legitimate device — 
the object of which is to protect its own 
reconnaissance units and destroy those 
of Ithe enemy. And so the airplane was 
transformed from a non-aggressive ad- 


junct of the fighting forces to a weapmi 
of offense. The next step in the evolution 
of the airplane as an offensive weapon 
was the attempt to make it simulate 
long-range artillery, resulting in the 
birth of the bomber. The projectile to be 
launched is comj)arable with that of a 
Iiowilzei. The lange of the aerial bomb 
coi responding to tliat of the latter is pro- 
vided by the fhglil of the airplane but, 
instead of the piojectile traveling 
throughout its flight in a calculable 
trajectory, like the howitzer shell, the 
aerial bomb merely released with a 
velocity exactly equal to that of the plane 
at the lime of release. In fact, we may 
regard the bomb as being fired from a 
platform at the height of the plane, the 
muzzle velocity of the bomb being the 
actual velocity of the plane relative to 
the ground. 

The height *>f the plane above tlie ob- 
jective i3 readily obtained from the alti- 
meter reading, correcting, if necessary, 
for the elevation of the objective above 
sea level as indicated on a contour map. 
The determination of the velocity of the 
plane relative to the ground is a more 
difficult problem. It depends on the air- 
speed of the plane — that is, the speed at 
which the plane flies horizontally in still 
air — as well as on the velocity and direc- 
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jffflkiUt plKXoemph, U. H Army Air Corps 
Attack plane dropping ga6 bombs on “enemy” 
anti>aircralt battery during recent maneuvers 


li<»n of the wind at the height of the 
plane. These last factors are character- 
istic of the spot near the objective at the 
time of release, and are usually not 
known with any degree of accuracy. 
Some idea of their value over the ob- 
jective may be obtained by preliminary 
flights, or from balloon observations, at 
a safe distance from enemy interference 
— trusting, from judgment of weather 
r<»nditionh, that similar <ir only slightly 
modified conditions may exist over the 
objective. 

N OW, if the bomber knows all details 
of air speed and ground speed, wind 
direction and velocity, it is possible for 
him to set his bomb-sight either for an 
upwind or downwind approach to the 
objective. The range — the horizontal dis- 
tance between the objective and the 
position of the plane at the instant of 
release — will be very different (Figure 
1 ) according as to whether the plane 
is flown up- or downwind. The trajec- 
tory of the bomb is approximately that 
of the parabolas shown. The diagram 
in Figure 1 represents the following 
c«»ncrele case : 

Air-speed of plane — 150 miles an hour. 
Height of plane above objective — 10,000 
feet. 

Wind velocity at this height— 30 miles 
an hour. 

Ground-speed of plane (downwind) — 
IRO miles an hour ; 264 feet per second. 
Ground-speed of plane (upwind)— 120 
miles an hour; 176 feet per second. 
Theoretical range of bomb (downwind), 
OZ- 6600 feet. 

Theoretical range of bomb (upwind), 
OZ,=-44O0 feet. 

The parabolic trajectory XZ would bo 
traced by an ideal streamlined lK>mb 
released with its axis parallel to the 
line of flight and so stabiliz(Ki that, in 
its forward and downward flight, it does 
not wobble. In actual practice, none 
<if these conditions is realized. Most 
bombs are only approximately stream- 
lined, except for their tail stabilizing flns, 
which, like the feathers of a dart, are 


ifi' 'a' 

neeeaaary to prevent nndlue wobbling as 
the speed of descent increases and the 
curvature of the trajectory changes. No 
aerial bomb is favored with the stabiliz- 
ing .gyroscopic spin imparted to an artil- 
lery shell, as its copper band threads its 
way through a rifled bore. Therefore the 
bomb wobbles — it can be seen to do so 
as it leaves the plane — and in so doing 
it, in effect, becomes less streamlined. 
Owing to the resultant head-resistance, 
the horizontal speed of the bomb during 
each second of its fall is gradually re- 
duced belt»w that of the speed at the time 
of release. The plane keeps up this speed 
because of its engine power; the bomb, 
having no such propelling power to coun- 
teract the head-resistance, lags behind a 
direct vertical drawn through the plane. 

From a height of lOjOOO feet, a well 
streamlined bomb takes a little over 25 
^econds to reach the ground. Each type 
of bomb has its ovm lag, and all that can 
be d<»ne to compensate for the intricate 
variants due to bomb shape, height and 
speed of plane, and so on, is to modify 
the height and time-scales of the sighting 
mechanism so as to allow for an average 
lag representative of an average-most- 
comnionly-used type. This lag, ZZ, in 
Figure 1, is measured by dropping either 
dummy or unfused actual bombs. 

A CAMERA obscura which, curiously 
enough, originated in the 13th Cen- 
tury through the genius of Roger Bacon, 
and which was cimceived by him for de- 
veloping the arts, may be used for meas- 
uring bomb lag. A sketch of this device 
is shown in Figure 2. It consists of a 
darkened chamber in the roof of which 
is inserted a convex lens L. Below the 
lens is a table on which is pinned a sheet 
of white paper, the distance from the 
center of the lens to the paper being 
equal to the focal length of the lens. Any 
object, say a cloud or an airplane, may 
be considered as at infinity and will form 
a sharp image on the paper. If a plane 
flies over the camera obscura in the di- 
rection AB, an image of it will move 



across the paper in the oj^poalte direc- 
tion, ub. The pilot is instrtietml to fly 
upwind and downwind, these directions 
l>eing obuined through use of the drift 
indicator. A metronome is set to beat one- 
second intervals and an observer places 
a pencil dot, at the beat of each second, 
on the image of the nose of the machine, 
tracing the image (Figure 3) in both its 
up- and downwind tracks. For the up- 
wind track, the ground speed is low and 
the dots are close together; for the down- 
wind track, the ground speed is high 
and the dots are far apart. 

As the plane moves from A to B, the 
image moves from a to 6, the similar 
triangles ABL and ahh (Figure 2) giv- 
ing the scale of flight reduction by 
o^/AB—r/L/AL. From this, knowing the 



number of seconds required t»> trace the 
ira.ck a6, we gel the ground speed, up- 
wind and downwind, respectively. Sup- 
pose the bomber is aiming at a target, 
the hearing of which relative to the cam- 
era obscura O is marked to scale on the 
camera table. The bomber signals by 
radio the instant be releases the dummy 
bomb and the observer marks the instant 
of this signal at X (Figure 3) on the 
track of the plane’s image. A tangeht to 
the track at X gives the projection of the 
bomb’s line of flight on the ground and 
the point of impact of a theoretically 
streamlined bomb is found by measuring 
a distance XZ equal to distance be- 
tween second dots at X multiplied by 
time of descent of bomb in si^nds. 
The actual point of impact of the dummy 
bc»mb is measured on the ground outside 
and its position transferred to the cam- 
era obscura chart. The difference be- 
tween the range calculated and that 
measured gives the lag which is re- 
quired. The aiferage of about 20 tests 
gives a sufiiciefitly accurate estintate of 
the lags and allowance is made fur this 
amount In the graduation of aii^te 
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tfant ii9e4 on tho bombing plane. 

With thoi»e corrected sights, the bomb- 
er wodd now release his bombs (Figure 
1) at Xi instead of at X; that is, he 
would release late to compensate for 
shooting short due to the head-resistance 
of the ^mb. 

Even when every effort has been made 
to evaluate these variables, there still are 
unknown factors with which the bomber 
has to contend. From heights of 15,000 
to 20,000 feet, now chosen by bombers, 
there is little to fear from anti-aircraft 


guns; but as height increases, errors in- 
crease, and prevailing air currents in 
lower strata of the atmosphere may even 
oppose those above. Enemy pursuit 
planes have still to be faced. They are 
faster and can fly still higher, harassing 
the bombers at critical moments and 
vitiating their aim. 


Z * (CAlCt/lArc D T^OINT 
^ I Of' IMPACT) 

Z, i (actual Point of ACT) 



Errors of the order of 20 percent in 
range, over or short, also right or left, 
of an objective are common; tliis per- 
centage is usually greatly exceeded un- 
der exigencies of war where the b«>niber 
is threatened with attack. On a range ot 
5000 feet, the minimum error may be 
set at 1000 feet north, south, cast, and 
west of a target. Quite large buildings 
are therefore too small, as individual ob- 
jectives, to be hit by direct skilful sight- 
ing. More reasonable objectives are 
dockyards, large camps, factories, an<i 
aerodromes. 

During the World War and in a few 
recent attacks, bombs have been launched 
while diving to low altitudes. As in the 
case of low-altitude machine gunning, 
this practice eliminates almost all tht; 
unknown variables referred to above, the 
line of flight of the bomb being approxi- 
mately the line of flight of the machine 
over its short trajectory as shown in 
Figure 4. In such cases the bombs must 
be equipped with delay fuses to allow 
the bom^r time to zoom clear before 
explosion takes place. The risks entailed 
by low-altitude bombing, except in the 
cases of attacks on unarmed populations 
or sav^e tribes^ are too great to make 
this a pofpttlar inode of aerial attack. In 
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most of the calamitous raids of the last 
two or three years, greater and greater 
altitudes have indicated a growing re- 
spect for the defender. And poorer and 
poorer become the efforts of the attacker 
until we may say^hat they have ceased 
to be discriminative! 

Another way of reducing the uncertain 
factors affecting the trajectory of a bomb 
is that based on the vertical dive. A 
plane diving vertically will reach a 
terminal velocity of 500 to 600 miles an 
hour. At this speed the upward head- 
resistance counterbalances the weight (d 
the plane and the plane falls without 
further gain of speed. This is approxi- 
mately the speed at which the bomb of 
Figure 1 strikes the ground. Such a 
speed would not add appreciably to the 
accuracy of bombing, hut it would have 
very serious effects on a pilot’s endur- 
ance in executing the maneuver out of 
the dive, to say nothing of the probable 
collapse of his machine! Such vertical 
speeds can be avoided by taking advan- 
tage of the reversible pitch propeller. 
With this, the vertical speed downward 
can be reduced to approximately the 
speed of horizontal flight. In dive bomb- 
ing of this type, the bomber executes his 
dive vertically above the target — a defi- 
nite drawback to the method. In bomb 
ing from horizontal flight, the bomber 
need not approach his target much 
closer than a mile, and, immediately he 
has released his bombs, he may hank 
away and return to his aerodrome. 

T he vertical dive method only partly 
solves the difficulties of the bomber. 
A plane so falling is still drifting with 
an uncertain wind velocity. For example, 
in the concrete case cited above, a wind 
drift of 30 miles an hour is assumed. If 
this is not allowed for, a bomb released 
when diving at 10,000 feet will drift 
about 1100 feet from the vertical; that 
is, from the target. Here is very large 
error when the dangerous maneuvers in- 
volved are taken into consideration! In 
addition, the acknowledged military ad- 
vantages of formatum flying would he 
sacrificed, at least during and subse- 
quent to the dive. 

The use of bombing airplanes as long- 
range lieavy-artiilery units has com- 
pletely revolutionized warfare, particti- 
larly in the early stages of attack. The 
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OtniiHl pitodiKtuph, U a Army Air Gurpi 

Loading a dummy ^omb” preparatory to cor 
ducting camera obecura tests as describe^ 


inception of the reconnaissance plane 
automatically dispersed the then extant 
'Tog of war.” Reprisals against this effi- 
cient reconnaissance system have result- 
ed in plane armament, finally evolving 
a purely offensive plane — the long-range 
bomber, whose swift, unasccrtainahle de- 
ployment has created a higher, wider, 
deeper, and more impenetrable “fog of 
war” than mankind has ever hitherto 
conceived. This new monster is the mon? 
terrifying because the very fog itself is 
the destroyer. Some of the powers that 
embrace this unbridled scourge on hu- 
manity will not stop at high explosive 
and incendiary bombs. The policy to 
which they are addicted demands the 
destruclion of all and sundry — annihila- 
tion! The aim of aggressors is to add 
to the new “fog of war” every destructive 
agency that can he adapted to military 
use. Experiments in earmarked labora- 
tories and over selected flying areas are 
reported to he making rapid advances 
toward this monstrous achievement. 

The bewildered man-in-lhe-street may 
well ponder: “Will the airplane, and 
particulaily ihe modern long-range 
bomber, succeed as a unit of offense?” 
It appears that certain present-day high 
commands aie willing to gamble on the 
effect of thrusting the hellishness of war 
directly into the faces of civilian popu- 
lations. Thus they hope that these help- 
less people may he forced to plead for 
even unconditional surrender of rights 
.so that the way will be paved for a cheap 
military victory. 

On the other hand, this modern and 
inhuman way of conquest may have pre- 
cisely the opposite effect. It may stiffen 
backs under the goad of pitiless slaugh- 
ter of compatriots and engender a po- 
tential vengeance which one day will 
result in an eclipse of the ephemeral 
military conquest. 

Although the outcome <if the airplane 
offensive by means of aerial bombing.s 
remains an unknown, indeterminate 
quantity, the world may be sure that the 
unwholesome atrocities which are hap- 
pening today are but curtain-raisers on 
insane dramas to come. 
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The X-Particle’s New Brother 


Still Another Atomic Entity ThrcatenH l«» Add It- 
self to the Physicist’s “Who’s Who in Atomic 
Society” ... Is It Rcral or Is It a False Alarm? 

By DOUGLAS W. F. MAYER 


NDEF{ title “Anti Ntiw the X- 
Parlicle,” in the July numher ef 
Scientific Aineiican. Jean Harrinj;- 
lon reported the disct)vtTy oi two new 
sub‘att>mic particles — the positive and 
negative heavy electrons. Owing to the 
fact that these particles — which were 
found to occur in cosmic-ray showers- - 
had a mass intermediate between tliat 
of the proton group of partieles and that 
of the electron grt)up, the tliscovery of 
these new entities, by Anderson and 
Neddernieyer, of the California Insti- 
tute of Technology, aroused tremendous 
interest in physical circles. But science 
never stops to gain its breatli, and hot on 
the heels of these new offspring has come 
yet another — the “neutretlo.” 

Just as the neutron is the neutral par- 
ticle of the prtdon group, so is the “neu- 
tretto” the neutral particle of the heavy 
electron group. Its presence has, it is 
true, not yet b(‘en confirmed experimen- 
tally, and the particle at presc nl is mere- 
ly a postulation by W. Heitler, pioduced 
as a result «»f some brilliant mathema- 
tical work. So well, hiiwever, d(> the 
predicted properties of this “little 
stranger” fit in with our existing knowl- 
edge, that most physicists aie in favor 
of accepting it, and look upon its con- 
crete isolation as merely a matter of time. 

Heitler, of Bristol University, England, 
is already well-known for his theoretical 
work on various aspects of nuclear 
physics, and was led to his neutretto 
iiypothesis by a study of a paiticularly 
}>cnetrating type of cosmic-ray radiation, 
which is capable of pr<»ducing charged 
secondary particles and slu)wers. As was 
explained in a footnote to Jean llairing- 
tem’s article, these showers are bursts 
of electrons, which are sometimes ex- 
ploded simultaneously from the same 
nucleus by the violent impact of acosmic- 
ray projectile, but which are more com- 
monly cumulative, and build up in steps 
from a single impact. Thus, by interact- 
ing with the nucleus, the incoming par- 
ticles produce a photon, which in turn 
produces positive and negative electron 
pairs, which radiate new photons, and 
so on until the energy is absorbed. 

Owing to the high rate of absorption 
of the electrons and positrons, these par- 
ticles cannot travel far. But in 1936, 
Barnothy and Forro found that, after 
cosmic rays had traversed absorbing 
materia] equivalent to 800 meters of wa- 
ter, practically the whole ionization pro- 
duced in their detection chambers was 
due, not to radiatiem, but to shower par- 
ticles. From this they concluded that 
whatever was producing the showers 


must be <lae to stune noii-ioiiiziiig par- 
ticle— 1 hat is, a partieh* with no charge 
- and suggested that these particles 
might he neutrinos. 

Similar research was performed by 
Heinrich Maass, who investigated the 
lormation of secondary ionizing particles 
by “neutral rays” passing through inm, 
and their subsequent absorption. It was 
found that the initial neutral radiation 
had an absorption coefficient of about 
9 X 10 * per centimeter i>f iron. This was 
practically the same as that of charged 
lu'avy electrons, which also occur in 
these showers. The secondary charged 
particles had al)s«»rptioii coefticitnts of 
about ten limes greaU‘i% which suggested 
that they were heavy elections moving 
lelatively slowly, and hence more likely 
[o he absorbed. 

H eitler wanted to know wliat the 
particles in this neutral radiation 
weie, and realized that, since they were 
neutral, there were only three things 
they could be. They were either neutrons, 
iieutrincis, or some new neutral particles 
hitherUi unknown. They could not be 
neutrons, which have a smaller penetrat- 
ing power, nor was there any process 
known in theoretical nuclear physics by 
which the mysterious neutrinos could 
pioduce heavy electrons in the large 
numbers in which they occur in these 
showers. Heitler was forced to the con- 
clusion that they were some new type of 
particle and, remembering that they 
wert* absorbed in a similar manner to 
t>rdinary heavy electrons, jiostulaled that 
tiiey were the neutral counter pat t oj the 
heavy electron, and pioposed for them 
the name rnmtretlo. 

Additional supjmrt for his suggestiim 
was found in a slightly different sphere. 
In recent theories of nuclear forces, the 
heavy electron has been made responsi- 
ble f«»r the exchange forces between a 
]»rolon and a neutron. This may sound 
rather vague at first, but becomes intelli- 
gible when we remember that these par- 
tides may be lotiked upon — to put it 
lather crudely — as lumps of “solidified 
energy.” It was found that the forces 
between two protons were similar to 
those between a proton and a neutron. 


and a •similar explanation was sought, 
isuch an explanation, however, required 
the exisleiiee of a particle with the same 
mass and with similar properties as the 
heavy electron, but with no charge. 
Heitler's neutretto supplies the mi'^sing 
link admirably. 

Heitler heliev<‘s that, apart from proc- 
esses where charge is involved, such as 
in ionization <»r the production of light, 
the neutretto will produce the same kind 
id showers as those produced by lieav) 
electrons. He denotes this symbolical!) 

as follows — and suggests that a neu- 
tretto (\") can lie transformed into a 
heavy electron or Y~) by colliding 
with a proton (P) or a neutron (N). 
The double arrows indicate that the 
jirocess will woik in either direction. 

Y"-4 J’-f Y* or Y^'-f P ^ N-f^ ^ 

He has also shown mathernaticailv 
that for energies <d about l(f electrou- 
M>lts, neutrellos and heavy electrons 
would have cross-sections permitting 
them to traverse about 7 centimeters of 
iron, 5 centimeters of lead, or 50 centi- 
meters id water before such a collision 
took place. With higher energies, more 
complex showers, resulting in the for- 
mal ion of heavy electrons in large quan- 
tities, would take place. These theories 
are in excellent accordance with experi- 
ment. 

It thus seems reasonably certain that 
these new neiitrettos definitely exist, and 
that the heavy electron family has now 
its full trio of negative, positive, and neu- 
tral particles. The electron family, con- 
sisting (d electron and positron, is still 
one member short, as is the proton 
group, consisting of proton and neutron, 
though several experimenters, at one 
lime or another, have claimed to have 
delected a negative proton, which would 
complete the latter group. As for the 
neutrino, this is still as problematical as 
ever — the joy of the mathematicians, who 
ascribe to it all sorts of mj^sterious prop- 
erties, and the bane of tho^ who like to 
have an intelligent comprehension of the 
things they read about. The only certain 
facts about it seem to be that it has no 
charge, and that its mass i« very minute. 
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OUR POINT OF VIEW 


ProgreBB Report 

HEN will television turn the lon^- 
talked-about corner?'' is the com- 
}><»s5te sum and substance of numeious 
letters that have reached this writer’s 
desk. There is no pat answer; no date 
can be set. And when the corner is 
reached it will be found to be a long, 
‘^weeping curve rather than a sharp 
light-hand turn. Allhougli research tech- 
nicians are working c<»nstantly to iron 
out the wrinkles of this new art-science, 
they realize more and more that the ulti- 
mate goal is still far in the futurt*. Stand- 
ards of transmission are being set, so 
that there will be no Tower of Babel 
when television is presented to the gen- 
eral public. Problems of screen detail 
and illumination, of synchronization and 
lransniissi<m, are being spread out on 
laboratory tables, knell up^m, and at- 
tacked hammer and tongs. Field tests 
are showing the way to oveicom*e diffi- 
eiillies that will arise when televisi(»n is 
hnally released. Program possibilities 
and problems aie being studied with a 
Mew toward ultimate production of the 
hnest possible eye entertainment and 
< ominercial sponsorship. 

Television is heie — in the laboratory. 
'Phis writer has made similar statements 
in these columns in the past, and repeats 
himself now with even greater emphasis. 
A recent demonstration of RCA televi- 
sion revealed an image s<mie si ven by 
len inches in size that had all the clarity, 
ilelail, and scieen illumination that could 
be desired. The old criteiion of compari- 
son with home movies has been im*t — 
and surpass<*d. The n'prodiiced image 
was a far cry from the blurred, indis- 
tinct and jumpy images in t«*Ms of only 
a few years ago. The only fly in the (unt- 
ment, from the standpoint of the man 
in the street, was that this was a lab- 
oratory demonstration, staged under 
laboratory conditions, and with a staff 
of laboratory technicians present to see 
that the elusive image behaved itself for 
lompany. 

But it showed what can be dont‘ in 
the matters that more directly concern 
the ultimate consumer. It was in the na- 
ture of a dramatic progress report that 
^ bowed definitely what can be expected 
in the future. 

Co-oxidJ cables for television networks, 
short-wave transmission experiments 
(even into the region of a billion cycles), 
high-efficiency reproduction units — all 
are contributing their parts to the ulti- 
mate television system. Engineers hesi- 
tate to say how soon you will have per- 
fected television receivers in yi»ur homes, 
and when there will be available ade- 
quate television programs, but sound 


progres.^ is being made. Ami such sound 
progress is far preferable to a mushroom 
growth based on scanty technical knowl- 
edge; such growth would be bound to 
end with a dull and sickening thud. — 
A, P. P. 

Surely ITiey Stumhie . . . 

A S.SDMING that man'‘^ evolution from 
- his ape ancestor has ocimpied about 
1.000,000 years — some now say longer — 
we mu) say that as recently as the point 
99 percent along his road he had only 
his ()wn muscles as engines of energy 
for doing his imelul tasks. At about this 
point- — roughly 10,000 years ago — he 
learned to contnd and use for his pur- 
poses the energy engines of the horse 
and the ass and the ox, a multiplication 
of muscle of about ten. 

Going on with the same si*ale, which 
of course is oversimplified but comes 
within orders of size or duration, man 
had lived 99.99 percent of his whole 
career before he discovered and wide- 
ly applied the steam engine. Now the 
horse itself was multiplit^d by .‘ome- 
tbing else. 

Finally, a decade or so ago, at about 
the point in his total history indicated 
b) the hne decimal fta<tibn 99.999, the 
macliim* age had brongbl each individ- 
ual in this nation control of the energy 
of something like 30 slaves —some say 
more. 

At about this point in human bisloiy 
s(>metliing entirely new came into being. 
Strong-willed individuals dietulors, 
men plentifully provided with the three 
lusts f)f possi Ssion, pr<‘siige, and power 
-~f(»r the first lime came potentially into 
control of nations, hemispheres, and the 
whole world. This was made possible 
through the perversion of the energies 
made available as never before by sci- 
ence- -the energy stored in gasoline and 
liigh explosives controlled on an unliin- 
iled geographical and instantaneous lime 
basis by those other gifts of science, the 
telephone and radio. There is danger al- 
ready that, through this unique combina- 
tion in history, all our past gains may be 
reduced to ashes. 

Now there is a movemiml afoot among 
scientists to multiply man’s available 
might once more by converting the en- 
ergy of coal direct to power, also by 
utilizing the power of the sun direct (the 
dream of atomic energy, far more vast 
than either of these, having happily van- 
ished). May it not perhaps be wise for 
man, before making this second great 
adventure in “playing with fire,” to hold 
off for a while and learn how to digest 
and control what he has, including his 
own nature? Otherwise we may discover, 



before we have added anothei len years 
to our million, that we are suddenly 
pretty well back toward where we start- 
ed.- .4. G. /. 

Home* Again? 

A fter moie than a decade of relega- 
. tion to limbo, the question of bring- 
ing hack to this countiy the original 
plane of the Wright brothers, first to 
conquer the air at Kitty Hawk in 1903, 
has been brought to the foie again. Con- 
ti oversy wag(‘d bitter some years ago 
when the Smithsonian Institution in 
stalled as a permanent exhibit Professor 
Langley’s machine which did not fly until 
after that of the Wrights (and aflei it 
was equijiped with a different engine). 
\\ hen Smithsonian exhibit-labels and lit- 
erature indicated that this was the first 
‘^ucces^ful airplane, the Wright machine 
was shipped abroad and has since been 
exhibited in the Kensington Science Mu- 
seum in London. 

Chief Justice Charles Evans Hughes 
will soon be petitifmed, in his capacity 
as Chancellor of the Board of Regents of 
the Smithsonian Institution, to correct 
the “historical inaccuracies” of the rec- 
oids so that the Wright plane may he 
1)1 ought home. The organizers of this 
new efloil are well-known aviators, mem- 
bers of the newly incorporated Associa- 
tion of Men with Wings, Their petition is 
to he circulated throughout the nation 
ti) obtain numerous signatures. 

It is no exaggeration to say that the 
situation as it stands today is distoited 
history. 7'he new Association is roireet 
when it says that the contribution of the 
Wiights is acce{)l<‘d by scientists and 
t(*ehnieians of the woild -with few ex- 
ceptions. And its desire to bring out the 
true fai'ts is ni«‘el and pioper, for the 
Smithsonian is the otticial museum of the 
nation accredited as the historian of our 
progress. Therefeire the aim of the Asso- 
ciation to correct the “inaccuracies” 
which “prevail in Smithsonian papers in 
the librarie s of the wiirld” so that the 
facts “may he described unquesliened to 
]>osterity,” is indeed a laudable one. 
Once these eiffieial papers arc corrected, 
an important step will have bee n taken 
teward the success of efforts to hiing the 
Wright plane home . 

The least said about the e>ld arguments 
oil this questiem, the bette r. Reerimina- 
lions will be useless and in had taste. 
Blaming any individual or greuip for the 
earlier decision will not help now. The 
Associatiein of Men with Wings will do 
well to remember that only a calm ap- 
praisal and a judicial attitude will settle 
the question lei the salisfae tiein of all. 

-f . D, M. 
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Man-Made Diamonds 


I N the past nine years, more than 50 
diamonds have ^en made synthetic- 
ally at McPherson College, McPher- 
son, Kansas, ranging in size from the 
smallest, one millimeter (about 1/25 
inch) in diameter, to the largest, which 
is two millimeters by one and one-half 
millimeters by one millimeter, and 
weighs 1/30 carat. This is still the largest 
synthetic diamond on record. Six smaller 
diamonds weW made in the same ex- 
periment, in which gum arabic carbon 
was added to molten iron and the mass 
cooled in an ice-brine solution. 

It is the opinion of Dr. J. Willard Her- 
shey, head of the chemistry department 
at McPherson Collge, that only technical 
difficulties stand in the way of the com- 
mercial production of diamonds. Dr. 
Hershey is supervising student work in 
synthesizing diamonds, with the hope 
that some day science will discover a 
method of making larger synthetic dia- 
monds. A great deal of work still remains 
to be done before diamonds can be pro- 
duced on a commercial basis. 

The diamond is one of the most fasci- 
nating forms of carbon, itself one of the 
most interesting of the 92 elements be- 
cause of the many forms in which it is 
found pure and the infinite number of 
compounds of which it is a component 
part. 

Many attempts have been made to 
synthesize diamonds. Among the first 
was that of J. B. Hannay, of Glasgow, 
who began his experiments in 1879 and, 
after many trials, is said to have pro- 
duced some diamonds. 

T he most .successful of the early at- 
tempts was that of Henri Moissan, 
a Frenchman wh<», after patient and 
careful experiments, succeeded in 1896 
in obtaining minute particles which he 
believed to be diamonds. His largest 
specimens were 3/100 inch in diameter. 
Moissan*s method was to heat carbon and 
iron in an electric furnace, at a tem- 
perature which seldom exceeded 2000 
degrees, Centigrade. The carbon was 
dissolved in the liquid iron and, by cool- 
ing this molten mass rapidly, he at- 
tempted to change the black amorphous 
carbon into a diamond crystal by the pres- 
sure exerted by the rapidly cooling iron. 

In 1923 an article appeared in a 
McPherson, Kansas, newspaper to the 
effect that diamonds had never been 
manufactured and, in the opinion of its 
writer, a noted scientist, never would be. 
Dr. Hershey read the article with in- 
terest because, secretly, for years, he had 


Making Diamonds Synthetically. . . Difficulties. . . 90 
Tons per Square Inch, 7000 Degrees Fahrenheit. . . 
The Experiments Give Every Appearance of Success 


^HE accompanying article is 
composed of data obtained 
from McPherson College, 
through the American Chemical 
Society. In publishing it. Scien- 
tific American does not neces- 
sarily concur in all the claims 
made in it. In the long past, so 
many of the apparently final 
successes in this quest have later 
proved to be disappointments 
that an attitude of defensive 
caution, even when not warrant- 
ed by the facts of any given in- 
stance, will perhaps be under- 
standable. 

Much time and money have 
been spent by many scientific 
men in searching for the true 
method of making diamonds. 
Once Sir Charles Parsons, of 
turbine and telescope fame, car- 
ried out *many lengthy experi- 
ments. Unknown to him at the 
time, so did Sir Richard Tlirel- 
fall. Years later the two met. 
Said Sir Richard to Sir Charles : 
**Por8on8, I don’t mind telling 
you that my diamonds were 
graphite.*’ Said Sir Charles to 
Sir Richard: “So were mine!” 

— The Editor, 


l>elieved that someday science would 
succeed in what then seemed to the best 
trained minds in the field to be an im- 
possible task. He determined to conduct 
experiments along lines which he had 



Lewellyn D. Lloyd {left) and Dr. 
J. Willard Hershey. On table (left 
to right ) : Graphite jar for icedirine 
solution, chemically pure graphite 
crucible, the electric furnace with 
coils behind It, and power switch 


already thought out. He agreed with the 
views of Moissan that diamonds were 
made by the compression of carbon, but 
he believed that he could improve upon 
the methods of Moissan. 

Dr. Hershey outlined a plan of pro- 
cedure and gave the assignment to senior 
students working in the chemistry de- 
partment. The first step in the plan was 
to secure an electric-arc furnace capable 
of producing a temperature of 4000 to 
5000 degrees, Centigrade — more than 
twice the temperature obtained by 
Moissdn. 

It was soon learned that no such fur- 
nace could be obtained from laboratory 
equipment companies irt either the 
United States or Europe. The use of an 
oxygen-hydrogen blow torch was next 
suggested, and the necessary equipment 
was transferred to a local welding shop 
for an experiment. However, it wan 
found that the oxygen from the torch 
burned away all the carbon from the 
mixture of carbon and iron before the 
desired temperature could be obtained. 

N ext, Dr. Hershey and his students 
secured firebrick from a steel foun- 
dry and attempted to build their own 
electric-arc furnace. A neat furnace was 
constructed, but its first trial proved that 
ita current consumption was too great 
for the ordinary power lines leading to 
the college. The equipment was trans- 
ferred to the municipal lighting plant, 
where sufficient current could be ob- 
tained. Here the furnace was reduced 
to a glazed mass of molten rock by its 
own heat. The outlook was very dis- 
couraging. 

The next five years were spent in gath- 
ering equipment and information. At 
"last, a man was found in Chicago who 
was confident that he could build a fur- 
nace of the required type. Speci|il steels 
were generously contributed by steel 
companies and after a great deal of 
work and research, the furnace was com- 
pleted--^a simple affair no larger than 
a two-gallon pail, but capable of eaiceed- 
ing 4000 degrees. Centigrade. Crucibles 
and electrodes of chemically pure syn- 
thetic ^aphite were secured for use in 
the furnace. It was tiet^ssAry to Inatall 
a special transformer 4tid $ hea^ poifiier 
line, sko© the power consumption ^ ffk 
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electric iurnaoe wae extremely high. 

On June 7, 1921^, a mixture of two 
parts of chemically pure iron filings and 
one part of pure sugar carbon by vol- 
ume was placed in a graphite crucible, 
which in turn was placed in the furnace 
and heated continuously for one hour, 
seven minutes, after which the crucible 
was removed and plunged into a freez- 
ing mixture. 

As white hot molten iron cools to a 
red solid, it expands. As it cools from 
a red solid to rmvm temperature, it con- 
tracts. Thus the outside surface of the 
iron, which cools more rapidly than the 
inside of the mass, is contracting while 
the inside is still expanding. The carbon 
which is dissolved in the iron is thus sub- 
jected to a pressure estimated at 180,()(K) 
pounds per square inch. 

The hardened mass of carbijii and iron 
was removed from the fn’czing mixture 
and treated with hot aqua regia for 3(X) 
hours to dissolve the iron. The residue, 
mostly amorphous carbon and graphite, 
was digested as much as possible in 
various acid solutions. The st*arch for 
diamonds was then begun in the black 
carbon dust. 

After two days of searching with 
microscopes, Dr. Hershey and his assis- 
tants received the first reward for their 
labors. Two stones were found, which, 
after being tested, were sent to the Na- 
tional Bureau of Standards, at Wash- 
ington, where they were tested again and 
declared to he pure transfiarent dia- 
monds of the first quality. These dia- 
monds, although quite small, were the 
largest synthetic diamomis on rec<»rd. 

S INCE that lime, McPherson College 
chemistry students have continued 
the experiments under the guidance of 
Dr. Hershey, using different forms of 
carbon, different metals as solvents for 
the carbon, and different metho<ls of 
procedure. 

Some of the solvents recently used, 
besides pure iron, are meteorite iron, 
copper, silver, lead, nickel-steel, man- 
ganese-steel, tungsten, aluminum, and 
blue ground from the South African dia- 
mond mines. None of these proved to 
he $0 suitable as pure iron filings. Car- 
bon did not dissolve in copper. It took 
about two hours to melt the tungsten 
because of its high melting point, and 
by that time most of the carbon was 
burned away. No diamonds were formed 
when lead was used. Rather, the lead 
and carbon seemed to form carbide of 
lead. Carbon did not readily dissolve in 
molten silver. When aluminum was used 
as a solvent for carbon, some hard crys- 
tals having the appearance of diamonds 
were forn^, but these would not with- 
stand the tests to wliich they were sub- 
jected. Probably they were carbide of 
aluminum. 

In the diamond mines of SiVuth Africa* 
diluMMMi4a are found in a hard blue 
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The high-temperature electric arc 
furnace when in aetual operation 


ground which may have had some part 
in forming diamonds in nature. With 
this in mind, some blue ground was ob- 
tained from South Africa and used in an 
experiment as a carbon solvent. This 
blue ground worked much like iron until 
it was treated with acid in an attempt 
to dissolve it. The mass then became as 
har<l as concrete and nothing riioie could 
he d<me with it. 

Recently, other substances have been 
substituted f<>r sugar carbon, especially 
gum arable, since this has a larger num- 
ber of carbon at<»ms per molecule. Coal, 
wood -charcoal, coke, and other forms of 
carbon were used, but the most success- 
ful has been gum arabic. 

An ice-brine solution has been used 
in most of the experiments to cool lht‘ 
h(»l molten mass from the furnace, but 
various other methods of cooling have 
been tried. In si veral experiments, the 
fused mass has been allowed to cool 
slowly to room temperature, but it ap- 
pears that rapid cimling is necessary in 
order to f(»rm diamonds. In an attempt 
to secure more rapid cooling, liquid 
nitrogen and solid carbon dioxide have 
been used. Neither was satisfactory. The 
instant hot molten iron was dropped into 
liquid nitrogen, the nitrogen changed to 
a gas, immediately forming an insulat- 
ing atmosphere around the iron which 
prevented rapid cooling. When solid 
carbon dioxide was u.sed it was impos- 
sible to secure a surface contact which 
would c*M)l the iron effectivedy. Many 
other methods of cooling have been 
tried, but n<»ne has been as effective as 
the ice-brine solution. 

It appears that it is not the extremely 
low temperature of the cooling agent 
which forms diamon<ls, but rather it is 
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Laboratory equipment used in the 
burning test for diamond (see text) 


the acceleration of the temperature 
downward ; or, in other words, it is the 
rate of change of the temperature of the 
molten iron that determines the pressure 
and the inner contraction of the iron and 
carbon mixture. 

In the nine years since the first dia- 
monds were made, a great deal has been 
accompliKhe.d. The procedures have, been 
greatly improved and shortened. At 
present the iron from the furnace is dis- 
sidvccl in hot aqua regia. The residue — 
amorplums carbon and graphite — is di- 
gested first in hot concentrated hydro- 
chloric acid with dissolved potassium 
elilorale, and then in hot concentrated 
sulfuric acid with dissolved potassium 
nitrate. Considerable residue still re- 
mains. This is washed with water for 
several days and then searched for dia- 
monds. 

Recently a student proposed a new 
plan which may save a great deal of 
work. He suggested that, after the residue 
is washed with water, it he fused with 
potassium hisnlfate, which has u spe- 
cific gravity between that of graphite 
and diamonds. This allows the diamonds 
and a few particles of carbon to sink 
to the bottom, while the graphite floats 
on top. After the mass hardens, the dia- 
monds, if there are any, with a slight 
amount of carbon, can h<* removed from 
the bottom of the solidified mass. 

T he identification tests used on tht* 
diamonds are as follows: insolubility 
in hydrofluoric acid, hardness, density, 
index of refraction, and burning in an 
atmosphere of oxygen. A iliamond is in- 
soluble in hydrofluoric acid, although 
this dissolves most other substances. The 
liardness of a tiiamond is tested by 
scratching on Carborundum. The density 
is tested in methylene iodide, which has 
the same density as a diamond (3,51). 
A genuine diamond will hang suspended 
in methylene iodide. Diamonds burn in 
oxygen at 800 degrees, Centigrade. 

In the burning lest, the specimen is 
placed in a platinum boat, which in turn 
is placed inside a silicon tube and heat- 
ed to 800 degrees. Centigrade, while 
oxygen is passed in one end of the tube 
and out of flu^ other end through a Geiss- 
ler tube containing potassium hydroxide. 
If the specimen is a diamond it will 
burn, forming carbon dioxide, which is 
absorbed in the Geissler tube, A pure 
diamond leaves no ash in the platinum 
boat, hence any ash remaining in the 
boat is positive proof of impurities in 
the diamond. These impurities are gen- 
erally metallic oxides and can also be 
detected by the color of the diamond — 
a pure diamond is transparent, while 
impure diamonds are tinted various col- 
ors. A number of the smaller diamonds 
have been burned and most of them left 
no trace of ash. A number of natural 
diamonds have also been burned for 
comparison. 


Alpha 


E veryone knows the Pointrrh — 
the stars at the end of the b<»wl of 
the Great Dipper whose joining 
line points (not very closely ) to tin* 
Pole-star. A careful look at them shows 
that they are of different colors — the one 
at the bottom of the bowl, farther from 
the Pole, is white, and the other red- 
dish. The former, with the other stais 
of the bowl and handle (except the end ) , 
belongs to a well known cluster of stai s 
moving together, distant alxml 60 light- 
years. The red star. Alpha Ursae Ma- 
joris, is moving in the opposite direction, 
and is much more distant. The measures 
of parallax give a value of 0".022± 0.007 
- -which corresponds to a distance of 150 
light-years with a margin of error which 
is as likely as not to be 50 light-years. 
Despite this uncertainty (which repeated 
precise measures should diminish) there 
can be no doubt that this star is really 
much brighter than the others of the 
Dipper. Could it be brought to the sanu* 
distance, it would look about as bright 
as Capella and would far outshine llu* 
rest. Indeed, it has probably about twice 
the real brightness of Arcturus and con- 
siderably exceeds the average for red 
giant stars. 

Almost 50 years ago, in 1889, Burn- 
ham, witli the great Lick refractor, 
found tliat this star was double; it had 
a companion at a distance of 0".9, bare- 
ly visible in the glaie of the bright star. 
From tile moment of disc<wery it was 
certain that the pair was a true binary, 
for the bright star is moving in the 
heavens at the rate of 0".14 per year, 
and, if the faint star had not been mov- 
ing with it, the pair would have been 
twice as widely separated ten years 
earlier, and must have been discovered 
long before. 

A FEW years’ observations showed 
that the smaller star was actually 
moving around the bright one. By 1902 
its direction from the primary had 
changed more than 50 degrees, while its 
distance diminished, until it became al- 
most impossible to sec. Then, despite 
careful watching by the best observers 
with the greatest telescopes, nothing 
more was seen of it for 30 years. Finally, 
in 1933, Aitken, again with the Lick 
telescope, saw and measured it once 
more, very close to the position in which 
it was discovered. In the 44 years it had 
completed a revolution ; but for most of 
the lime it had been lost in the light of 
its great neighbor. Since then it has been 
regularly observed retracing the same 
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RtHrenl Research on the Binary Star at the lip of 
the Great Dipper Reveals the Orbits of Its Conip«»> 
nents and R<»un<ls Out Our Understanding of It 


By HENRY NORRIS RUSSELL, Ph.D. 

Chairman of the Department of Aatronomy and Director of the Ob- 
servatory at Princeton University. Research Associate of the Mount 
Wilson Observatory of the Carnegie Institution of Washington 


path which it followed in the 'nineties. 

Were it not for the close proximity of 
the liright ntar, the companion would he 
easy to see. The only measures of ils 
brightness were made by Kuiper in 
1933, with an ingenious device by which 
a small and measurable fraction of the 
light of the bright star could be diverted 
into a subsidiary image, which could be 
set at any desired distance from the 
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l^rsa Major, slioning direction of 
proper uiotioiiK and amount in the 
past 50,000 years. From Russell, 
Dugan and .Stewart’s “Astronomy” 

principal one. By putting this imago at 
the same distance as the real companion, 
so that the effect of the glare was the 
same for both, Kuiper found that the 
companion was of magnitude 4.9, or 1/ 15 
as bright as the primary. The earlier ob- 
servers had estimated it as very much 
fainter — of the 9th, or even the 11th 
magnitude. But these estimates really 
describe how hard the companion was 
to see — allowing, by a sort of well- 
trained guess-work, for the effect of the 
glare — and the recent measures are, of 
course, far more reliable. If, then, the 
companion stood alone, it would be 
easily Visible to the naked eye. It is by 
no means an inherently faint object. 
With this assigned distance, its real 
luminosity comes out 19 times that of 
the Sun, and that of the primary 280. 

When a double star has been followed 
for a complete revolution, it is usually 
easy to calculate its real orbit. The ob- 
servations give the apparent orbit of the 
companion about its primary, but, since 
the true orbit is usually not seen in plan, 
but more or less edgewise, allowance 
must be made for this foreshortening — 
which can be done in a couple of hours’ 
calculation. But, in this case, the com- 


panion was unobservable for more than 
three quarters of its track. There was 
no doubt about the period, but only a 
small part of the apparent orbit could 
be drawn^ — not enough to be sure about 
the rest. 

The difficult prolilem thus presented 
has been solved by Dr. H. Spencer Jones 
- -the Astronomer Royal — and Mr. H. 
H. Furner of the Greenwich staff. Two 
other sources of knowledge were avail- 
able— the meridian observations of the 
slai, and the radial velocities. 

Since Newton’s day it has been known 
that, in such a pair, the center of gtav- 
ity (if the two stars moves uniformly, 
while the two stars describe orbits ab(iut 
this point, keeping on oppositi^ sides (if 
it. Accurate observations of the right- 
ascension ami declinati(in of the prin- 
cipal star should therefore show, in 
addition to the uniform mothin, a regu- 
lar oscillation, repeating itself in a pe- 
riod of 44 years. By good fortune this 
is one of the “clock-stars” which are 
regularly observed as standards, so that 
thousands of observations have been re- 
corded and published, dating from 1806 
till the present time. 

T O eliminate' various possible errors, 
the observations of Alpha Ursae Ma- 
j(»ri8 were compared with those of a 
number of other bright stars, taken at 
the same observatory and with the same 
instrument. Each particular set of obser- 
vations gave values differing slightly 
from those calculated with the aid of 
Boss’s Catalogue — the differences aris- 
ing partly from instrumental errors and 
partly from real causes. By taking the 
difference between the discordance for 
Alpha Ursae Majoris and the others, a 
great part of the instrumental errors was 
cleared out. In this way 114 positions in 
right ascension were obtained, and 96 
in declination — each representing the 
mean of a large number of observations. 
When these were plotted, after allowing 
for uniform motion, a wavy displace- 
ment, with a period of about 44 years, 
was clearly shown. 
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The 23-inrh refracting telescope within its observatory dome at Princeton University. The ohjective lens is one 
of the famous Alvan Clark’s unexcelled (in fact, unequalled) creations, hut the mounting is a recent one hy Fecker. 
The objective was designed for visual use. In a telescope designed for photographic use, varieties of glass having 
different compositions are selected from which to make the two lenses of the ohjective, also iheir surfaces ore 
given curvatures, such that the shorter wave-lengths — violet and blue— hecaiise these are the most pholo-sensi- 
tive, will be brought to the same focus. For visual work such a telescope is, however, practically useless, and the 
aim is to bring the whole gamut of ra>s Ironi the violet to the red, as nearly us possible to one focal distance 


As the hrijjht star moves around tlie 
center of gravity, its velocity of approach 
toward the Sun must change. A long se- 
ries of observations at the I Jck Observa- 
tory, for the last 40 years, were avail- 
able — partly from previous publications, 
partly sent to Greenwich as a friendly 
contribution to the work. They, too, show 
a slow oscillation, running its course in 
about the 40 years covered by the obser- 
^ations. By combining these three sets of 
data, Jones and Furner — after a skilled 
and laborious study — have succeeded in 
calculating an orbit which represents all 
the data. 

The mean distance of the stars in the 
true orbit is 0".63, corresponding, with 
a jiarallax of 0".022, 29 astronomical 

units, or a little less than Neptune’s dis- 
tance from the Sun. The eccentricity of 
the orbit is 0.35 and the inclination to 
the “plane of the sky” is 18 degrees. The 
stars were closest together in 1910, and 
are at present returning from their max- 
imum separation. Since the inclination 
is small, the range in radial velocity is 
also small — only two kilomet(!rs a sec- 
ond on each side of the mean value. 

With the period of 44 years, the com- 
bined mass (»f t^ pair comes out 12.4 
times that of the Sun. The mean distance 
of the bright star from the center of 
gravity is 0".196, 31 percent of this 
separating the components. It follows 
that thel^mass of the companion is 31 
percent of the total, or 3.8 times the 


SunX wlule that of the piinci|)al star 
IS 8.6. Both these values are in good 
agreement with Eddington's relation lx*- 
tween mas‘' and lumino'^ity, which is thu^ 
once ni(»re cemfinned, though with no 
great accurac), as the parallax is too 
small to be directly measured with high 
percentage accuracy. 

This fine piece of work leaves this siai 
one of the l>est known in the heavens — 
and one of the most interesting. It is the 
first red giant stai (Class KO ) for which 
we have a visual orbit, and a directly 
measurable masv. The only other giant 
f(»r which we have these is Capella, 
which is of Class GO, at the very end of 
the sequence giants, while Alpha 
Ursae Maj<»ris is in the middle. 

Assuming, with Jones and Furner, a 
/Jl surface temperature of 4000 de- 
grees, we find that the bright star should 
give out one eighth as much light per 
square mile as does the Sun. Being 280 
times as bright as the Sun, its surface 
area would be 2200 times as great, and 
its diameter 47 times the Sun's — as big 
as Mercury’s orbit. Its volume is 100,000 
times the Sun’s, and its mean density 
1/12,000 the Sun’s or a little less than 
one tenth that of air under standard con- 
ditions. These are just such values as 
we now expect for a giant star, but the 
direct confirmation ife nevertheless im- 
portant. 

The companinn, with its inas« nearly 


lour limes ili(> Sun's and its viMual 
luightness some 20 times, is very far 
horn being a dwarf star. Jones and 
Furner consider tliat it is probably itself 
a giant star, of spectral t)pe much like 
the primary, hut pt'rhaps a little redder. 
It wjuild be considerably fainter than 
the average giant star, but would fit very 
well with the fainter group called hy 
Striimherg the suh-gianls. 1'he only ob- 
jection that could be raised to this is 
that, when a red giant star has a com- 
panion, considerably fainter, far enough 
away to permit its spectrum to be ob- 
served separately, the companion is al- 
most always of early type (Classes A or 
B). A hot star of the same mass would 
he brighter visually, and fit the observed 
data less satisfactorily — though perhaps 
within their limits of error. 

Whether the companion is actually of 
early or late spectral type might be de- 
termim d by photographs of the farthest 
accessible ultra-violet end <»f the spec- 
trum. If the companion is of Class K, 
like the primary, its spectrum would be 
completely drowned out; but if, like 
that of Zeta Anrigae, it turns out to be 
of Class B, it should be as strong as the 
j)rimary. 

Such observations, and also additional 
series of measures for parallax, should 
add a little more to our inf<»rmation re- 
garding what is already one of the Viest- 
known systems in the skv. —Chamonix, 
July /, Um. 


Fish Over a Dam 


Bonneville Dam . Many Novel Features . . . Gener- 
ates Power. . . Extends Inland Waterways . . . Great- 
est Fishways . . . Fish Can Go Upstream or Down 

By R. G. S KERR EXT 


S AFEGUARDING the salmon fisher- 
ies of the Columbia River system: 
generating more power from the 
seaward Row of the main stem of that 
magnificent stream; and extending the 
inland penetration of deep-sea shipping 
constituted the threefold problem that 
had to be solved in the planning and the 
building of the Bonneville Dam, lately 
completed. 

Probably the piotection of that river's 
historic salmon fisheries is the aspect 
of the undertaking that makes the widest 
popular appeal, because the Columbia 
is said to be the greatest of the salmon- 
producing rivers in the United States. 
Quite apart from self-interest in what 
salmon from that source have con- 
tributed to the satisfaction of our palates 
and to our physical well-being, the catch- 
ing, packing, and otherwise processing 
of salmon have netted those engaged in 
the industry an annual return of about 
$10,000,000. Because the Bonneville 
Dam is strategically placed at the up- 
permost reach of tidewater on the Co- 
lumbia. that structure occupies u key 
position in the path followed by per- 
haps 75 percent of the salmon in their 
accustomed migration to and from the 
sea. To halt or seriously to reduce those 
movements would directly affect the 
gainful employment of more than 21,- 
000 persons. The aquatic biologist, other 
fisheries experts, and the engineer were 
therefore called upon to pool their knowl- 
edge and experience, and, with the fur- 
ther aid of research, to devise man-made 
facilities that would lure the .salmon to 


new lines of travel past the dam, despite 
the interposition of that barrier. 

Even at low stages, tne Columbia 
River has a large volume of flow; and 
because of the snow-clad mountain 
sources of most of its water, the volume 
at flood stages is enormously increased. 
Nevertheless, ocean-going ships have not 
heretofore been able to ascend the river 
higher than Vancouver, Washington. 
103 miles inland from the Pacific, or to 
Portland, Orcjgon, on the tributary Wil- 
lamette River, 114 miles in from the sea. 
Those two ports, however, have a mari- 
time commerce of fully 6,000.000 tons 
annually, with an estimated value in ex- 
cess of $300,000,000. Above Vancouver, 
and within the tidal section of the river, 
light -draft vessels have moved yearly 
about 2,000,000 tons of freight; barges 
have been operated heretofore for some 
distance above the site of the Bonneville 
Dam, carrying in the course of a year 
approximately 85,000 tons of freight 
valued at more than $1,500,000. 

B onneville Dam is 144 miles 

above the mouth of the Columbia 
and about 41 miles upstream from Van- 
couver. At an outlay of $2,300,000, a 


channel 300 feet wide and 27 feet deep 
at low water will soon be available 
throughout that stretch of the river. 
Above the ^am, for approximately 50 
miles, there is now ample depth of water 
for Steamships of large capacity to con- 
tinue on to The Dalles, nearly 190 miles 
from the sea. The improved route for 
shipping will lead to an annual carriage 
of possibly 2,300,000 tons of freight, 
which it is estimated can thus be trans- 
ported at a saving of 40 centp a ton. 

Unquestionably, the prime reason for 
the Bonneville project is the generation 
of hydro-electric cilergy to be sold at a 
notably low price, first to benefit a large- 
ly rural and agricultural population and 
then to serve existing communities with- 
in economical distributing distances. 
Eventually, cheap power is counted upon 
to draw a variety of industries to the 
region, on both the Washington and the 
Oregon sides of this boundary river. At 
the present time, the power plant is 
equipped with two main generating 
units, their turbines developing an tjiyer- 
age of 60,000 horsepower each. As the 
demand for current increases, additional 
units will be installed until the group 
numbers a total of ten; and at certain 
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;^Ukg^8 of the rSver those turbines will 
hinre « combined output of 660,000 
horsepower. 

It should be recalled that Bonneville 
Dam is at the downstream end of a 
stretch of the river within which it is 
expected that ten dams will some day 
utiUze to the utmost a drop of nearly 
1290 feet between the Canadian bound- 
ary and Bonneville. With all ten plants 
provided with their designed maximum 
number of units and making full use 
of the river’s abundant flow, the numer- 
ous turbines will be able to develop in 
excess of 11,000,000 horsepower! Well 
may the Columbia be called a wonder- 
ful river and the neighlmring region ex- 
ceptionally favored in its power poten* 
tialities. 

The Bonneville development is com- 
posed principally of four distinctive 
features: a spillway dam that spans the 
main or north channel of the river; a 
second dam and combined power house, 
which blocks the lesser channel of the 
river (Bradford Island standing between 
the two dams) ; a large ship Jock along 
the south side of the power house and 
contiguous to the Oreg<m shore; and a 
uuniher of fishways, of two different de- 
signs, located at various parts of the 
flams where the migrating fish mav see k 


To Aid an Important Industry 



'I'UE Bonneville Dam will prove 
to be a blessing Instead of a curse 
to the fisheries of the Columbia Riv- 
er. 

This statement Is so challenging 
and so contrary to common belief 
that it hears examination. Bonneville 
Dam, located on the greatest salmon- 
producing river in the United States, 
18 a 70-foot barrier of steel and con- 
crete which must be surmounted by 
a large portion of llie salmon runs 
seeking their ancestral spawning 
grounds in the upper tributaries of 
the Columbia, throughout Oregon, 
Washington, and Idaho. Failure tu 
surmount this dam will destrety a 
10-million dollar fishery. 

Before the dam was built, how- 
ever, the Columbia River fisheries 
were undergoing progressive deple- 
tion. The commercial fishery in the 
lower estuary of the river and at sea 
always takes a heavy toll from the 
stock, and those fish that escape this 
hazard encounter many minf»r dams 
used for power, irrigation, and other 
industrial pur|>oses throughout the 
watershed. Many of them prevent the 
access of fish to their spawning areas. 
The waters of the river are also used 
for irrigation, and many tributary 
streams have dried up during low- 
water periods. Many of the irrigation 
canals are still unscreened and carry 
untold thousands of young salmon 
to their death in the fields. The pol- 


lution of streams by mining and 
manufacturing wastes, the erosion of 
deforested hillsides, and changes in 
the river course still further restrict 
the productive capacity of the Colum- 
bia River watershed. All of these 
conditions must be corrected. 

The last session of Congress author- 
ized an appropriation of half a mil- 
lion dollars to enable the Bureau of 
Fisheries to perform this task. Such 
action may never have been taken 
had it not been for the impressive 
dramatization of the hazards to Col- 
umbia’s salmon hy the construction 
of Bonneville Dam; hence the dam 
is a blessing! 

Adult fish are using the Bonne- 
ville Dam fishways without delay, 
and young salmon are finding their 
way downstream through special 
fingerling passes. Accurate counts of 
each species of fish passing through 
the fishw'nys are kept by trained en- 
umerators. Now, for the first lime, 
the number of fish caught by the 
commercial fishery and also the 
number passing Bonneville Dam to 
reproduce will be known. A system 
of bookkeeping can, therefore, he 
established that will show year by 
year the available balance of Nature’s 
legacy held in trust for the future 
under the stewardship of the Slate 
and Federal Governments.- -Frank T. 
He//, V. S. Commissioner of Fish- 
eries, 
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Salmon catching on the Columbia 

passage, when Iniund either upstream or 
downstream, as habit urges them. 

The spillway dam has an over-all 
length of 1250 feet; between the ter- 
minal abutments, the intervening space 
is divided into 18 passages or bays by 
a succession of massive piers, spaced 
equidistant, which support 18 steel 
verticaMift gates. All the gates are 50 
feet wide, but 12 of them are 50 feet in 
licigfat while the three flanking ones at 
t ach end of the spillway are 60 feet in 
height. When closed, or resting on the 
crest of the spillway, the gates will hold 
the pool above the dam at its maximum 
normal level, which is 82.5 fed above 
fba s^j the gates will be raised to dif- 


ferent heights, to let water 
run beneath them over the 
spillway, to regulate the 
level of the pool according 
to the volume of the stream’s 
flow. At exeeplional flood 
stages, all the gates may 
have to be raised to their 
full extent to let the excess 
water move with a maxi- 
mum of ease on its course to 
the sea. The discharge of 
the river past the dam site 
may range from 40,000 
cubic feet per seettnd to a 
recorded extreme of 1,170,- 
000 cubic feet per second. 
The ordinary rise and fall of the river 
between low water and high water is 21 
feet, but the extreme fluctuation may lie 
as much as 47 feet. This explains why 
the spillway lias so many and such large 
gates, because they serve both to im- 
pound water and to act as safety valves 
under flood conditions. 

The normal operating head at the 
water wheels is 66 feet, and the plant is 
classed as a low-head one in hydro-elec- 
tric practice; but because of the marked 
fluctuations in the level of the river and 
the great extremes in volume of flow, the 
engineers adopted the Kaplan type of 
turbine, in which the angle of the blades 
can be changed to make the most satisr 


factory use the water delivered under 
any condition of the river at the dam site. 
Each of these water wheels has a dia- 
meter of 23 feet four inches, and is of 
much greater p<>wer than similar units 
in service elsewhere. Each turbine drives 
an electric generator rated at 48,000 
k.v.a; b<»th the water wheels and the 
electric generators are engineering 
achievements of an outstanding order. 

T he ship lock has a chamber width 
of 76 feet and a length of 500 feet; 
and the depth of water at the lower sill, 
or entrance, is not less than 26 feet. The 
lock is a single-lift structure, and at 
one operation can lift or lower a craft 
through a maximum vertical distance of 
67 feet — an extraordinary performance. 

The Columbia River is frequented by 
four species of salmon and by the steel- 
head tnuit, of which the chinook salmon 
is the most important. AH these fishes 
spawn in fresh water, hut spend most 
of their adult existence in the sea. 
Female steelhead trout are known to re- 
turn annually over a period of several 
years to fresh water to reproduce their 
kind; but the full-grown salmon makes 
but one run from the sea to its fresh- 
water breeding ground, and dies shortly 
after spawning. The eggs are deposited 
in the gravel of the chosen spawning bed, 
and hatch in the course of from two to 
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ooking westward (downstream) from above Bradford Island. These fish ladders are on the is- 
nd between the main dam (not visible — at right) and the power house at the extreme left 


four months. Some young salmon tnigruU* 
seaward shortly after hatching, while 
(ilhers may tetnain in fresh water a year 
or more before making llieir way to the 
ocean. The young salmon, commonly 
known as fingerlings, are from lliree to 
six inches long by the time they issue 
from the mouth of the Columbia. After 
reaching the l^acific, the salmon wander 
in schools in quest of plankton organ- 
i.sm8 and the small fish upon which they 
thrive; they grow rapidly during their 
stay in the sea, which, depending upon 
the species, may be from three to six 
years. While in the ocean, some Colum- 
bia salmon journey as far* northward as 
the waters of Alaska before returning 
to the river to complete their lift; cycle. 
On their run up the Columbia, perhaps 
hundreds of miles, the fish do not feed 
but utilize the energy stored up in their 
fat, matured bodies to carry them back 
to the spawning area in which they were 
hatched. This urge is so strong that the 
fish may exhaust themselves and perish 
if untoward conditions hamper their 
progress. 

S ALMON invariably travel water 
courses swept by fairly strong cur- 
rents, and the force of the current has 
a guiding influence in leading the sal- 
mon, going up or down river, to paths 
favorable to their advance. This well- 
known fact had to be given due con- 
sideration in planning the fishways at 
Bonneville. Salmon of one species or 
another are ascending the river almost 
continuously from about April to De- 
cember of each year. On the other hand, 
the young of some of the species are 
found on their oceanward migration 
virtually throughout the whole year. 
Therefore special fingerling passes are 


piovided at the Bonneville Dam: one at 
each end of the spillway and one at th(‘ 
south end of th«* power house — the latter 
connecting with the ice chute and re- 
ceiving an overflow from the entire face 
of the power-house dam. The fingerlings 
may even descend through the spacious 
draft tubes for the turbines witli com- 
paratively little risk of injury 
in going by the water wheels 
which make only 75 revolu- 
tions a minute. 

The mature salmon, bound 
upstream, present a radically 
different problem in getting 
them safely past the dam. 

Full-grown chinook salmon 
may weigh as much as 70 or 
even more than 100 pounds, 
but the average is 22 pounds. 

The blueback salmon may 
range from two pounds to six 
pounds in weight, and he 
from 16 to 22 inches in 
length. The steelhead trout 
may weigh as much as 30 
pounds; neither the adult 
salmon nor the steelhead 
trout can ascend through tlie 
overflow water at the spill- 
way. 

Extensive experiments 
made separately and con- 
jointly by the Army engineers, fisheries 
cxpert.s of the states of Wasj^lngton and 
Oregon, and the United States Bureau 
of Fisheries furnished the basic data for 
the fishways built at the Bonneville Dam. 
In that way was obtained reasonably 
precise information about the velocities, 
eddies, and the turbulence of the natural 
water courses threaded by salmon and 
steelhead trout en route to their different 
spawning beds; it was thus possible to 


devise for Bonneville artificial settings 
that would subscribe to the inhefent 
quirements of the fish, lure them, and 
then get them up and over the dam with- 
out exhausting them. The fish are at- 
tracted to the fishways by maintaining 
at the entrances of them outflowing 
streams of water having velocities such 
as those against which salmon and steel- 
head trout are accustomed to swim. 

The structures at Bonneville are too 
complicated for a detailed * description 
here, but in the main they consist of four 
fish ladders, three collecting traps, and 
three sets of double fish locks or hydrau- 
lic lifts. Each fish ladder is a walled 
channel or sluice*, with transverse par- 
titions of suitable height and proper 
spacing to create a succession of stepped 
pools, each 16 feet long and with a drop 
of one foot betwe<‘n its adjacent pools. 
Each ladder is about as wide as an 
ordinary four-lane highway; there is 
thus assured ample depth and plenty ot 
room for many thousands of salmon to 
work tlieir way up and over the dam 
daily through any one of these so-called 
ladders. At each end of the spillway, on 
the downstream side, there is a collect- 
ing trap so arranged that the fish can 
enter easily but are checked from re- 
treating afterwards. These traps con- 
nect directly with their respective fisli 
ladders; their primary function is to 
draw the fish to them by discharging 
streams of agreeable velocities and. in 
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Bureau of Flilwrles 
Fine adult mole blueback salmon in spllivniiig 
condition, caught by o government expert 


that way, discouraging the fish from ex- 
hausting themselves by battling with the 
higher and much swiher spillway over- 
flow. The collecting traps are so placed 
that the fish after once entering them 
can make use of either the ladders or 
the nearby hydraulic lifts. 

On the downstream face of the power 
house, and built into that structure, 
there is a much larger collecting trap* 
That trap leads to a fish ladder at the 
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Downstream side of the main dam at Bonneville, viewed from the north, or Washington, 
side. IJ-shaped canal in foreground is the concrete channel of the northernmost fish ladder 


north tnd of the power house, while at 
the opposite end the trap affords the fish 
admission to a lift lock or to the neigh- 
boring ship lock. In any case, the great 
collecting trap is designed to draw the 
up-bound adult fish away from the tur- 
bine draft tubes and to make it possible 
for the fish to reach the pool above the 
dam and to continue thence to their 
respective spawning areas. 

In simple terms, the hydraulic lifts 
are large rectangular shafts, with reiii- 
forced-concrete walls, which have open- 
ings, at various levels, both for the ad- 
mission and the escape of the fish. These 
passages can be opened and closed as 
required ; and sufficient water is ad- 
mitted to a shaft to carry the fish from 
the intake level up to the pool level — a 
movable grating floor rising beneath the 
fish and causing them to flee from the 
shaft at the proper lime. The column of 
water in each of the twin shafts is al- 
ternately raised and lowered to transfer 
succe^eding lots of the fish. 

T he fishways at Bonneville Dam have 
cost about $6,553,000; the installa- 
tion stands unique in its diversified and 
rounded features. It is undoubtedly the 
greatest thing of its kind reared any- 
where up to date. The success of these 
fishways is a matter of world-wide in- 
terest, and it is recognized that they 
constitute an immense experiment which 
may he a conclusive solution of one as- 
pect of our problem of food supply. 

In designing Bonneville Dam, provi- 
sion was made simultaneously for the 
incorporation of fishways; during tin; 
actual construction of the dam care was 
taken to leave ways open for the up- 
stream and downstream migration of the 
salmon and steelhead trout, so as not 
seriously to disrupt their established 
habits. In the case of the Grand Coulee 
Dam, also on the Columbia River, the 
ultimate height of that structure and 


other circumstances will make it eco- 
nomically impracticable to provide fish- 
ways there. The number of salmon and 
steelheads normally spawning above the 
site of Grand Coulee Dam is not believed 
large; and the Government experts esti- 
mate that only 3.5 percent of the total 
run of spring chinooks, 13 percent of the 
hluehacks, and but 1 percent of the sleel- 
lieads ascend the river above Grand 
Coulee. A passage still remains in the 
Grand Coulee Dam through which the 
fish can move up- and downstream, and 
other provisions will be made to com- 
pensate for these movements when that 
opening is closed. 

The solution proposed by the qualified 
authorities is to capture the fish on their 
spawning runs at the existing ladders in 
operation at the Rock Island Dam, 
which is about 150 miles downstream 


from the Grand Coulee Dam. The adult 
fish will then he transferred to holding 
ponds on the Wenatchee River and Icicle 
Creek — tributaries of the Columbia — 
where the fish will be kept until they are 
ready to spawn. Spawning will be in- 
duced artificially in accordance with the 
usual hatchery procedure, and the 
young will be planted in tributary 
streams that have their confluences with 
the Columbia at points between Rock 
Island and Grand Coulee. Experiments 
have disclosed that mature salmon have 
an instinctive urge to return to the wa- 
ters in which they were hatched — not 
necessarily to the original place of 
spawning. It should, therefore, he possi- 
ble to change their habits so that the 
fish that have heretofore worked I heir 
way to the waters above the Grand Cou- 
lee site will, in succeeding generations, 
establish themselves in suitable streams 
that will be accessible to them below 
Grand Coulee Dam. Only time will re- 
veal whether this can he done, and at a 
compensating cost. 

Whatever doubts may have been enter- 
tained concerning the probable useful- 
ness of the fishways at Bonneville Dam 
were completely dispelled by the action 
of the salmon during their upstreatia 
migration last spring. During that migra- 
tion, trained checkers counted the fish 
passing upstream for several weeks. 
While their early reports showed a rela- 
tively small number over the Dam, indi- 
cations are that the run was smaller than 
usual, for at no time was there any con- 
gestion of fish at the foot of the Dam. 
There is no question that the salmon 
made the fullest use of the fishways, and 
it is believed that what has been done 
at Bonneville emphasizes the possibility 
of protecting valuable fisheries in other 
inland waters. 
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A steelhead trout leaping up and over a cataract on the Columbia on its way to 
its spawning area. In this way both trout and salmon surmount fish ladders 



(In Two Parts — Part One) 

T he discovery of a new phenomenon, 
particularly of the brain, may have 
80 unexpected a character as to be 
long incredible to seasoned investigators. 
In 1928, Dr. Hans Berger, of Jena, re- 
ported that it is possible to show and 
record a quite strange electrical rhythm 
of the human brain. Scepticism endured 
for years, so great were tlie implications 
of his report. 

Electrical waves surging from the 
brain! What true scientist could con 
ceive of such a phenomenon? 

At last, however, repeated confirma 
tion by eminent physiologists proved 
beyond doubt: The Berger rhythm 
is a reality, and immensely im- 
portant. 

Borrowing a vacuum tube, 

Berger built an am[)lifjer pow- 
erful enough to magnify weak 
electric impulses a million- 
fold. Adrian, the great English 
physiologist, explains that such 
a superlatively sensitive aid as 
the electric amplifier means as 
much in the detection of life’s 
physico-chemical activity, or phy- 
siology, as the invention of the mi 
croscope in the detection of life’s 
architecture, or anatomy. 

This powerful amplifier, in the hands 
of Berger and later of many others, has 
disposed of the old, static picture of the 
brain. Today, a motion picture of the 
true, the dynamic, brain can be exhibite.d 
as a fascinatingly novel mystery, far 
grander than the old. And already fea- 
tures of this cinema are being practically 
applied to common but heretofore com- 
pletely baffling medical problems, such 
as epilepsy, man’s fitful malady. New 
clues there are to insanity, too. 


Electrical Rhythm; 

From What Abysm of th« Human Brain Come These 
Electrical Pulses, Our Brain Waves? Puzzled but 
Deeply Intrigued, Science Seeks Their Meaning 



Councti.v Blown rnIversUy 
From electrodes on the sahjecl’s 
head, wires lead to an amplifier 
and the output of this is made 
ohservahle in one way or another 

traces the waves on moving paper tape. 
The tape slides past at a steady rate — a 
few feet per minuU^ — and upon it a 
second pen, part of an electric clock, 
notes the seconds. Thus, the count of 


Naturally, since the Berger rhythm 
from the brain, investigators find 
it ideal to place the contacts as near the 
gray surface As possible — best pre- 
cisely on. the brain’s gfay coal, or 
cortex. There are, however, no re- 
ports of human heads being 
broken for such research. 

But needle contacts have 
been used, infrequently, in- 
stead of moist pads, and made 
to penetrate the scalp and 
meet the bone. Thus, slightly 
stronger waves are drawn off. 
Once or twice, brains exposed 
through injury have been avail- 
able, and still stronger waves 
n*corded. 

Still, rhythms so obtained have 
no greater regularity of occurrence 
than those obtained from the intact scalp. 
Therefore, in the main, it has been feas- 
ible to use intact human heads, with 
contacts merely stuck to the outside — 
though shaven spots approximately the 
size of a cent are usually considered in- 
dispensable aids to research. 

G uinea pigs, rabbits, cats, dogs, and 
other creatures exhibit similar 
rhythms. Hence physiologists are not too 
impatient for the next great war’s mag- 
nificent production of experiniental ma- 

. _ I 


B erger attached his radio-like am- waves per unit of time is accurately told The electric pulses from the surface of 
plifier to a living human head. As off before the eye, and thus the Berger the l)rain — that is, from the cortex, gray 

his subject became calmer, a phenome- rhythm of the living human brain be- layer of nerve cells — constitute a com- 

non leaped into scientific records. Pulses comes a clear record in black and white. paratively strong rhythm, called the 

of electricity, slnuiting out from the gray In other hook-ups, several sets of elec- “alpha” rhythm, with a beat of about ten 
matter inside, pierced skull and scalp. trodes and of amplifying devices are waves per second in man. There arc, be- 

These waves beat out a rhythm in the used to give simultaneous recordings of sides, other oscillations from deep within 

detector, and the concept of the ever- the waves from different portions of the the brain. Concerning these more rapid 

restless brain was born. brain — the contacts are variously placed ^nd far weaker, almost undetectable 

In a simple, sample hook-up, two wires on the scalp. Further, some amplifiers 'waves, little is yet known. Surely, how- 

run out from the amplifier. At the end of use an oscillograph in which a light ever, from the deep, central portion of 

each wire is a contact point, or electrode beam is used as a pencil to write the the brain emerges the constant electric 

— often a pad moistened with salt solii- wavy record upon a moving photograph- chugging known as “beta” waves, with a 

tion, so that intimate electric contact is ic film. Also, the cathode-ray oscillo- frequency of 25 to 30 waves per second, 

effected between wire and scalp. One graph can be introduced to cast upon a At present, when brain waves are popu- 

electrode may be fixed by paste to the small screen a visible, immensely magni- larly spoken of, alpha waves are almost 

skin of the high forehead, and the other fied, standing undulation representing invariably meant, 

to the scalp at the back of the head. the electrical state of affairs below the In the instance of the Ajdj^^waves, 

Through these contacts and their wires, scalp at a given moment. Berger points out the neo^jw® for the 

the brain-induced electricity is sent to Whatever the hook-up, the assemblage complete exclusion of 
the amplifier, which magnifies the deli- of instruments is an electro-encephalo- if successful recording is the aim* The 

cate rhythm. The amplified surges can graph. And the record— tape or film— is work of others, however, shows out- 

then be made to operate a pen which an electro encephalogram, or E. E. G. side disturbances do nm invariably 
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OF THE nUMAN I3RAIN 


By BARCLAY MOON NEWMAN 


lerrupt the rhythm, though 
the waves are usually inter- 
rupted or abolished by light 
on the eye, by embarrassment, 
anxiety, and intense mental 
activity, as in the attempt to 
solve difficult problems in a 
hurry. 

Hence, in ideal experimen- 
tation, the subject is induced 
to sit or lie down, and to relax, 
in a dark room — despite the 
fact that the rhythm generally 
appears anywhere and at any 
time, when a person merely 
closes his eyes. 

The subject has been calm- 
ly resting in the dark for only 
an instant. The waves start up. 

They appear in broken series, 
or wave “trains” with brief in- 
tervals in between. Generally 
they run through their rhythm 
in from 1 to 30 seconds, and 
stop, only to start again after 
a minute or two. 

To human vanity, the re- 
corded rhythm looks too sim- 
ple to come from that vast 
and intricate fastness, the hu- 
man brain. Very similar waves 
may be produced if you take 
a pencil and draw a wavy line 
between two points three or 
four inches apart. 

A light shone in the eye al- 
most invariably puts an end to 
the waves. But persons have 
been found who readily exhibit alpha 
waves even when illumination is striking 
the open eye, though their waves are 
stronger in the dark. Besides, any one 
will weakly manifest the phenomenon 
during exposure of the eye to light — 
provided ^at he has been lying quietly 
at rest for more than two hours. 

Adrian predicted that blind people 
would not have the Berger rhythm. And 
he could find no rhythm in three blind 
individuals* Investigators Loomis, Har- 
vey, and Hobart, however, demonstrated 
that the blind do show the waves. Adri- 
an’s subjects were undoubtedly ill at ease. 

Many persons, before becoming accus- 
tomed to the electrodes and to the labora- 
.eovirimment, do not have alpha 
waves. It may be an hour or two before 
the subject overcomes his mental unrest 
and permits his brain rhythm to appear. 

A relaxed subject, showing strong 
wa^, (s given a difficult mathematical 


Courteiy Electro Medlcel Laboratory, Inc. 

A three-channel, integrating elertro-enrephalograph. To 
localize the point of origin of the electrical waves 
generated hy the brain, trace their progress, and map 
out the pathways of the nervous system, several separate 
amplifying systems are operated simultaneously, using 
electrodes on different parts of the head. Three sets 
of waves, like those shown below, show on oscillograph 
screens at breast height and may also he photographed by 
continuous-record automatic camera at right. Below, at 
center, is a short series of alpha waves from the cor- 
tex — beginning small, increasing, diminishing (spindle) 




problem to solve quickly by purely men- 
tal effort. The resultant mental unrest 
largely inhibits, or wholly destroys the 
waves, as does any intense concentration. 
But poetry can be recited, or simple 
problems worked, or skilled hand move- 
ments performed, and the waves con- 
tinue. 

Two subjects, who usually had ‘‘good” 
waves, for a time had “poqr” waves. Tact- 
ful inquiry elicited the information that, 
in one case, an important football game 
— no less — ^was approaching; in the 


other case, a secret engagement was 
playing havoc with the Berger rhythm. 

An excessively self-conscious subject 
or one who is in some way embarrassed 
is likely to yield waves only spasmodical- 
ly if at all, under experimental condi- 
tions. Loomis, Harvey, and 
Hobart mention a person who 
can abolish his waves by self- 
inducing a “phantasy of fear.” 
The same workers remark 
upon the seemingly spontane- 
ous interruption of the waves 
every few seconds. Are tliere 
periodic surges of emotion 
welling from some abysm of 
the brain? Here is an un- 
known. Or does an individual 
every few seconds become 
more alert, more tense, so that 
the waves arc interrupted? A 
sudden loud noise, or any 
startlement, abolishes the un- 
dulation. And the stimulus of 
pain, suddenly fell, kills the 
phenomenon. Finally, deep 
anesthesia or normal slumber 
can make it sleep. 

A RKMARKABLE experi- 
ment is the conditioning 
of the response to light. Tlui 
subject is sitting relaxed in 
the darkened chamber. His al- 
pha waves are blithely writing 
their record with pen and ink, 
or with luminous pencil. So 
that the subject will not be 
startled, he is forewarned : 
then a bell is tapped. Unaf- 
fected, the vibrations continue 
on their happy way across the 
moving tape or film. 

But now, several times in 
succession, simultaneously lap 
the bell and flash a light upon the sub- 
ject’s open eyes. At each flash, as we 
expect, the rhythm dies; and, a fraction 
of a second after the renewed descent 
of darkness, it comes to life again. 

Following the association of flash with 
sound, lap the bell, but do not flash the 
light. Immediately, as though light 
struck the retina, the vibrations hall. 
From now, and for some little time, the 
association of light with sound endures 
within the brain, for sound alone can 
kill the waves. The response of the sub- 
ject has been temporarily conditioned. 

Further, Loomis, Harvey, and Hobart 
have, interestingly enough, looked into 
the matter of hypnotic “blindness.” Tem- 
porary “blindness” can be induced by 
hypnotic suggestion, after a subject’s 
eyes have been fixed open by means of 
adhesive. 

“You are blind,” the hypnotized sub- 
ject is told, and whether or not light is 
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Court e«y Brown TJnlMUBlly 

Prof. H. H. Jasper of Brown University and Prof. Leonard Carmichael of the 
University of Rochester viewing an oscillograph showing typical brain waves 


shining in his eyes, alpha wave trains 
come along. 

“You are not blind. You can see,” it is 
next suggested. Each time such a sugges- 
tion is made, the waves cease, even 
amidst complete darkness. 

And — equally remarkabh^ — as these 
three physiologists discovered, the alpha 
rhythm of an unhypnotized subject in a 
dark room disappears upon the sugges- 
tion that he sees a light or a face. But 
trains cannot readily be started in a sub- 
ject, unhypnotized and with his eyes 
open to light, when it is suggested that 
he cannot see. 

I N the same series of studies, “hypnotic 
sleep” — the state of hypnosis — and 
normal sleep were compared. Observa- 
tion showed that, when a person is falling 
asleep, the alpha waves become gradu- 
ally less frequent, and finally subside. 
In deep sleep, a new type of wave train 
appears: “spindles,” so called from the 
record which they leave — the record or 
imprint of a spindle-like wave-train ta- 
pers at both ends. That is, the spindle is 
made up of a series of waves, whose 
height, or amplitude, gradually increas- 
es, reaches a maximum, and finally de- 
creases to zero. All of the waves in a 
single spindle — about 14 — arrive within 
somewhat less than a second. One spin- 
dle follows another during deep sleep, 
and are so characteristic of this state 
that their appearance is now accepted 
as a demonstration of the maximum in 
slumber. Certain random waves also oc- 
cur during sleep. 

A subject in whom the hypnotic state 
has been induced, however, and who ex- 
hibits the typical, sustained cataleptic 
rigidity, has the wave trains of a person 
wide awake. No spindles and no random 


waves appear. Loomis, Harvey, and H(>- 
bart conclude that, applied to the hyp- 
notic state, the term “hynotic sleep” is a 
misnomer. 

Subjects thus have learned to fall 
asleep with electrodes attached to their 
heads. The wires are led into an adjoin- 
ing laboratory and there plugged into 
the amplifier. As the subject slips into 
deepening slumber, the waves subside 
gradually. Spindles and random waves 



Klcctro M«dic«l Lftborttory. Ino. 


A clinical electro-encephalograph 
of the kind that records waves by 
means of an ink-writing oscillograph 

finally replace the erstwhile rhythm. If 
the individual is gently awakened, the 
rhythm returns. 

The honking of automobiles has no ef- 
fect upon the sleeping subject who is 
accustomed to such noise. Even the slam- 
ming of a door may go unrecorded on the 
tape or film. But let there be a whisper, 
or a rustling of paper, or stealthy foot- 
steps — less noise, it is true, but somehow 
more suggestive noise. At once the wave 
trains come scurrying along. Is this a 
newly found vestige of our prehistoric 
existence? The sign of an innate, ancient 


fear of stealthiness near at hand? Per- 
haps some secret sentry, quick with prim- 
itive emotions, is alert, and nudges the 
higher command: “Hark! What beast 
skulks close by?” 

One martyr allowed himself to he kept 
awake for more than 50 hours. Hence, he 
was able to fall asleep almost instantly. 
Each time he fell asleep, his alpha waves 
vanished. Prodded after a minute, he 
awoke, and his Berger rhythm resumed. 
By this technique, his alpha waves were 
forced into a second rhythmic display. 
His ordinary rhythm — as long as he was 
alternately awakened and permitted to 
sleep — came at one-minute intervals. No 
clearer evidence could there be that the 
alpha waves depend, at least to a certain 



A close-up of the motor-driven, 
continuous-film camera which pho- 
tographs cathode-ray oscillographs 


extent, upon moderate activity in the 
conscious brain. 

Then, too, the alpha waves faint when 
a person swoons. Deep anesthesia like- 
wise makes an end of the waves. Here it 
is of interest that where the anesthesia is 
light, the waves continue, but at a slower 
rale, perhaps only five or six per second, 
instead of about ten. Moreover, each 
anesthetic or drug seems to have its own 
peculiar effect on the waves, as shown by 
sharp-spiked or rounded waves, low or 
high waves (weak or strong), frequency 
high or low. 

Oxygen also has an effect. Take many 
very deep breaths (with your eyes closed, 
to give your alpha waves a chance). 
With every deep breath, your alpha 
waves arrive more slowly. You co.uld cut 
the beat in half — bring it down to five 
waves per second. The cause of this 
effect? Another mystery. 

And so we see that, in the same person, 
the alpha rhythm differs from time to 
lime, varying in accordance with numer- 
ous conditions. As one authority express- 
es it: “The alpha rhythm appears to be 
the labile indicator of something, but as 
yet we do not know what.’’ 

( To be concluded) 



TheQ UEST OF Helen 


At the Clansical Site of Troy iJie Final Work of 
Archeological Excavation Has Now Been Onnpleted 
...Nine Superimposed Cities Revealed in New Detail 

By JOTHAM JOHNSON, Ph.D. 

University of Pittsburgh 



Figure 1: A large room in a building in the sixth city level of ancient Troy. 
Its ceiling was supported by ten columns, arranged in two rows of five each 


I T happened a long time ago if it hap- 
pened at all, but to the ancient 
Greeks it was very real — one of the 
latest and freshest episodes in the age- 
long romance of their footloose, carous- 
ing, bronze-age ancestors. Three lovely 
goddesses took their beauty contest to 
a royal shepherd named Paris, and as 
objective decisions were improbable in 
those days, each goddess offered a per- 
suader: Hera, unlimited power and 
dominion; Athena, fame and wisdom; 
Aphrodite, the most beautiful woman in 
the world. 

Naturally, Aphrodite won. Paris pres- 
ently found himself a guest at the Spar- 
tan palace of Menelaos, and violated the 
rules of hospitality which obtained then 
as now by seducing Helen and luring 
her off to his Trojan boudoir. In retalia- 
tion, Menelaos and his potent brother 
Agamemnon, king of Mycenae, led an 
army to Troy, and after ten years 
Ulysses’ trick of the wooden horse put 
a squad of Achaeans within the walls 
and Troy was sacked and burned. Thus 
Mycenae’s dangerous commercial rival 
^t the mouth of the Hellespont was 
liquidated. 

That is the story about which Homer 


wrote the Iliad and the Odyssey. We 
won’t at this time go into the question 
of who wrote Homer’s poems. One 
scholar has impatiently observed that 
if they were not written by Homer they 
must have been written by somebody 
else of the same name. 

The Greeks accepted poet and poems 
as mostly true, while squabbling over 
details. In antiquity there were several 
solemn estimates of the date of the fall 
of Troy, based on the number of genera- 
tions since — each prominent Greek 
family alleging descent from one or 
more of the Greek warriors who fought 
there. Eratosthenes worked out a date 
equivalent to 1184 B.c. Three other 
ancient chronologists accepted his fig- 
ures and three independent calculations 
landed within a few years of that. 

Few Trojans survived the sack. 
Aeneas escaped with Anchises his father 
and Ascanius his son. Later on the Ro- 
mans were to consider him the founder 
of their nation, as Romulus, his many- 
times-great grandson, was to be the 
founder of Rome the City. They estab- 
lished a festival at the traditional site of 
Troy, though some writers, even in that 
day, argued that the site could not be 


reconciled with the Homeric tradition. 

Vergil’s Aeneid was a conscious bor- 
rowing from the Iliad and the Odyssey; 
Aeneas’ flight via Sicily to Carthage, 
where he loved and left tragic queen 
Dido, resembles Ulysses’ sea-wander- 
ings till he reached his home, and the 
battle scenes in Latiurn, Aeneas’ first 
adventures on the site of future Rome, 
suggest the fighting in the Iliad. 

Later criticism was inclined to put 
the whole story down under the heading 
of entertainment. Sixty years ago, how- 
ever, thanks to Heiinrich Schliemann, 
the story was revived as almost-history. 
I am not going to waste youi time or 
mini* repeating his American Magazine 
succcss-slory pattern — if you’re inter- 
ested you can look him up in an 
encyclopedia. From his l)oyhood he was 
a fervent admirer of the classics, read- 
ing and re-reading the Iliad. He could 
not persuade himself tlial Troy was not 
founded on fact. 

W HEN he had made enough money, 
Schliemann retired from business 
and went to northwestern Asia Minor 
to find Troy and dig it. Several explor- 
ers before him had noticed that the 
smallish mound of Hissarlik fitted 
roughly the topographical requirements 
of the siege described in the Iliad, and 
it had satisfied the Romans. Schliemann 
excavated a mammoth trench right 
through its bowels, for which archeolog- 
ists have been cursing him ever since. 

He unquestionably landed in some- 
thing. He distinguished seven successive 
strata, levels of occupation. The scventli 
city he called Greco-Roman, the sixth 
‘"Lydian”, the rest prehistoric. I have 
already explained in this magazine 
(May, 1937, page 310) that “prehis- 
toric” means before the use of written 
documents, which constitute history ; 
and that prehistoric archeology, which 
is the harder of the two, is currently 
more fashionable among archeologists 
than the other kind. 

Down near virgin earth Schliemann 
found a primitive city, surrounded by 
strong fortification walls, and evidently 
wealthy. Furthermore, it had been de- 
stroyed by fire. He announced to a 
frankly skeptical public that he had 
proved Hissarlik Level III to be the Troy 
of Homer. One of his staff observed 
that the burned city was only one remove 
from bedrock, and was therefore His- 
sarlik 11, and in a later volume Schlie- 
mann made the correction. Troy I, a 
cluster of wretched hovels at the very 
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bottom, ho considered neolithic. He 
gratefully removed a rich Ttoy II 
treasure of copper, silver, and gold cups 
and jewelry from Turkish jurisdiction, 
which cost him his permit to dig. 

Accordingly, he moved to Greece and 
pitched his tent at Mycenae. At once he 
found the royal “circle graves,” which 
have been a sensation ever since, and 
the palace in which Agamemnon may 
have — must have — lived. Anybody who 
is that lucky is bound to rise. Schlie- 
mann’s digs at Ithaca, Orchomenos, and 
Tiryns were less successful, but in due 
course he rose in public estimation from 
a crackpot to something of a savant, and 
died believing that in Troy II he had 
laid bare the Troy of legend. 

I N the meantime the school of Aegean 
archeology which ho fathered had 
been reclassifying and recomparing the 
primitive potteries from Troy and My- 
cenae and elsewhere in the lands border- 
ing the Aegean Sea, and began to articu- 
late their suspicions that Troy II was 
far older than the palace of Mycenae. 
Mycenae’s chieftains came at the very 
end of the bronze age, and soon after 
1100 B.c. were overwhelmed by invad- 
ing “Dorian” Greeks who brought with 


returned to Hissarlik for further ex- 
ploration. He counted nine cities on the 
mound instead of seven and paid special 
attention to the upper levels, especially 
the sixth which Schliemann had called 
“Lydian.” He found what Schliemann 
had overlooked — the walls of a fortress 
enclosing Troy VI, a city larger and 
much more powerful than Troy II, and 
likewise destroyed in some fearful 
catastrophe. 

The pottery associated with it, by 
which it had to be dated if it was 
going to he dated at all, was 
not Lydian but was directly 
comparable with late 
l)ronze-age pottery from 
Greece, some of it per- 
haps made at Mycenae 
itself. Dbrpfeld accord- 
ingly gave out that 
Schliemann’s Troy VI 
was prehistoric, contem- 
porary with Agamem- 
non’s Mycenae, and 
could be shown to fit the 
Homeric requirements so 
beautifully that no disput< 
could ever arise again. 

He carried conviction, too; 
the Troy II advocates were about 


question again the patient aoil of Tro)r« 
Sir Arthur Evans* exploration, ft^om 
1900 on, of the Palace of Minos at 
Cnossos in Crete, revealed that a bril- 
liant bronze-age culture centered there 
had dominated the Aegean area for cen- 
turies. Synchronisms with Egypt pro- 
vided a fairly accurate scale of dating 
for the whole span of Minoan culture. 
The British excavations of Phylakopi 




Figure 2: A gale and street of Troy VI. After the earthquake that destroyed 
the sixth city this gale was repaired and used again in Troy Vila, Homer’s Troy 


them the first iron and theref(»rc can 
usually be recognized even by very 
young archeologists. Troy II, on the 
other hand, was very early bronze-age, 
and being rapidly pushed back toward 
3000 B.c. ^ 

Schliemann died in 1890. In 1893, 
with funds contributed by Mrs. Schlie- 
mann, and in 1894, at the expense of the 
German government, Wilhelm Dbrpfeld, 
a capable young German architect who 
had been associated with Schliemann, 


ready to change over, the hold-outs who 
had been objecting to Troy II as too 
early were delighted, and most of the 
uncritical followed along. There re- 
mained only a small but shrill French 
school of dissidents who had plumped 
for an opposition mound somewhere 
farther back in the hills. In due course 
the history books, or most of them, were 
rewritten to acknowledge in Troy VI 
the rebirth of the Homeric city. 

It was inevitable that someone would 


Figure 3: The lid of a box, found 
in a destroyed house belonging to 
Troy IVa. Despite the small swas- 
tika shown toward its left, the 
“horizon” is clearly non-Aryon 

on Melos had furnished a similar scale 
for the island culture, and the main- 
land chronology had been steadily im- 
proved — by Wace’s re-excavation of 
Mycenae in 1921-3, the German reexca- 
valion of Tiryns, American excavations 
at Korakou and Zygouries near Corinth 
and at Eulresis in Boeotia, and British 
exploration of numerous sites in north- 
ern Greece. Yet we were still without 
an accurate yardstick for the coast of 
Asia Minor, for Schliemann and Dbrp- 
feld between them had raised as many 
questions as they had solved at Troy, 
and the Turks, having newly fortified 
their coastal zone, were at no pains to 
encourage foreign enterprise among its 
buried mounds. 

However, they would permit further 
work at Hissarlik, where, with all the 
fortune that had been poured into mov- 
ing it, extensive strata of the original 
mound stilj lay undisturbed; no 
(>ther site in western Asia had tli6 ro- 
mantic associations of Troy, The Uni- 
versity of Cincinnati, a strong new- 
comer to the field, qualified for the honor 
and each spring for seven years Carl 
Blegen, Professor of Archeology at the 
University, has returned to dig at His- 
sarlik. 

Results during 1932 were nothing 
much— limited to new details of the forti- 
fication wdlls of Troys II and Vt 


mWBWR * 


SCIENTIFIC AMERICAN 


191 


1933 primitive Troy I, which Schlie- 
mftim had treated with considerable dis- 
daiiif was put to an especially thorough 
examination to learn its true ancestral 
nature and to see whether beneath it 
there might lie a city still older. There 
was none, but the improving classifica- 
tion of pottery and other finds made it 
necessary to divide level I itself into 
four periods, a, 6, c, and d, and later it 
became necessary to subdivide period lo 
into four sub-periods, lal, Ia2, I(i3 and 
Ia4. 

In that same campaign Troy V was 
divided into periods a, 6, c, d, and e — 
I hope Fm not boring you — and Troy 


by alien forces; if Troy VI was Homer’s 
Troy then its beaten, scattered survivors 
had returned with surprising vigor to 
mend their broken lives and rebuild 
their city. 

1934 was the year of the big wind. 
After that campaign Blegen announced 
that the catastrophe which had destroyed 
Troy VI shortly after 1300 b.c. could 
not have been the conqueror’s torch, for 
it was impossible to recognize over the 
whole site a general layer of ash and 
carbonized matter which would indicate 
such a conflagration. Instead, its fortifi- 
cations and house walls had been shat- 
tered by an earthquake. 



Figure 4: Remains of a tower flanking the south gate of Troy I, found in 19.17 


VI yielded new quantities of “certified” 
pottery; that is, lying in undisturbed 
stratification. Troy VI was architectural- 
ly ambitious ; one of its imposing build- 
ings is shown in Figure 1 — a spacious 
hall whose roof was supported first by 
four, later by ten columns, anticipating 
the plan of the Roman basilica whose 
name the excavators have temporarily 
borrowed for it This city had a long 
period of steady cultural development 
reaching from before 1900 B.c. to after 
1400 B.C., and it is likely that it was 
one of the most important commercial 
cities in the world during that period. 

A lso, in 1933 , it was ascertained that 
^ Troy VII, the sub-Mycenean settle- 
ment built on the ruins of the sixth city 
(in Dorpf eld’s renumbering of Schlie- 
mann’s strata) had three periods, Vila 
being still bronze-age, iron making its 
first appearance at Hissarlik in Troy 
VII&, ’^la showed ominous signs of de- 
struction. 

It had been growing more and more 
difficult to show any cultural break be- 
tween Troy VI and Vila. It was true that 
there was a destruction level separating 
them, but the culture, as indicated by 
the finds, was continuous, mdicating 
that the same people had gone bn living 
there after the tragedy, not supplanted 


On its shaken foundations the city 
had been reconstructed. In .some places 
the fortification walls had to be torn 
down and rebuilt; in others they were 
relatively solid and so were returned to 
use. Figure 2 shows a good example, a 
gateway which belongs to both Troy VI 
and Vila. 

Troy Vila wa*^ a century old when, 
soon after 1200 ii.c. according to the 
archeological evidence, it was gutted 
from one end to the other by fire. It 
alone, of all the levels of Hissarlik, satis- 
fies the requirements of Homer’s Tr(»y. 
And that is the date indicated hy the 
consensus of the Greek genealogists who 
worked out dates for the Sack of Troy. 

Above the ruins of Homer’s Troy was 
built Troy VII6, a mixture of Trojan, 
sub-Mycenean, and new alien elements 
— ^indeed a poor village, but knowing 
iron. Back More 2000 b.c., Troy III 
and IV turned out to have been not 
separate cultures but one city, a se- 
quence in a slowly-developing bronze- 
age civilization, interrupted, it is true, 
by a fire, but one not attributed to hos- 
tile invasion. From the earliest of Troy 
TV’s five periods comes the cover of an 
ointment-box, reproduced in Figure 3. 

In 1935 and 1936 Troy II was scrutin- 
ized again, and divided into periods a, 
6, and c, and c in turn into 1, 2, B, and 4. 


Troy II had fairly pretentious buildings, 
more so than the early excavators real- 
ized, and Blegen’s discovery in this sec- 
ond city of gold objects duplicating ex- 
amples in Schliemann’s treasure con- 
firms Schliemann’s Identification of the 
level in which his treasure was found. 

This sort of thing, with ancient wells 
to open, Greek and Roman buildings 
and inscriptions to record, cemeteries to 
search for, is what keeps the archeolog- 
ist lean but happy. When all the sub- 
periods of all the periods of Troy’s nine 
cities are totaled they now — July, 1938 
— number more than ^W), subject to 
change without notice. 

It remained for 1937 to bring Troy I 
into true focus. Through all the older 
excavations and five modern campaigns, 
even the intensive researches of 1933 
and 1936, it had kept its secret, its small 
but powerful fortification wall built of 
stone, its great south gate flanked by 
projecting towers (Figure 4). Instead 
of a sub-neolithic village it stood re- 
vealed as a stout guardian of the Dar- 
danelles, a customs house set to badger 
Black Sea commerce ’way back in a day 
so close to the dawn of navigation that 



Figure 5: Oldest known sculpture 
from the Aegean area, found out- 
side the south gate of Troy I. It 
represents a heart-shaped human face 


we are at a loss to imagine what com- 
merce was worth regulating. 

Built into a barrier outside one of its 
gates stood three stone slabs, re-used 
from some monument still older, and 
on one of them was a rude representa- 
tion of a human face (Figure 5), the 
oldest piece of monumental stone- 
carving in the Aegean area and one of 
the oldest in the world. 

The excavation is now complete. Last 
spring the staff from the University of 
Cincinnati returned to Troy for a final 
season of study, and presently the re- 
publication of the site will begin. 




Floods Give Fair ^^^rning 


E arthquakes and tornados strike 
quickly and unexpectedly. Hurri- 
canes give several days notice, 
while a flood may be a week or more 
building up to the point where it be- 
comes destructive. Yet more damage is 
done by flood waters than all other natu- 
ral disasters put together. Half of it, or 
more, is preventable. 

In the May issue of Scientific Amer- 
ican, page 261, is told the story of the 
mighty TVA and the almost superhuman 
task of remaking an entire river basin 
for the purpose of minimizing flood 
losses, making year ’round navigation 
possible, providing mosquito control, 
and impounding water for power pur- 
poses. One feature of this project is the 
forecasting of floods in the Tennessee 
River and its tributaries. It is a complex 
procedure; by adjusting the control 
gates on a series of dams, a flood crest 
can be ironed out so that no one point 
gets all the raging torrent at once. This 
complex system saved Cairo in the flood 
of January 1937. It saved it by inches. 
By closing the gates in the face of a 
cloudburst, an additional crest of six 
inches was delayed; the hard-pressed 
levee was not topped. If the TVA never 
does another good deed, that one demon- 
stration will stand as a monument to 
man’s triumph over flood waters. 

TJ^LOOD damage in the Ohio Valley has 
JL made a deep impression. Giant dams 
cannot be used as on the Tennessee 
River. No other method of flood control 
seemed practical. Many were suggested, 
but when figures showed that a storage 
basin the size of Lake Erie would not 
hold the flood waters of the Ohio when 
on a rampage, those who had suffered 
looked up in despair and said: *"What 
can we do?” 

A number of newspapers serving the 
Valley provided the answer. They saw 
what had happened and pooled their 
resources to inaugurate a project unique 
in dealing with floods. Contrary to most 
projects which require millions or bil- 
lions of dollars, this one depends mainly 
upon the human element. Men, skilfully 
directed and all working together, can 
accomplish much, even with meager fi- 
nancing. The project looked almost pa- 
thetic, but when tested in the spring of 
1938 it proved an unqualified success. 

To begin with, what causes a flood? 
We all know about the ocean current 
called the Gulf Stream and how it cir- 
culates in the Atlantic Ocean. What we 
were not taught in school was the pres- 
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Liven and Property Can Be Saved if the Warn- 
ing is Hetided . . . Flood Patrol Co-operates With 
Amateur Radio . . . The Gulf Stream of the Air 


By ALEXANDER MAXWELL 


once of another Gulf Stream, 
not in the ocean, but in the 
air! Meteorologists have long 
suspected its presence, but 
only recently, when world- 
wide weather reports could be 
assembled with speed and ac- 
curacy, has its existence been 
checked and verified. Visual- 
izing the Northern Hemis- 
phere as a whole, the path of 
this mysterious river of the 
air is unmistakably clear. It 
flows in a well defined chan- 



the to 

Coming from the tropics, it is Damage by floods can be materially reduced 
heavy with moisture. As it K adequate warning is received and proper 

flows along, its path is marked precautions are taken to protect property 

by clouds — the fleecy, billow- 
ing type which artists so admire, or and there is no rain. In short, it is the 

again, by the villainous thunderhead, generator of floods, 

just waiting to ruin a picnic. If you Floods do not start in the river chan- 
could ascend high enough, the path of nels. The drainage area of the river 

the Gulf Stream of the Air would be proper is not sufficient to build up floods, 

visible as a great, meandering streak of However, should the headwaters of a 

clouds. A meteorologist compiling his number of tributaries receive heavy pre- 
daily chart gets just such a picture on cipitation simultaneously, the hillsides 

the map before him. will drain into brooks, the brooks flow 

This Gulf Stream of the Air is much into runs, the runs into creeks, the creeks 

more important to our welfare than into small rivers, the small rivers into 

has been generally supposed. On the larger rivers, and when ail the tributaries 

whole it is quite agreeable, but every so pour their muddy torrent into the main 

often it turns with a snarl of wind and river at the same time — the flood is here. 


thunder; rainfall which should have 


been distributed evenly over most of OEVERAL days usually elapse be- 
North America is concentrated in a re- iD tween the time when the Gulf Stream 


stricted area, resulting in a cloudburst, 
or, if heavy enough, in a flood. When 
there is a flood there is also a drought — 
in a place which should have received its 
share of the rain but did not. 

The Gulf Stream of the Air never fol- 
lows the same course for very long. It 
snakes and twists like a giant fire hose. 
One day it will be over the Atlantic Coast ; 
then it heads west until it brushes the 
lowering heights of the Rockies. Later 
it slithers into the Mississippi Valley 
and eventually back to the East. Wher- 
ever the current goes, there are found 
rain storms. When the Gulf Stream of 
the Air is elsewhere, the skies are clear 


of the Air discharges its liquid burden 
and the river rises. By watching atmos- 
pheric conditions the forecaster can tell 
when and where to expect heavy rains 
and be prepared for them. The elaborate 
system of the TVA does this, and never 
yet has high water come unexpectedly. 
The Ohio Valley newspapers are apply- 
ing the forecasting in a different manner. 

Water travels slowly. Last year, when 
a big Ohio flood was anticipated, an ex- 
pedition went to the headwaters of the 
rivers rising in the Virginia-Kentucky- 
Tennessee triangle to watch develop- 
ments and take photographs. Rainfall 
did not seem unusually severe, but shortly 
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Portable short-wave radio equipment used by 
the flood patrol to report rising water condi- 
tions to areas which will soon he affected 


after New Year’s Day the creeks began 
topping their hanks. They had already 
gone down to normal long before the 
first warning of a flood was sounded at 
Louisville. The water travel<*d down each 
stream in a miniature “tidal wave.” It 
rose rapidly, stayed at crest a certain 
length of time and then fell just as quick- 
ly as it had come up. It was possible to 
follow the progress of the flood by auto- 
mobile, taking photographs before, dur- 
ing, and after the crest hit a given spot. 
Then, by driving rapidly a hundred miles 
down stream, the whole performance 
could be seen over again on a larger 
scale, until at last Cincinnati was reached, 
where the water soon began to lick the 
doorsteps of houses. 

Ninety percent of those who lost life 
and portable property in last year’s Ohio 
Hood did so needlessly. There was a full 
week in which to prepare — had coordi- 
nated information been available. But 
there were no clearing houses for flood 
reports. 

P REVENTING floods in the Ohio Riv- 
er is still far in the future. It may 
never be entirely successful. On the other 
hand, getting out of the way of a flood is 
something which can be done right now. 
That is exactly where the newspapers 
decided to help. The weak link in the 
chain was the absence of reliable ad- 
vance information on the movements of 
flood waters. The water was coming — 
hut, how much? How fast? When will it 
get here? Which homes should be evacu- 
ated? How high should sand bags be 
piled? Every city along the river has 
ample facilities for handling its inhabi- 
tants and their belongings, if ample and 
accurate warning is available. To pro- 
vide such warnings the newspapers have 
established their own advance informa- 
tion bureau. This “flood patrol” at first 
glance appears to be a cross betwetm tlie 
pony express and Paul Revere. Not hav- 
ing money to establish measuring sta- 
tions at the headwaters and at strategic 


junctions of streams, a survey 
party laid out routes along 
surfaced highways, connect- 
ing the tributaries of the riv- 
ers which fed the Ohio. Speed- 
ing rapidly by auto from 
stream to stream a single ob- 
server can measure the level 
and flow of many isolated 
watercourses in a short time. 

The system of patrol routes 
does not hug the river; it 
reaches far into the hinter- 
lands. Parts of the states of 
Ohio, Indiana, Illinois, Penn- 
sylvania, Maryland, New 
York, West Virginia, Virginia, 
Tennessee, and Kentucky are 
included. Observation posts 
within 50 miles of the Ohio 
are worthless. It seems odd to 
think of looking for floods on 
a mountain top, but that is where the 
trouble starts. Tlie patrol functions only 
during flood season. If the observations 
of the meteorologists show no trouble in 
the offing, four ni«‘n can patrol the entire 
Ohio Valley, making the circuit twice a 
week. Should the position of tlu‘ Gulf 
Stream of the Air indicate undue rain- 
fall, the patrol can be increased, sending 
daily or even hourly reports by tele- 
phone, telegraph, or short-wave radio to 
the central clearing house. With all the 
water levels of the numerous tributaries 
clocked and measured, it becomes a sim- 
ple matter to calculate the quantity of 
water which will pour into the Ohio at 
any time within the next week. 

That such information will be valu- 
able is proved by the experience of 
the inhabitants of Portsmouth, Ohio, 
during the flood of 1937. Portsmouth, 
a low-lying city, had been flooded be- 
fore, The people knew better than to 
argue with the river. Acting upon such 
meager information as was available, 
coupled with hard-earned experience 
with past rampages of the river, Ports- 
mouth was completely evacuated. Stock 
was moved from stores, plate-glass win- 
dows were boarded over, homes were 
deserted, all before the river arrived. 
But this case was the exception. In 
other cities on higher ground there was 
a mad last-minute scramble to escape 
through water that was already knee 
deep and rapidly rising. 

A major flood is usually accompanied 
by numerous minor accidents such as 
washouts and breakdowns where com- 
munication is interrupted. Short-wave 
radio can bridge that gap, or, in fact, any 
gap. There has been no disaster, major 
or minor, during the past 12 years, from 
war to explosion, from earthquake to 
flood, anywhere in the civilized world, 
where short-wave radio has not stepped 
in and filled the breach in shattered com- 
munications systems. 

That is a record to cherish, and more 
so because almost all of those who par- 


ticipated did 80 voluntarily. Amateur ra- 
dio. The American Radio Relay League. 
Men who follow radio as a hobby. Thou- 
sands of amateur listeners are continual- 
ly combing the air waves. Hardly a thing 
escapes them. Many a message of dis- 
tress which was not heard by government 
or commercial operators, paid to listen, 
has been picked up by amateurs and re- 
layed to the proper authorities, usually 
at the expense of the amateur. A large 
number of amateurs risked pneumonia 
and braved severe hardships during the 
last Ohio flood, handling messages, di- 
recting relief and ord(!ring supplies — 
voluntarily, using their own equipment 
and being paid by nobody. They have 
befcn on hand whenever needed, so it is 
not strange that the flood patrol includes 
them in the program. They would be 
there anyway. 

To test the system of flood reporting 
by radio under field conditions, one of 
the patrol cars took an RCA 40-watt 
phone and C. W. transmitter up into the 
wilds of the Cumberland Mountains. 
With power furnished by a half horse- 
power gasoline engine, no trouble was 
encountered in putting signals into civil- 
ization. Such a radio unit, transported 
on the back seat of a car, can be set up 
in a house, barn, or tent, and be on the 
air in ten minutes. A 40-foot gas pipe is 
all the antemna needed, and a length of 
chicken wire serves as a ground. 1-ower 
power sets mounted permanently in cars 
can communicate while on the run, 
though their range is not as great. So 
far there has b(‘en no need for such split- 
second communication. 

The antenna pipe screws together and 
rests on a porcelain insulator. One man 
can push it up and hold it while an- 
other drives tlie stakes on the ends of 
the three guy wires. Dismantled, it is 
lashed to the running board while the 
ground is rolled up and placed behind 
the spare tire. All equipment is standard 
and of the type used by many amateurs. 

T he flood patrol functioned for the 
first time in the spring of 1938. No 
floods threatened, but it was inaugurated 
as an experiment to prove the feasibility 
of the plan, and see just how rapidly all 
the desired information could be assem- 
bled when an emergency did arise. Now, 
when a flood threatens, each of the co- 
operating newspapers can keep its read- 
ers informed, and when a notice to move 
is given it will be issued with assurance. 
No longer need the population of a 
threatened area rely upon pure guess- 
work; there will be no false alarms to 
upset those already on the verge of panic. 

Huge sums do not need to be spent to 
accomplish things worth while if men 
are willing. The Ohio Valley flood patrol 
is ready; it is there to give exact infor- 
mation to those needing it most, but it 
is hoped the emergency will be a long 
time coming. 



A MONTHLY DIGEST 


Instrument Measures 
Musical Frequencies 

A new device called the Conn Chro- 
matic Stroho'^rope has been developed 
for the precise and rapid measurement of 
sound frequencies in the range represented 
by the piano keyboard. By an entirely visual 
method, the deviation of a given lone from 
the equally tempered scale based on the 
standard A of 440 cycles per second, may 
be read directly, without furl her computa- 



Testing intonation of a clarinet 


tion or reduction. The instrument may be 
used in the testing of musical performance; 
in making measurements of intonation, both 
vocal and instrumental; in piano and organ 
tuning; and in musical instniction and dem- 
onstration. 

Two units and a microphone comprise the 
complete stroboscope outhl. One unit, called 
the “stroboscope unit,” has 12 windows hav- 
ing the relative positions of the white and 
black keys of the piano keyboard. The 12 
notes of a chromatic octave starting with C 
are thus represented. Behind each window 
is a rotating disk imprinted with a pattern 
consisting of seven rings of alternating light 
and dark segments. Each ring, progressing 
radially, has twice as many segments as the 
preceding one. These disks are illuminated 
from behind by a gaseous discharge tube 
which is made to flash in accordance with 
the pulsations of sound reaching the micro- 
phone. When the number of light pulses per 
second is the same as the number of dark 
segments passing per second on some ring 
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of one of the disks, that disk will appear to 
stand still. When the same note is sounded 
an octave higher, a similar pattern appears 
in the same window with twice the number 
of bars, since the frequency is doubled. The 
position of the pattern is also shifted to the 
next ring of the figure. Space is provided 
for seven octaves on each disk and, with the 
12 windows, a total of 84 notes may be 
checked. 

When the pattern remains stationary the 
lone sounded is correct in intonation. How- 



One of the stroboscope disks used 
in measuring musical frequencies 


ever, if the tone is sharp, the pattern will 
move toward the right. If flat, the pattern 
will move toward the left. To find out just 
how sharp or flat the tone is, the operator 
simply turns a knob on the “fork unit” to 
the right or left (in the same direction as the 
motion of the pattern) until the pattern 
appears stationary. The reading on the dial 
gives the exact degree of deviation from the 
correct tuning expressed in hundredths of 
a semitone (cents). 

While the stroboscope was developed pri* 


marily for testing the intonation of most 
wind instruments, it has been found adapt- 
able to a wide variety of uses where accurate 
measure of frequency is involved. For ex- 
ample, piano manufacturers and tuners saw 
in it an accurate device for measuring the 
tuning of the piano. Teachers of music, band- 
masters, and orchestra directors see in the 
Chromatic Stroboscope a means of ear 
training. Limited experience with the strobo- 
scope in this connection has revealed some 
remarkable progress by students who for- 
merly played with faulty intonation. 

Bonnet Protects 
Giant Bearing 

T he world's largest telescope lieaiing 
practically crawled to a new world’s 
marathon record recently, wearing a sun- 
bonnet and chalking up a scven-mile-long 
grind in 131 working days. Literally, it was 
a hard grind too, because the 317,j000-pound 
horseshoe-shaped bearing lost approximately 
one and a half tons of steel in the under- 
taking. 

This race for perfection — and not speed — 
was run on a 144- foot track in the generator 
works of the Westinghouse Electric & Manu- 
facturing Company. A specially constructed 



A hiitlet shot from a SprlngflaM 
army Hfle at a distanfie of M foot 
penotratod the %4iicli4hiek boil* 
er plata shown in the lorogroond. 
Under die same test eondttioni a 
bullet penetrated only ^ Inch into 
the plate of kmhiai^ safety jdass 
showh behind tlie beiHer |dak ; 
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Looking down on the i4un>honnet tlint 


boring mill machined^ ground, and poL 
iahed the bearing to within five thousandths 
ol gn inch of a perfect circle. 

Hard but sensitive is this titan of steel, 
and that accounts for the sun-bonnet. West- 
inghouse research engineers prescribed the 
bonnet, a composition roof, to reduce the ex- 
pansion effect of the sun*s rays on the steel. 
The bearing had to be smoothed to per- 
fection in order to carry the million-pound 
weiglit of the 200-inch telescope which will 
be erected atop Mt. Palomar, California. The 
few thousandths of an inch expansion caused 
by the sun's rays streaming through the sky- 
light in the generator aisle became a moun- 
tainous problem for the engineers. 

Shortly after starting the machining 
process they discovered that every afternoon 
around 4 o’clock, the telescope bearing be- 
gan to swell as it revolved slowly on the 



Checking surface of giant bearing 


circular track of the boring mill. While the 
temperature increased approximately 10 de- 
grees during the late afternoon sun hath, the 
steel expanded as much as IH thousandths of 
an inch. At night it contracted. 

What’s more, the stubborn bearing did 
not expand evenly. At the bottom of the 
horseshoe, farthest from the sun’s rays, 
the expansion was only seven tliouhandlhs 
of an inch. For two weeks an engineer filled 
reams of paper with calculations until he 
had charted the complete course of the ex- 
pansion for every revolution of the bearing 
and was able to adjust the grinding wheels 
in the proper ratio. 

Expansion continvied to be a handicap, 
however, and the engineers next covered the 
skylight of the plant with blue paint. This 
reduced the expansion some. Next they built 
the bonnet a few inches above the revolv- 
ing bearing. Immediately they reported a 50 
percent reduction in temperatttre fluctuation 


and a torrcKponding cut in the expansion. 

With the sun out of the way, craftsmen 
worked the huge bulk of steel into a perfect 
circle willi a face almost as smooth as glass 
and bright as nickel. They didn’t trust 
their eyes Co tell them when they had 
attained smoothness, hut Dr. Stewart Way, 
a research engineer, spent many hours ex- 
ploring the surface through a surface finish 
microscope, plotting a profile map of the 
hearing. Through the microscope, ridges a 
ftw thousandths of an inch deep appeared 
like craters. 

Relentlessly the polishing wheels bu//e<l 
and the microscopic hills and valleys on the 
steel surface grew smaller, to less than five 
ten-thmisaiidlhs of an inch in depth. Engi- 
n<*<Ts littd won the battle with sun and steel. 


Rubber Bands Snap at 
High Speed 

T WO hundri’d and four miles an hour is 
the speed at which a stretched rubber 
hand snaps measured by ultra-high-speed 
motion pictures recently taken in the labora- 
tory of CiistavuH J. Esselen, Inc., chemical 
ronsullants. 

“An ordinary rubber band, about four 
inches long, was stretched ni’arly to its limit 
with the fingers, and as it was released pho- 
tographs were taken of it at intervals of a 
iwelve-liimdredth of a second,” Dr. Essclen 
explained. “When these pictures were stu- 
died, the mechanism of the recoil of the 
rubber could be easily observed and meas- 
ured. The free end of the hand relaxed first 


protects the huge telescoiic hearing 

and gradually more and more of the hand 
lost Its tension, the end held in the fingers 
last of all. During the snapping, the free 
end of the band attained a measured speed 
of 204 miles per hour. 

“This technique of taking ultra -high -speed 
motion pictures has been used with great 
success in solving industrial problems in- 
volving motion too fast to be followed by 
the eye alone,” Dr. Esselen said. “In effect, 
action can he slowed down as much as 125 
times. An object moving at a rale of 125 
miles an hour, or 183 feet per second, which 
is much too fast for the eye to see, can he 
photographed and shown traveling at a rate 
of only one mile an hour, or about one and 
one half feel per second. At this speed it is 
easily watched and the nature of the motion 
analyzed in detail. In measuring the speed 
of the snapping rubber band, motion was 
slowed down only 75 times.” — D. H, K, 


Hogs Lose a Job 

“I^XTON,” a new bristling filament for 
use in toilet brushes, has just been 
announced by the Plastics Department of 
E. I. do Pont de Nemours & Company as 
the result of several years of research and 
experimentation. The present production is 
limited and the entire output is being used 
in du Pont’s own tooth brush manufacture. 
The new bristling filament is ultimately 
expected to replace the natural hog bristle 
which has heretofore been used in the best 
grades of toilet brushes. Made from A plastic 
dough-like batch, it is extruded through 
holes of the required sire and can be made 



Mi^ipeed photographs of the ipgpping of a rubber band 
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into atrands of virtually any desired length. 
It is not softened by water or saliva. Its 
stiffness can be controlled accurately in the 
making through variation of the diameter 
of the hole. 

Experiments have shown that the new 
synthetic product is superior in appearance 
and has much longer life than the natural 
bristle. 

A Thrill for the 
World’s Fair 

E have had occasion to describe in 
these columns the system of training 
in parachute jumping with the aid of 
“Parachute Towers.” Now we are privileged 
to describe the parachuting tower which will 



be erected by International Parachuting at 
the World’s Fair, The hazards of the jumps 
have of course been reduced to a minimum, 
and there will be no such thing as instruct- 
ing the public to pull the rip cord, or even 
an attempt to have automatic opening of 
the ’chute. On the contrary, the 32-foot 
’chutes will be held permanently open by 
big metal spreaders. The passengers will be 
held securely and comfortably fastened in 
a double seat suspended from the ’chute. 
An automatic release will start the drop 
and the ’chute will be guided by vertical 
wires to prevent swaying during the descent. 
Shock absorbers will eliminate any effect 
of impact on alighting. Then the ’chute will 
be hauled back to the top of the tower. 

Eleven of these devices will be in con- 
stant operation. Both ascent and descent 
will take about one and a half minutes each. 
Even though the World’s Fair jumpers will 
not experience the thrills of a man bailing 
out of a ship, they will enjoy quite a novel 
experience, and a splendid view of the 
fair from a height of 250 feel. The whole 
structure will weigh 170 tons, but is so 
constructed that it can be readily dis- 
mantled and assembled elsewhere. Perhaps 
the parachute tower will in time become 
a familiar feature of the really modern trav- 
eling circus, — A. K, 


An Aerodynamic 
Novelty 

A S one of our photographs indicates, 
The Willoughby Delta Company of 
London, England, has produced an entirely 
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Above: An artist’s drawing of the 
parachute tower as it will appear 
at the World’s Fair. Left: One of 
tlie parachutes ot the end of its 
descent, showing size in compari- 
son with the couple in the seat 

new and interesting aerodynamic form in 
their “Della” wing. The Delta airfoil in- 
cludes a normal wing of moderate asi>eei 
ratio, and two “side wings” which arc 
cambered sidew'ays as well as fore-and-aft. 
In combination with the tail surfaces there 
is formed an “annular wing” of rectilinear 
formation. 

Much original thought and careful wind 
tunnel investigation have gone into the de- 
velopment of this twin-engined Menasco- 
powered Delta type airplane now approach- 
ing completion. Some of the striking results 
claimed by the designer, P. Nesbit Wil- 
loughby, are: 

1 — The side wings act as booms to carry 
the tail surfaces, but provide lift (at all 
but the smallest angle of incidence) so that 
they are not purely parasitic elements as 
ordinary tail booms would be. 

2 — In a very large machine the thick 
booms of long chord permit complete hous- 
ing of passenger cabins on either side with- 
out the addition of parasite drag, while the 
central nacelle can be given a relatively 
small frontal area and small drag. 

3 — In the ordinary wing there are “vor- 
tex” losses at the tips and all along the 
trailing edge. In the Delta there is an an- 
nular lifting line closed on itself so that 
“vortex” losses are reduced. This explains 
the high lift/ drag ratios attained with a 
relatively small aspect ratio, 

4 — The aircraft maintains its lift well 
beyond the stall of the conventional airfoil, 
because after the front wing has reached 
its maximum lifting capacity, the side wings 
still continue to increase in lift. This means 


that sudden stall or loss of lift will be 
avoided. 

5 — As raising or depressing the elevator 
affects the whole aircraft, the longitudinal 
control is very powerful in spile of the 
small size of the elevator. 

6 — With the conventional airplane of 
large size the bending moments at the root 
of the wing become very large and the 
structural weight goes up accordingly. With 
the Delta design, weight and lift distribu- 
tion are more nearly coordinated; this lends 
to increase strength and decrease structural 
weight. 

Of course the above is a highly condensed 
statement of reasoning which would require 
a lengthy, technical paper for adequate pres- 
entation. Also, technicians may find argu- 
ments contra as well as pro. Nevertheless, it 
is quite clear that serious consideration 
must be given to these novel principles; 
the disclosure of wind-tunnel tests and the 
results of flight tests will be awaited with 
interest in Europe and the United States. — 
A. K. 


PLANE TIRES 

largest tires so far used in 
American aviation — those built 
for the new DC4, 42-paBBenger air- 
liner under construction by Doug- 
las Aircraft Company — contain 45 
miles of tire cord and four miles of 
bead wire each, and weigh 360 
pounds. 


Engines for Various 
Types of Aircraft 

T he United .States took an early lead in 
the development of the air-cooled en- 
gine, with Charles L. Lawrance as the out- 
standing pioneer, and it has kept this lead 
ever since. The progress in air-cooled en- 
gines has been truly remarkable, and their 
power for a given weight and over-all di- 
ameter is now surprisingly high. However 
remarkable the success of this type may be, 
some authorities are of the opinion that we 
have been remiss in the development of 
other categories of aircraft motors. The 
Germans, so these authorities tell us, have 
taken a broader view, and while making the 
fullest use of the air-cooled type have also 
pushed ahead with liquid-cooled gasoline 
engines, and with aircraft Diesels. 

Broadly speaking, the Germans have clas- 
sified their prime movers under the following 
headings: 

1 — Liquid or chemically cooled engines of 
Bmali frontal area, fitting admirably into 
the^ndse of a fuselage and allowing the de- 
signer to build single- or two-seater fighters 
of the highest speed. 



A model plane built whh the Delta annular wing 
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A portent of the future — paHHcngerH housed within the wing 


2 — Large air-cooled gasoline engines for 
machines of intermediate size — observation, 
light bombers, and so on. 

3 — Powerful Diesels with low fuel consump- 
tion for very large airplanes with long range 
endurance, in which the weight of fuel is 
a highly important item. 

Of course we now have the Allison en- 
gine to represent the liquid-cooled category, 
but we have no large aircraft Diesels in ser- 
vice. We might do well to follow the German 
example, and without being carried away by 
the success of one category, seek a more 
comprehensive coverage of the aircraft en- 
gine field. — A. K, 


Sleeve Valves for 
Aircraft Engines 

I N 1905, Charles Y. Knight of (Chicago 
began his work on the subsequently 
famous double-sleeve-valve engine, and 
there is no doubt that the honor of originat- 
ing the sleeve-valve internal-combustion 
engine rests with the United Slates. Yet it 
is the Bristol Company of England that has 
done the most creditable work in develop- 
ing the sleeve valve for use in the aircraft 
engine. Now that an intense effort is being 
made to develop two-cycle Diesel engines 
for aircraft use, the sleeve valve is sure to 
come into its own, and we predict confident- 
ly that American engineers will no longer 
neglect this device. Space considerations 
will not allow us to diseiisb the sleeve valve 
and its possibilities in full, but the fol- 
lowing resume of the advantages claimed 
for it in A. H. R. Fedden’s recent paper 
presented before the Society of Automotive 
Engince’rs is of real interest; 

There is a total absence of valve main- 
tenance and of any hot spot in the combus- 
tion chamber. Since pre-ignition and det- 
onation are often traceable to the red-hot 
exhaust poppet valve, this latter item ap- 
pears quite important. There are greater 
effective valve areas and reduction of re- 
strictions to the gas flow. The poppet valve, 
however skilfully designed, and even if four 
valves are placed in the head, suffers from 
definite limitations as to valve area. In the 
sleeve valve, almost the whole wall of the 
cylinder may be used for gas inlet or ex- 
haust. Large valve area is particularly valu- 
able in achieving rapid scavenging in the 
two-cycle engine. Sleeve-valve engines are 
relatively silent in operation. 

It is possible to achieve any desired con- 
trol of cylinder turbulence in sleeve-valve 
engines. Fuel injection is one of the secrets 


of the aircraft Diesel, and bUccesKful in- 
jection must be accompanied by proper 
swirl and stratification of the incoming air. 
The sleeve valve gives the designer a chance 
to secure these ends. 

In all probability the best combustion 
chamber should have a perfect hemispheri- 
cal shape. It is clear that this cannot be 
achieved with a poppet valve system, hut 
is perfectly possible with the sleeve valve. 
It is further claimed that there is a decrease 
in the number of parts. 

Perhaps Mr. Fedden has glossed over 
some of the difficulties, such as cooling 
through a double wall; namely, valve sleeve 
and cylinder proper. Also, actuating the 
hleeve valve through cams from the crank- 
shaft is a nice mechanical problem. Prob- 
ably an experienced poppet-valve man would 
have other ‘‘contrary” arguments to offer. 
Nevertheless, we will go along with Mr. 
Fedden in saying that the sleeve valve de- 
serves full study on the part of American 
designers.- ".4. A. 


Design Trends in Giant 
Flying Boats 

W HILE American, English, French, and 
(ierman airlines arc making their 
transatlantic survey flights with existing 
equipment, it is interesting to consider what 
transatlantic flying boats may be like in a 
very few years. According to a paper by 
I. M. Laddon and T. P. Faulkner in the 
(.onsolidalor, even the latest Boeing Clipper 
is but a forerunner of greater things to 
come. These authors predict: 

1 — Increase in size to a gross weight of 
400,000 pounds and more. 2 — Three hun- 
<lred passengers, with baggage, mail, and 


express, and a range sufficient to cross any 
ocean non-stop. 3 — Speeds of over 300 miles 
an hour in the stratosphere. 4 — Comfort and 
equipment fully equal to that of an ocean 
liner. 5 — A means of “assisted take-off” 
(such as a catapult) so that schedules will 
not be affected by water conditions. 6 — 
Im rease in size of wings, allowing all pas- 
sengers and operators to be accommodated 
wjihin the wing; thus the hull will assume 
much smaller proportions and project far 
lesb below the wing. 7 — Higher wing load- 
ings and the use of stainless steel instead 
of aluminum alloys, particularly in places 
of great stress concentration. 8— Large, de- 
pendable, liquid-cooled engines completely 
housed. At the beginning of a voyage, all 
‘'jx engines might be brought into play, and 
then as fuel load is lightened, two engines 
might he taken out of commission with 
“hydromalic feathering” propellers set edge- 
wise into the air stream. 

Announcements of the bids recently sub- 
mitted to Pan American Airways sub- 
si antiate these trends. Five important com- 
panies — Boeing, Consolidated, Douglas, 
Seversky, and Sikorsky — have submitted de- 
signs which are being examined by a Tech- 
nical Committee of which Colonel Lindbergh 
is a member. 

The design presented by Consolidated 
Aircraft is to weigh 168,000 pounds and 
develop a minimum average cniising speed 
of 240 miles an hour for a 5000-mile range. 
Four liquid-cooled engines of 2150 horse- 
power each are to be located between spars 
in the wing, with an extension shaft driving 
the tractor propellers. Access to these en- 
gines will be available during fliglit for 
servicing and minor repairs. Auxiliary tip 
floats disappear into the wing in flight. It 
is proposed to house 36 passengers in the 
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wing. The main problem encountered in 
putting the passengers within the vring was 
the interference with the cabin by the wing 
bulkheads or ribs. This was overcome by 
putting main bulkheads at the sides of each 
compartment and using arched auxiliary ribs 
which did not impair the effective head 
room of the compartment. 

In the design submitted by Igor Sikorsky, 
the hemispherical nose of the bcaulifully 
streamlined hull is necessary for stratos- 
phere use, with a supercharged cabin. The 
payload of the proposed Sikorsky flying boat 
will be 25,000 pounds and cruising speeds 
may reach 300 miles an hour A. K. 

Speaking of Airplane 
Sizes! 

T he mammolb and the midget, two ex- 
tremes of airplane construction built in 
plants only a short distance apart, were both 
recently tested for the first lime. The giant 
is the new Douglas luxury transport, largest 



Height of ibis tiny engine is 31/2 
inches; it develops ^ horsepower 

and most powerful airplane yet built. Its 
65,000 pounds of streamlined metal, powered 
with four super-charged motors, will carry 
42 passengers more than 2000 miles without 
refueling. 

In relation to weight, the Phantom model 
plane, the midget mentioned, develops a 
flight range never remotely approached by 
the big Douglas or any other commercial 
airplane. The engine develops on© seventh 
of one horsepower and will carry the 20- 
ounce plane five miles on its normal gasoline 
supply. If the Douglas transport could fly 
as far in proportion to its weight as can the 
Phantom, it could circle the globe ten times 
before landing to refuel. 

The Phantom engine could be passed 
through an exhaust valve of the larger craft’s 
power plant; its total height is less than 3M! 
inches. 

Induction Motor for 
Educational Institu- 
tions 

A PRACTICAL laboratory unit for dem- 
onstrating fundamental operation of 
alternating-current motors has been devel- 
oped by the Westinghotise Electric & Manti- 
facturing Company. 



Front and rear views of the labor- 
atory unit for demonstrating alter- 
naling-eurrent motor fundamentals 


This unit has the unique arrangement of 
a standard squirrel cage motor with a spe- 
cial circular terminal board. Inlaid under 
the top surface of the board is a representa- 
tion of the 48 slots in the primary of the mo- 
tor, together with numbered lines to show the 
actual location of the coils in the slots. The 
ends of these 48 stator coils are connected 
on the rear of the board to the studs shown 
as the ends of the coils when looking at the 
front of the board. This makes it possible 
to interconnect the coils in any desired man- 
ner by the use of leads or jumpers on the 
face of the board. The use of the numbers 
1 and 101, 2 and 102, and so on, for the 
respective terminals at the end of each coil 
makes it easy to follow through when mak- 
ing connections. Three sets of colored leads 
are supplied so that groupings and phases 
ran be identified by using different colors. 
This entire arrangement ihakes it possible 
to connect the motor for either two, four, 
six, eight, or ten poles and for either two- 
phase or three-phase power supply. Single- 
phase operation can be secured by connect- 
ing for two phase and using a capacitor 
(static condenser) in one phase. 


Glass Cloth in 
Electroplatin g 

A bac of glass doth has been developed 
to put around the anode in an electro- 
plating bath to catch any insoluble particles 
that might otherwise form holes in the elec- 
troplate. Recent improvements in glass cloth 
permit the construction of a hag from seam- 
less tubing woven of glass which easily re- 
sists the chemical action of the electroplating 
bath. The lower end of the tube is sealed 
hy a special process so that nothing but glass 
is in contact with the solution. The pores of 
the glass cloth give sufiioient electrical con- 
ductivity so that the electroplating process 
is not changed. — D. H. K. 

Government Seizes 
Poisonous Eyelash Dye 

T he first seizure under the new Federal 
Food, Drug, and Cosmetic Act of June 
25, 1938 has b^n made. The United States 
Department of Agrit^ulturd announced re- 


cently that on the recommendiiricm of the 
Food and Drug Administration, the Federal 
District Attorney at Milwaukee, Wisconsin, 
caused seizure of a consignment ol **Lash 
Lure, The New and Improved Eyebrow and 
Lash Dye.** The Government alleges that this 
product is adulterated in that it contains 
a poisonous or deleterious substance — a coal- 
tar preparation, paraphenylene diamine — 
which may make it injurious to users. 

The product against which the Govern- 



ment has proceeded has an unenviable his- 
tory, say Department officials. Numerous in- 
stances of severe eye injury to women who 
have used the product are on record, includ- 
ing a number of cases of total blindness. 
Until the passage of the new Food, Drug, 
and Cosmetic Act, the Government has been 
powerless to prevent continued traffic in this 
article. 

linder the new Food, Drug, and Cosmetic 
Act the interstate shipment of dangerous 
cosmetics is immediately prohibited. The 
act, in most of its provisions, does not Iw* 
come effective until June 25, 1939. 


New Process for Tin 
Plating 

A new procus* for applying tin to fab- 
ricated articles of other metals consists 
in suspending the articles for a few minutes 
at 500 to 600 degrees. Centigrade, in an at- 
mosphere consisting of a mixture of hydro- 
gen and stannous chloride vapor. The pro- 
cess, called **Stannising,** depends upon the 
reduction of stannous chloride to metallic 
tin by hydrogen on the surface of the metal 
to be coated. The thickness and other char- 
acteristics of the coating can be controlled 
regulating the temperature and time of 
exposure. — D. H, K. 


Adhesive Fastens Cuts 
When Stereotyping 

A FEW months ago, after ejiieniiive p 
search, Van Gee! Brothers, ot Diioa|(o, 
announced Plate-Tak as a new and econom- 
ical means of attacKidll cuts to metal or 
wood bases in the process of making Stereo- 
types. Plate-Tak, made with a special long 
fiber base, is an ultra-thin dool^ adhesive 
tape having a very eihoieiit adhesive coat- 
ing on each of its aodfaeesa The suooeasive 
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layers ol Plftte*T«k are kept from adhering 
to each other in the roll by meann ol a pro* 
teotive Holland cloth backing such as the 
manufacturer of this product has used on 
its rubber insulating tapes for years. 

Much of the printing in the newspaper 
field is done from stereotypes which are the 
result of molding type metal in papier>mSch6 
forms or matrices which are first given re- 
verse impressions from original type faces 
and cuts or electrotypes. It has long been 
I he practice to use small brads or tacks to 
hold the cuts in place during the impression 
process. Plate-Tak, however, is replacing 
this method which took considerable time 
and exposed the cuts to damage in the 
mounting operation. 

When mounted with Platc-Tak, cuts ur 
electrotypes are so securely anchored in 
place that tlie pressure roller will have abs<>. 
hilely no effect upon them, and because of 
the extreme thinness of the product, Plate^ 
Tak will cause no humping-up effect when 
the impression is made. 

When it is desired to release a cut from 
its base, it is only necc'ssary to pry the cut 
upward and roll off the Plate-Tak wliieh 
always removes cleanly and with ease. Cuts, 
however, will not slip laterally or longi- 
tudinally while on their base. 


Jungle Mosquitoes 
Transmit Y ellow Fever 

J UNGLE-BRED mosquitoes can harbor 
and transmit yellow fever, a Rockefeller 
Foundation research team at Rio de Janeiro 
reports in a convmunication to the journal. 
Science, Until recent years yellow fever was 
regarded as a house disease, but when in 
1932 it broke out under rural and jungle 
conditions the existence of a jungle type of 
the disease became evident. 

During the epidemic of this year, jungle 
mosquitoes were caught and allowed to bite 
monkeys in order to determine whelliei they 



carried and transmitied the disease. The re- 
search workers were Drs. R. A. Shannon, 
Loring Whitman, and Mario Franca of the 
Co-operative Yellow Fever Service of Brazil 
and the International Health Board. — 5ct- 
enre Service, 


FLEECE 

JL CENTURY ago the average an- 
nual fleece weight of sheep 
was only about two pounds and 
wool prodnction was concentrated 
in the North Atlantic States. Today 
the annual fleece averages about 
eight pounds and wool growing is 
most important in Texas, the far 
West, and Ohio. 


Better Use of 
Anti-Freeze 

I OSS of anti freeze from modern auto- 
i mobile engines equipped with therrno- 
slath occurs principally through leakage and 
overflow, according to a recent invesligation 
made by llie Ammonia Department of the 
Du Pont company. It was found in this in- 
vestigation that the amount of methanol 
anti-freeze which boiled out of the radiators 
was only a very small fraction of the total 
loss and that the total loss of so volatile a 
material as methanol was very little differ- 
ent from the loss of anti-freeze materials 
which did not boil away. Comparison be- 
tween methanol, which boils at 149 degrees, 
Fahrenheit, and ethylene glycol, the boiling 
point of which is 387 degrees, Fahrenheit, 
shows the losses to be very nearly the same. 
This similarity of behavior is accounted for 



by the fact that when methanol boils out of 
the solution some of the water boils away 
at the same time and also that the overflow 
and leakage from the system take out both 
methanol and water. The recommendation 
is that in replacing anti-freeze in cars 
equipped with thermostatic radiators the 
anti-freeze be added in solution instead of 
straight. Thus a radiator protected by me- 
thanol to 0 degrees, Fahrenheit, should con- 
tain originally about 27 percent methanol, 
and 27 percent methanol solution should be 
used to make up losses. — D, H. K, 


Wooden Stamp Pad 

A NF-W stamp pad is made of a block of 
wood with the grain surface exposed. 
Developed by the Phillips Process Company, 
Inc., this pad is always flat, firm, and free 
from lint; samples that have been tested 
indicate that it does not become sticky. A 
special ink is used that is not affected by 
moisture or humidity and always gives a 
( lean, sharp, uniform impression. 


Prevention of Stream 
Pollution 

I N the iron and sit'd industry an outstand- 
ing problem is to prevent stream pollu- 
tion by waste liquors from such operations 
as pickling, in which metal is commonly 
acid-treated. This industry, after many years 
of heavy expense in endeavoring to solve this 
problem, has recently founded, through the 
American Iron and Steel Institute, a fellow- 
ship at Mellon Institute of Industrial Re- 
search, in Pittsburgh, with the aim of acquir- 
ing novel ideas and attempting a definite 
solution just as soon as possible. 

According to word from Mellon Institute, 
this investigation will he carried on thor- 
oughly until conrluded to the satisfaction of 




Utia eombinati^ti of a revolver and a miniature camera, 
devised by A. Kumick, should get its man either with a bullet 
or on sensitive film. H^en, as above^ left, the gun is fired at 
an ^iilmder« there is always recorded on the film a photograph 
el Ibo |aw«breaker. In the top center illustration the Inset 
sbo^ the aetnai siae ol a Contact print from the negative, the 
lorlpv pft^re bieing an enlargement that gives sufficient detail 


to be of value to the police in tracing the criminal. Details 
ol the camera mechanism are shown in the other three il- 
lustrations. The film, sufficient for six exposures, is carried 
on a hexagonal sbool which is rotated every time the 
trigger is pulled, in order to bring a new frame into 
position. The trigger also operates the shutter mechanism. 
A single screw bolds the six^ounce camera to the revolver 
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InduMrial rarj; operiitr within tin* roof IriiHHOh of thin new htiilding 


truss and stretched between trusses to carry 
materials through the upper portion of the 
portals, while tram cars operate below but 
still inside the portal. In addition, mono- 
rails can be installed directly on the bottom 
chord of the roof trusses, to operate below 
the truss, the lower flange of which can he 
adapted to serve as a rail. 


LEMONS 

TEMON imports have dwindled 
^ during the past 20 or 30 years 
to insignifieant proportions, while 
California^ production has steadily 
increased. During the five-year pe- 
riod, 1927-31, that slate’s average 
production was 6,800.000 boxes, 
while in the following five-year pe- 
riod production had stepped up to 
8,100,000 boxes. 


health and industrial authorities. It will ho 
the objective to treat or process the waste 
liquor of pickling plants so as to render it 
entirely safe for discharging into streams, 
recovering from it chemicals from which 
useful products can be made economically. 

'fhousands of tons of iron and sulfuric 
acid are now wasted annually in various 
districts of this country by the lack of a 
suitable method of Ircalmenl, especially a 
procedure that ran be employed on the large 
scale necessary in big mills; through the 
fellowship at Mellon Institute a concerted 
effort will he made to lake out the chemicals 
in solution in the liquot and to discover 
uses for them. 


Cars Ribe Through 
Trusses 

F armers throughout the rich agrietd- 
tural areas which spread out like a fan 
at the foot of Lake Michigan will soon he 
driving up to the world’s most completely 
mechanized fertilizer plant in Chicago 
Heights, Illinois, for scientifically blended 
chemicals to meet their soil conditioning 
needs. 

Inside the International Agricultural 
Corporation’s new plant, located a block 
from the Lincoln Highway, a crew of 30 
men are establishing new highs in efficient 
operation for this industry. The plant rep- 
resents the first commercial application of 
the portal truss designed by engineers of 
The Austin Company to simplify the in- 
stallation of conveyors, ducts, walkways, or 
other facilities in otherwise useless roof 
areas. By eliminating all diagonals from the 
trusses in this all-welded structure, they have 
opened up 12 seven-foot passageways just 
below the building’s roof, so that industrial 
cars could ride right through on tramways 
which are supported on and extend between 
the trusses. 

From a structural standpoint the plant 
suggests many interesting future uses for 
the portal truss. According to Austin Com- 
pany’s engineers, these welded trusses open 
up three entirely new conveyor levels, which 
will he of particular value in the bulk 
handling of materials for chemical, paint, 
rubber, and food industries, not to mention 
many metal working fields. Tram rails can 
be suspended from the upper chord of the 



Kaiifnmnn-Fahry photogr«ph> 


Realistic outdoor effects are obtain- 
ed in a skyscraper room through the 
use of photomurals set within frames 
and properly lighted, as shown 
above and below. In this case, the 
murals are part of a memorial room 


Photomurals Recap- 
ture Outdoors 
FOR Memorial Room 

I ^OURTEKN htones al)ovc the streets, in 
the midst of Chicago’s crowded west 
side, a quiet room has been set apart as 
an unusual memorial to an unusual man. 

There are no plaques, no busts, no com- 
monplace mementoes. On a stijrdy work- 
bench is a small lathe. On the wall is its 
motor. Over tIuTe, on another bench, are 
interesting looking tools, neatly arranged. 
Evidently, the man who used these things 
was something of a philosopher and an 
artist, too, for clippings and maxims are 
tacked to the walls and window frames; 
from the windows one looks, not down upon 
a smoke-scarred city, hut into what appears 
to be an actual shaded yard, a massive tree 
and at the right, a cluster of shimmering 
bamboos! All this 150 feet up in the air! 

This skyscraper sanctuary, on one of the 
top floors of the University of Illinois Med- 
ical and Dental Building, is, in effect, a 
restoration of the California laboratory of 
the late Edward Hartley Angle, the father 
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Here’s the handiest little sighting 
level you’ll ever buy for only $1.00. 
Made in U. S. A. by leading instru- 
ment maker to sell for $5.50. We 
have a limited supply available at 
the low price of $1.00 each, all 
brand new and in A1 condition. 
Used and recommended by many 
gov’t agencies, leading engineers 
and contractors for grading, sur- 
veying, landscaping and road build- 
ing. Many other uses. MAIL TOUR 
DOLLAR TODAY for this handy 
level; your money will 
be refunded if level is 
not as represented. ■rsV.'^s. A. 
ACT NOW. 



^BinontJari repaired, bought, eotd.) 

F. C. MEICHSNER CO.. Dapt* SA 

$3 Federal Sf., ietfen. Mats* 


linheii you write to advertisers 

The Editor will Appreciate It If you 
will mention that you aaw It In 
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For all typos 
of research 
work, at home, 
in the labora- 
tory*ai»d afield* 

Will ^ve the 
enslneer piedicsl 
man, chemist, bio- 
logist, botanist, etc. 
Scientific instrtt- 
ments f^ith^excellent 
optioid system. 


LOMARA 

POCKET SICROSCOPES 

HAHOr • PRECISE 

Various models 
magnify 
Ux to 1410X 
$7dS0 
and up 



meat 


For d0ixiM inferm^n dMdrtu 
; t * 0€pt,Sji^-10 * , 
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of one of humanity’s most beneficial ser- 
vices~-orthodontia-^e science of straight- 
ening teeth. 

The window frames and sash are set in 
a false wall. The scenes observed through 
the panes are not real, but strikingly natural 
illusions produced by means of large photo- 
murals. The views are taken from actual 
photographs snapped from the windows of 
Dr. Angle’s original laboratory in Pasa- 
dena. They have been enlarged to proper 
scale, colored, and lighted to give an unusu- 
ally realistic effect. 


ARTHRITIS 

nPHE scope of the economic prob- 
lem of arthritis, one authority 
states, is seen by the fact that in the 
United States alone it causes a loss 
of over 7,000,000 work-weeks at an 
approximate cost of $200,000,000 a 
year. 


Leakless Fountain Pen 

F or many years attempts have been made 
to perfect the fountain pen so that there 
will be no^leakage at any time. The first 
friction cap was a notorious offender, often 
soiling fingers or opening in the pocket so 
that clothes were badly stained. Some of its 
shortcomings were corrected by the develop- 
ment of the screw cap, in which a shoulder 
fits tightly agaiiyt the flat rim at the base of 
the pen point. Cnanges also have beenr made 
in the feed in the endeavor to preverft pump- 
ing of the liquid and flooding of the point. 

Mr. Julius L. Schnell, an inventor long 
associated with the development of some of 
the most* famous pens on the market today, 
tackled this problem and has solved it by 
an ingenious yet simple invention. Mr. 
Schnell reasoned that when the pen is car- 
ried in the pocket, the heat of the body 
expands and compresses the air in both the 
cap and in the barrel above the level of the 
ink. When the pen is removed from the pock- 
et and the cap is unscrewed, the compressed 
air in the barrel expands through the feed, 
carrying with it a certain amount of ink. 
Thus the pen is often flooded around the 
feed and point. 

The invention which Mr* Schnell has made 
to correct this fault and on which he has 
received a patent consists in the insertion 
of a tiny perforate^ bushing in the side o! 
the cap to give free outlet for the air im- 
prisoned within. By means of this^ air outlet, 
air escapes as fast as it expands so that there 
is no built-up pressure within the barrel of 
the pen. Tests ^ow that this invention keeps 
both the point and its feed dry at all times, 
and it remains only for the point to be so 
designed that proper fading is always as- 
sured. 

Dry Cleaning Solvents 
Clean Coal * 

B y suing the differefice in specific gravr 
ity batween coal*aiid idate, more ac- 
ebrate SjBparation and cleaner coal are being 
ploducad by a. new meth^ emfdaying heavy 
s^mthettc liquids similar to the solvents used 
M cleaniag! The liqdids used are mix- 
tMes»^ tbt 80 <«alled balogtitiaied bydro^ 
oarboiis,*wiilpb axe several tunes as heavy 


FACTORY 

GUARANTEED 


NEW REMINGTON NOISELESS 
PORTABLE 


ASlinU AS 



MONIY iaCK fUAtANTII. 
10-0AY nil IKIAL OfKi 


AT LASTI The famous Remington 

Noiseless Portable that speaks, in 
a whisper is available for as little as 
10c a day. Here is your opportunity to 
get a real Remington Noi^lesa Porta- 
ble factory guaranteed. Equipped with 
all attachments that make for complete 
writing equipment. Standard keyboard. 
Automatic ribbon reverse. Variable line 
spacer and all the conveniences of the 
finest portable ever built. PLUS the 
NOISELESS feature. Act now while 
this special opportunity holds good. 
Send coupon TODAY for details. 

YOU DONY RISK A FINNY 
We send the Remington Noiseless Port- 
able direct to you with 10 days* FREE 
trial. If you are not satisfied, send it 
back. WE PAY ALL SHIPPING 
CHARGES. 


GREATEST TYPEWRITER 
BARGAIN IN 10 YEARS 

Imagine • machine that Xqulpi>ed with aU at- 
epeaki in a whliper... tachmenti that make 
that can hardly be for complete writing 
heard ten feet away, equipment, the Bemlng- 
You can write In a 11- ton N'olaeleaa Portable 
brary, a lick room, a prodaicei manifolding 
Pullman berth without and atenoll euttlng of 
the allghtoit fear of exceptional character, 
dlaturblng othera. And Furnlahed In black with 
In addition to quiet Ita ihlnlng chromium at- 
I u p e r b performance taehmenta. Find out 
literally makes the about thli apcolat offer 
word! teem to flow without obligation . 
from the machine. Mail coupon today I 


FREE-TYPING COURSE 

With your New Reifllngton Nolaeleaa Portable we will 
lend you — absolutely FUSE — a aA-pgge typing Instruc- 
tion book featuring the Touch System, used* by all 
expert typists. It is simply written and completely illus- 
trated. Instructions are as simple as A. B, C. Follow 
these instructions during the 10-Day Trial Period 
we giro you with mr typewriter and you will wonder 
why you ever took the trouble to write letters by 
hand. You will be aurprlae^j how eesy It la to learn 
to type on the faat Befatlngton Nolaeleaa Portable. 

SPECIAL- CARRYING CASE 

Alao under this new Purchase Plan we will aend you 
along with your Bemlngton Noleeleas iPortable a spe- 
cial carrying case aturdlly built of A-Ply wood, 'rhli 
handsome case Is mered with heary Du Pont fabric. 

The top Is remeted by one motion. leoTing the ma- 
chine firmly attarhed to the base. This makes It 
easy to use your Bemlngton anywhero-^on kneei. In 
chairs, on traini. Don’t delay... sand In the ooupon 
for complete detaUat 

IIH£ ^U^ON_WJIIU. l^W^PRICn MSID 

Remington Rand Ine.. I>ept. 140-10 • 

46S Washington Bt., Buffalo. N. T. 

•Tell m^ without obligation, how to get a Free Trial of 
a new Bemlngton Ntrtselesa Portable. Inrludlng Carrying 
Case and Free TYping Booklet /or as little as 10c a day. 
Bend Catalofuo.. ” • 


Addreae / 

enty ,...,.BIate, 
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^Th€ Ad§pt only con- 
verses at his best with 
the Adept, Around 
him is a sacred circle, 
and within it only the 
Elect are allowed to 

enter and all 

who are excluded ex- 
clude themselves.** 
--**Fra:* Elbert Hub- 
bard (a Rosicrucian), 


I PO UNSEEN POWERS 
DIRECT OUR LIVES t 

Every important discovery on mind power and 
sound thinking, as applied to self advancement, was 
known centuries ago, before the masses could read 
and write. What was this strange power the ancients 
possessed 15,000 to 25,000 years B. C? What was 
S the source of this knowledge that built the P^mids 
and the mighty temples of the Pharaohs? For un- 
known years before this period, those who had lived 
contributed little or nothing to advancement or to 
the world, yet in but one hundred years there were 
created not only lasting monuments but vital teach- 
ings and philosophies that live and are used today! 
You can learn why the great masters through tne 
ages were Rosicrucians. The Rosicrucian secret 
teachings arc offered to those who seek to use them 
mlely for the perfection of their inner faculties and 
in the mastery of the daily obstacles in life. Have 
you the open mind to know of these greet teachings? 
Have you the courage to step out of your present 
existence and learn of the mysterious forces that 
await your command? In your own span of life, 
times and conditions have changed. Are you attuned 
to these changes? If you are, then you have found 
yourself happy with the feeling of accomplishment 
and the fulnllment of your dreams. If you are like 
a pendulum, swung back and forth as conditions 
changed about you, then it is you who fails to grasp 

f the significance of a full life. If you are sincere, the 
purpose of the Rmicrucians will be a new doorway 
of light for youy-if you are but curious, don’t heed 
this aid which is directed to those of a purposeful 
life. The teachings of the Rosicrucians will unfold 
a new vision founded on the basic laws of life and 
will aid you to push away obstacles with a new en- 
Ili'H when you apply the greatest of all powers in 

lltll 

FOR you A «IFT copy 
OF THi SEAilP BOOK 

T^e International Organization of Rosicrucians 
offer you an insight into their teachings with this 
book, “The Secret Heritage.” It will introduce, you 
to teachings and wisdom that produced such charac- 
ters as Amenhotep IV, Leonardo da Vinci, Isaac 
Newton, and that today has many thousands of mem- 
bers learning the mastery of life! You can use this 
knowledge in a rational and practical way without 
interference with your religious beliefs or personal 
afhiirs — you can use its profound principles to meet 
and solve the problems of your life in th^ complex 
times. You are invited to learn more by writing 
your request for ”Thc Secret Heritage” toj 

SCRIBF. G. R. H. 

ROf ICRUCIANS 

( AMORC) 

San Jose, Caupornia 

The Rosicrucians are NOT a religious organization. 


You Audit the Accounts 
of your Treasurer, 
Why not your Insurance? 

After all it is the 
Basic Auurance of your 
Investment 

L. S. Treadwell & Co., inc. 

tNOSnCNOCNT O UNAPFILIATCO AOVISSnS 
1 le JOHN STRECT NEW YORK 


Authors, Writers, Speakers, 

Technical and Scientific Subjects 

Your manuscripts, college theses, 
speeches edited and criticized for 
style and diction; suggestions for 
rewriting given; posvsible markets 
fluoted — .$1 .00 per thousand words. 
Highest references. 

TECH EDITORIAL SERVICE 

26 West goth Sttoot, Sow York Gty 


as water. Mixtures are made which have a 
specific gravity just between that of coal 
and of the refuse to be separated. Cracked 
coal as it comes from the mine is wetted 
with water and passed through a bath of 
the heavy liquid. As a result the coal sep- 
arated by floating has less ash and a higher 
healing value. After the treatment the 
liquids used are easily recovered. A typical 
mixture could be made of pentachlorethane 
and tetrabromoethane. — D, H. K, 



Passengers on the Pennsylvania 
Railroad^s Broadway Limited have 
at their command a secretary with 
a fully equipped private office. 
Although the secretary will work 
anywhere in the train that a pas- 
senger may request, most patrons 
prefer the quiet of the oflfice where 
letters and messages may be taken 
directly on a noiseless typewriter 

Artificial Emeralds 

I N case you plan to give your wife or fian* 
cee an emerald necklace, you need not 
worry about being swindled with a man- 
made imitation. 

It is true that chemists can make real 
emeralds which resemble, in many respects, 
those dug from the ground. But it costs far 
more to make them than to dig them and 
there are differences which can be detected 
by almost any jeweler or mineralogist. 

A Dash of Bitters 

E xcept for milk, most popular bever- 
ages are conspicuously bitter; some 
people drink only chocolate-flavored milk, 
which is bitter. Coffee and coffee substitutes 
are bitter and “burnt’’; tea, mat«S, and cas- 
sina are bitter and astringent ; cocoa is bitter 
and aromatic; tomato juice, citrus juices, 
and many manufactured soft drinks are con- 
spicuously bitter and sour. Beer is outstand- 
ingly bitter. 

There is an old belief, perhaps in part 
true, that bitter things stimulate appetite. 
Based on this theory were the “stomach bit- 
ters” of a generation ago, and possibly some 
of the current vogue of hors d'oeuvres and 
smbrgdsbord. Bitters are being incorporated 
into the flavor of some brands of sausages. 
A breakfast starting with bluer grapefruit, 
followed by bitter coffee, and perhaps with 
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I 9 iatiiiaetoiy to many, although 
fVOO^M IS oReti used to tone down the 
hhtarnfsa. 

Fevhapa the broadest interpretation of the 
use, of bitterness is that, as one of the four 
fundamental tastes, it has to be included in 
all bishly-flavored dishes or drinks. Its pres- 
ence in large amounts allows increase of the 
other taste factors so that a strong-tasting 
article is possible without the taste unbal- 
ance that would be so obvious in its ab- 
sence. There is a sound physiological basis 
for table condiments including sugar for 
sweetness, salt for saltiness, vinegar or lemon 
juice for the sour tang, and meat sauces, 
pepper, and mustard competing for use in 
imparting bitterness . — The Industrial Bulle- 
tin of Arthur D. Little, Inc, 


A Versatile 
Rule and Gauge 

T he simple device shown in our illustra- 
tion can be used for many purposes by 
mechanics, toolmakers, draftsmen, experi- 
menters, and all tool users. Its principal arm 
is graduated on one side with a 1 /64-inch 



rule and with a 1 /32-inch rule, while the 
curved end piece is graduated in degrees so 
that with the auxiliary arm swung out the 
tool becomes a protractor. The angular end 
serves as a drill point gauge. 

On the reverse side are a number of de- 
signs showing the manner of using this toid ; 
also given are three tables of tap drill sizes — 
machine, U.S.S., and S.A.E. 

This tool is made of stainless steel for long 
use and comes in a leather case. 



A Partnership of 
SCIENCE and ART 


If there is such a thing as a hotel being the expression 
and the essence of the finer aspects of the life of a city, 
surely it is no immodesty to claim that distinctfon for 
The Waldorf-Astoria. 

Here, not only the art of living luxuriously, but .the 


School Books Not 
Likely to Carry 
Disease Germs 


E very so often in some community* 
I comes up the question of disease germs 
being spread by schSol books. This is only 
natural since books handled by patients 
having tuberculosis, scarlet fever, diphtheria, 
meningitis, infantile paralysis, and kindred 
diseases are more tb^ likely to get some 
of the germs on them either from the pa- 
tient^s breath in sneezing or* coughing or 
from his hands. , 

A pretty clean bill for ordinary school 
books, however, and. some recommendations 
od boiAs In general, are now presented by 
^Aithtif H, Bryan of the scienee department 
nt' Bidt^Ofc City Collie. He cdllected 
Piini iiM v^ iM and mm newer achool 




Bcience of living wisely and efficiently, and thcirdfore 
economically, come to fruition in such a totality of ad- 
vantages as only art and science together could achieve. 
Science is the source of its creature comforts, but 
what most endears it to tlie world is its knowledge 
and its practice of The Art of Home! 

THE ^ . 

WALDORF-ASTORIA 

PARK AVENUE •_4 9TH TO SOT II • NEW YORK 

cVvuo 
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The Editors Recommend 

Best Sellers in Science 

1. SOILLESS GROWTH OF PLANTS— By Carleton Ellis and MUton W. Sumney. 

CompleU Information, popularly presented, r«garfilnc the problems and dlfllcultles of tank 
farming. Formulas for chemicals and Instructions for preparing tanks and other containers 
are giveti. Recommended to both experimenters and commercial growers. — $2.90 postpaid 

2. KNOWING YOUR TREES— By G. H. Collingwood. 

Fifty common trees of the United States, each tree discussed in a two-page spread, witii 
pictures of a typical tree, of foliage or fruit, and of the trunk, and a drawing of the United 
Btates showing natural range of the tree.— $1.15 postpaid. 

3. THE ENGINEER’S SKETCH BOOK OF MECHANICAL MOVEMENTS-By 

Thomas Walter Barber, 

Working drawings of practically every conceivable movement, device, appliance, and con- 
trivance employed In the design and construction of machinery for every purpose. Nearly 
3000 Illustrations. — 14>45 postpaid. 

4. THE MATTHEWS-NORTHRUP NEW INTERNATIONAL ATLAS AND ILLUS- 

TRATED GAZETEER. 

Complete detailed maps of all sections of the world plus a gazoteer with compact descriptions 
of countries, cities, and physical features. Highly recommended as an office or home 
reference. — ^$3.16 postpaid. 

5. A MARRIAGE MANUAL — By Hannah M. Stone^ MJD., and Abraham Stone, M,D, 

A practical guide to sex and marriage, covering fitness fur marriage, mechanism of re- 
production, prevention of conception, and similar vital subjects. Answers tiuestions most 
often asked these authors by their consultants.- $2.65 postpaid. 

6. THE ART AND SCIENCE OF MARRIAGE— By Esther B, Tietz, M.D„ Ph,D. 

and Charles K, Weichert, Ph,D, 

A well 'balanced, authoritative study of the body and Its functions, including the repro- 
ductive system, and a practical discussion of courtsliip and marriage. Recommended espot ially 
for engaged couples. — $2.63 postpaid. 

7. MANAGING YOURSELF— By Milton Wright, 

Read It, do what it tells you, and you will have succeeded In elevatlpg yourself by your own 
bootstraps into a better personality — more able, more likable, tmuefore more successful, 
nils has enjoyed a wide sale — $2.65 postjiald. 
a. SCIENTIFIC METHOD— By F, W, Westaway. 

An omnibus of the scientific method for those who wish to learn to think straight rieatlv 
written for the serious person who, after reading it. will feel that his thinking processes 
have been melted down and recast. — $3.96 postpaid. 

9. PROCEDURE HANDBOOK OF ARC WELDING DESIGN AND PRACTICE. 

Any structural engineer or designer, manufacturer, or arc welder will find this thli k volume 
of 1012 pages complete in every essential. Illustrated with hundreds of pictures, drawings, 
and designs. Limp leatlierette. — $1.50 postpaid. 

10. THE RADIO AMATEUR’S HANDBOOK (1938 Edition). 

The story of amateur radio from its beginnings, plus elementary principles, fundamental 
circuits, and facts concerning the whole subject. 446 pages of accurate facts. — $1.00 postpaid. 

11. SCIENCE EXPERIENCES WITH HOME EQUIPMENT-By C, J, Lynde, 

A book of 200 simple home tricks based on ph.v8ical laws, each experiment being Illustrated 
and its principle explained.~-$1.35 postpaid. 

12. THE HANDY MAN’S HANDBOOK— Bv C. T. Schaefer. 

Fourth edition of a very popular book — a prai'tlcal manual on the use of tools and how to do 
all sorts of odd jobs around the home. — $1.15 postpaid. 

13. AIR CONDITIONING IN THE HOME-By Elmer Torok, M,E. 

Fundamental principles of air conditioning. Various kinds of equipment and what each will 
do, and how the equipment Is Installed and operated.>-$3.20 postpaid. 

14. RADIO CITY STAR AND CONSTELLATION FINDER— By lames S. Andrews. 

Not a book but a cardboard, printed, rotating device which automatically shows the stars as 
seen at any hour In the year. A help in learning the constellations. (Formerly 8-lc) — 60 oents 
postpaid. 

15. WILD FLOWERS— By Homer D. House. 

This superb book has 864 color plates and 340 pages of text Hundreds of wild flowers lr» all 
parts of the United States can be Identified through the pictures and the deHcrlptlc»ns wbirh 
were written by this noted authority. (Formerly $7.50.) Now $4.45 postpaid. 

16. THE NEW MAGICIAN’S MANUAL-By Walter B. Gibson. 

C'ontalns over 100 complete and easily followed instructions for tricks of parlor magic A 
bound-in envelope contains all the actual apparatus needed for these tricks.^ $3.25 postpaid. 

17. SHIPS OF THE WORLD’S BATTLEFLEETS-Edifed 6y Pay^Lieut. Comdr. 

E, C. TalbouBooth, BJV.B. 

Kssential facts regarding the princliml ships in the navies of the important powers, with de- 
tails of construction, silhouette drawings, and a large number of photographs. — $1.66 postpaid. 

18. THE MYSTERIOUS UNIVERSE-By Sir James Jeans. 

rovers a remarkably broad territory, touching on everytiilng new in modern i)hysb's. as- 
trophysics, and cosmology. Many men of science now are leaning toward a non-maierlnllstlc 
Interpretation of the universe and Jeans is one of these. — (Formerly $2.40.) Now $1.16 postpaid 

19. THE ROMANCE OF ASTRONOMY— By Florence A. Grondal. 

The author writes for the average reader who would like to kn<»w more about the stars and 
the planets. Her book brings to life the facts of astronomy through picture and 8tf»rv Illus- 
trated with striking photographs and diagrams. — (Formerly $5.00.) $1.86 postpaid. 

20. SNAKES OF THE WORLD— By Raymoml L. Ditmars. 

Probably the most readable, attractive and extensive discussion of the subject yet offeied to 
the general reader. It discusses the more than 2000 different kinds of snakes. A superb 
collection of illustrations.— (Formerly $6.00.) $2.10 postpaid. 

21. SAILING CRAFT — By Edwin J. Schoettle and Others. 

An authoritative account of sailing cruft by experts. Chapters on boat designing, catlamts, 
racing scows. 15- and 20-foot sneaks, Wee Scots, models and the sailing of models, etr A 
l)Ook for everyone who likes boats, sails boats, or owns a lM»at. -Illustrated.— (Formerly 
$12 00.)— $2.76 po.stpald. 


(Write us for information on books on any subject which interests you.) 


For Sale by: 

Scientific American, 24 West 40th Street, New York City 
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l)ooks, most of which had been recently uged 
by students, cut up the pgges, soaked tbopi 
and shook them in sterile water for i^om 
15 minutes to one hour, and then transferred 
some of the water to germ-growth media to 
get some idea of how many germs actually 
had been on the pages of the books. 

Ordinary school books, surprisingly 
enough, showed very few germs and those 
mostly of a harmless variety. Books that 
are not too old or dilapidated, he concluded, 
are not serious carriers of infectious diseases. 
.School books that are kept for some time 
before being redistributed do "not seem to 
have many living disease germs on their 
pages. Old books with visible dirt and grime 
smeared over their pages are capable of har- 
boring many more disease germs than clean 
or new school books. 

Mr. Bryan recommends that old school 
hooks which are frequently exchanged 
should be opened up and sunned for sev- 
eral hours. Books used by sick children 
should not be handed out to other students 
immediately (most germs die or lose their 
virulence if kept away from body tissues for 
a while). Books which are dilapidated, out 
of dale, and filthy with grime should be 
destroyed. Books coming back from quaran- 
tined homes should be destroyed or held for 
several months before redistribution. — Sci- 
ence Service. 


DIESEL OIL TAX 

nPHlRTY-SIX states now lax Diesel 
fuel when it is used in the pro- 
pulsion of motor vehicles on the 
highways. 


Carriers of 
Radioactivity 

T he high cost of radium and the intensity 
of its radiation have encouraged research 
workers to seek material on which radium 
or radium emanations can be spread in such 
a way as to dilute them without interfering 
with their valuable qualities. Investigators 
in Prague, Czechoslovakia, have recently 
found that silica gel combined with heavy 
metals and alkaline earth hydroxides yield 
compounds having high absorbing ability 
for radioactive salts and yielding stable em- 
anations. Good results have been obtained 
with the hydroxides of magnesium, manga- 
nese, cobalt, aluminum, and nickel combined 
with iron and mixed with silica gel to form 
an absorbing base for radioactive salts. The 
effect of this is to give a more accurate con- 
trol of the application of radiations of 
radium for medical use. — I), H. K. 


11. S. Fourth in Number 
OF Nobel Prize Winners 

T he United States ranks fourth ip the 
number of Nobel Prize winners, it is 
shown in a survey completed by Prof. Har- 
rison Hale of the University of Arkansas for 
the American Chemical i^ciety. Eighteen 
Americans have been honored with the 
prize since it was first inaugurated in 1901 
under the will of Alfred Nobel, discoverer 
of dynamite. 

Germany leads the list of nations with 37 
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LANGUAGES 

IVIade By 

LiNGUAPHONE 


This amazing new Method enables you, in 
your own home, to speak and read any of 
23 foreign languages in an incredibly short 
time. Endorsed by leading university pro- 
fessors and thousands of men and women 
as the quickest, simplest and most thorough 
language method. Send for catalogue am 
FREE Trial Offer. 

LINGUAPHONE INSTITUTE 

32-A Rockefeller Center, New York City 


WANTED: manuscripts 

N«w Yorli Book Publluher rtftpvrlfully BollcltB 
wurthwhllo mBnuMcrlpu for publlcHtlon on 
novalty or Co'Oporativo bonis 
FORTUNY'S. PubirtlMrs--47 Wtit 44 St.. N. Y. C. 


winners, England comes second wilh 23.5 
winners, and France is third with 20.5. The 
half winners merely mean that some years 
the prize has been split between two men. 

The Nobel Prize, granted for outstanding 
achievement in physics, chemistry, medicine, 
literature, and on behalf of international 
peace, has changed in its award pattern in 
the last decade, says Prof. Hale. 

In prizes awarded in the last 10 years 
England and the United States lead with 
10 each. Germany comes next with 9.5, and 
France has dropped behind wilh only four 
winners. During this lime the relative posi- 
tion of the United States has improved 63 
percent, a change mainly due to the improv- 
ing caliber of American scientific achieve- 
ments. A similar improvement in the next 
decade would raise the United Slates to 
second place . — Science Sertdee. 


Experimental and Model Work 

Flno Initrumrnts and Fine Machinery 
Inrent Iona Developed 
Hpeclal Tooli. Dlei. Gear ( uttlnn. Etc. 

HENRY ZUMR. Ine., 187 Lafayette 8t.. N. Y. C. 


ELP FOR INVENTORS! 

MllUona haie tieen made from Idcaa proporlv de- 
\ eloped and protected. Send ua a roush akeich or 
model of your invention and we will aubnilt tom- 
plete report backed by thirty years’ experience 
Conlldentlal aervlce: bank referemea furnlfihed 
Modern equipment We alao manufacture Imen- 
tlnni In any quantltlea at low coat Free bot*klet 
"MaklnK Iriventlona Tay’’ aont on requeat. 

CRESCENTTOOLCOMPANY.Dept.H.CinoInnatl.O. 


CONTROLUNO VOLATIL- 
ITY OF Perfume Oils 

M anufacturers of the odorous oils 

of cedar wood and cedar leaf have 
borrowed from the technique of the formu- 
laiors of lacquer solvents to increase the use- 
ful life of their oils. The oils of cedar wood 
and cedar leaf are used in polishes, coatings, 
insert indes, and disinfectants, hut on ex- 
posure to air they soon evaporate and lose 
their usefulness. Mixtures of the two liuve a 
longer life than either alone, hut by the 
atldition of certain resins and other ma- 
terials. the rate of evaporation of either of 
the oils or a mixture of them can he made 
materially slower. In this way the life of 
cedar-treated moth-proof containers can he 
materially l«*ngthened. — D, //. A'. 


Blueprint Kit is 
Portable 



Special '37 Rifle Cal. 30-06 


acaembled, reflnlihed and pnKif tented I'Hed aeloHed 
barrel, 24^. heat treated reeelxer. pioperly head apated 
Suitable for Legion Poata and Hunting Length 44". 
weight U Iba , ahlpping weight 1H lbs. Price fl8 
New catalog 2H6 pages for 30 rent* 

New elreiilar for 8e ttamp. 


Krancla B«nncnnan Sons, 501 BVay, N. Y. City 


SPEAKS to 4 TONGUES 

TIME . . DISTANCE . . SPEED 
and l/5fh SECS, 

Thla Ariito IS Jewel 
Cbrenofraph lead* in ae- 
tiva life in Induatrial 
Tlmlnf. Utoaratorlea, Av- 
iatlan. Photefraahy. and 
all Spartt. The Time-Out 
feature make! It 
particularly deilr- 
able for Football. 
Baeltotball. and 
where Intorruptlea 
perlodi are doduet- 
•d from total olape- 
ed time. . . . Ife i 
l/5th toe. Stop 
WateH with a loe- 
ondary SO min. ro- 
eordfnt dial. . . . 
Tafie rtfular, le- 
eurate Time. . . . Taeh- 
omotor dial oivoi m.p.h. 
•peed over known die- 
tnneei from 20 m.p.h. up. 
• . . Telemeter pivae die- 



ef elpht 

lultnneoue eound. 


Fine 


movement in bur- 


vrl?®' ■teef obie, Iho/Ihi iwiiTwr . • * i 

S24n 

„ ARISTO iMnnca 

deft, $f 410 iFiiqrH AYE. NEW YORK 


O FTEN the engineer or architect wishes 
to make numbers of reproductions 
from small drawings or specification sheets. 
Lacking a machine for making them, he 
must wait until they can be turned out for 
him by some professional blueprint organi- 
zation. To solve this problem the Vanden- 
wood Company has developed what they call 
the Baby Blue Personal Blueprint Kit. The 
maximum size prints made with this ma- 
chine measure 9 by 18 inches. 



For oflico blueprinting jobo 


IT IS ALMOST 

UNCANNY! 

The way Polaroid 
Illumination gives 



Polaroid Lighting does what ordinary 
artificial lighting cannot do; it pro- 
vides glare-free illumination for all 
kinds of work and insures clear, effort- 
less vision and minimum eye fatigue. 

Ordinary lighting dilutes color 
values and makes black ink look grey 
or shiny. Reading is thus diffieult; 
eyes become tired and strained. 

Polaroid Lighting creates sharp con- 
trasts making black stand out clearly 
against white and colors appear in 
their full value. All glare ia gone — 
vision is precise and easy — eye strain 
and fatigue are relieved. 



POLAROID 

DESK LAMP 

Mora than maraly a lamp-— it is actually 
a sciantific instrumant for 
battar vision. 

PRICE COMPLETE . . . 

Othtr Polaroid Itoms 

Polaroid Jr. Microscope Attaotimont $3.50 

(*onverts any microscope Into a imlarlzlng unit. 
Polaroid Sun QIatsos To eliminate Glare $3.75 
Polaroid Film Can be cut for experimental 
needs. 2"x2'^ — $1.00; 4''x4"— $4.00 ; 6''x0"— 
$T.r>0; 12''xl2"— $25.00. 

Order direct from 

POLARIZING INSTRUMENT CO..-- 

9 Watt 40th 8L CItx 

ft-A- 
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This outfit consists of the blueprinting 
unit proper, which is a glass cylinder moimt- 
ed on a cast aluminum base and oarryii^ 
two conventional light bulbs. Operation is 
on a 110-volt lighting circuit. The tracing 
and sensitized paper are wrapped around the 
outside of tlie cylinder and held in place by 
a Fabrikoid shade, one end of which is fixed 
and the other rolled on a roller of a apecial 
design. Operation is by means of fixed cables 
at lop and bottom. 

This machine is not continuous, when 
tracing and paper are in place, a con- 
veniently located switch in the extension 
cord is manually operated and exposure is 
timed in accordance with instructions. After 
exposure the blueprint is washed and fixed 
in pans which are supplied with the kit. 
Fixing solution and a rubber roller are also 
provided. 


As the 

IMAGINARY UNIT 

l = i 

leads to the 

COMPLEX NUMBER 

3 + i2 

So the 

HEMITR OPIC UNIT 

+ 1 =h 

leads to the 

COMPOUND NUMBER 

3+h2 

The properties of the complex hum- 
bars are toxitinuations of the proper- 
fiet of the compound numberse * 

SECOND AND THIRD 
DIMENSIONS . 
OF ALGEBRA 

By Robert A. Philip 
Price two dollars 

THE MONOGRAPHIC PRESS 

106 Wathihgton Sf., Felrheven, Men. 


□Stend Catalog □ Router-Shaper Set i 

□Da Luxe Mc^GlQStandard ModelDSond C O.D. 


lOIA 

OTMtII HEM Navf iwl aa4 pralltad ^ 
t«t frtf Books *Tatoiii Protootlon** aod **Sotliac aa 
lafiotloa.** Fully explain many Interesting polnu to 
tnvontors and illustrate important mechanical prln- 
slplst. With Ixwki W9 aUo lend trss “fvldaow ft Iowa* 
fsroi. Aososnahla faai, dsfamd paymtnto, tnHr 
mSw«sms. Writ* to; VIcItr J. Evoot 
^BpAftemejn, 40-L, VHtfr Rotldlat, Wadiloflea, 0. 0. 


WARNING 

A n abdominal pain (stomach 
" ache) that lasts over four hours 
is usually serious. In such cases— 
dont take laxatives or physics; 
dont eat or drink; do call your 
doctor. 


Traveling Oven 
Temperature Recorder 

A new portable recording thermometer 
for use in traveling baking ovens, fin- 
ishing ovens, enameling ovens, and so on, 
has been developed by The Bristol Company. 

The instrument passes through the oven 
on the conveyor with the “work** and gives 
a continuous record of the temperatures to 
which the heated product is subjected as 
it passes through the oven. The record is 
made on an eight-inch round chart arranged 
for 24-hour or seven-day clock rotation. 
These thermometers arc especially useful 
in large enameling ovens in plants where 
electric and gas heaters and ice refrigerators 
are manufactured. They arc also cxtewively 
used in ovens for treating the finish on 
automobile bodies. In this type of work they 
are valuable Ih maintaining the proper tem- 
perature for the color of the finish desired. 

Fire Hazard From 
Oil on Water 

F ire hazard from oih or gasoline spilled ’ 
on water over which it can spread freely 
is much less serious than has been ordinarily 
supposed. A recent thorough investigatjon of 
the flammability characteristics of gasoline 
and oils under such circumstances, as ' 
ported in Oil and Gas Journal, led to the 
following conclusions: 

1. Only gasoline and some light jnaphthas 
will ignite or bum. • | 

2. Tremendous quantities of gasoline are 
required ter cover even a^few acres of water. 

3. Gasoline weathers rapidly when exposed 
in thin films and will not ignite after a short 
exposurdT. 

i 4. Gasoliiie will not ignite other oils such 
, as kerosene either when mixed with thebi or 
• lying adjacent to them on the surface of the 
water. 

Apparently the efiect of the water in keep- 
[ ing the oil la^r cooU the action of moving 


^EitaUM 

Corn Exchac^ 
Bank 

Trust Company 

13 WILLIAM STREET 

and 

74 Branches located in 
Greater New York 

Member of the Federal. Oepollt iMurance 
Corporation 


OUR SPECIALTY 

letreduefioR of New frpdmtH 
ia the 
Eteafrieol 

and Fir# Frevention Fields | 

Wo contact l;>cal and national authorities, 
handUnir all details. Including approval 
and ordinance cKangea. 

JAMES STIIL MAHAN— Oegrt. f* A. 

201 North WotU St. Chloaio, llllsols 


Evening courses for non-tcchnical busi- 
ness men in Paints, Resins, Metals and 

INDUSTRIAL COUR^ 

Alloys, Industrial Inorganic and Organic 
Processes, one evening per week each in 
Philadelphia. Classes in New York and 
Wilmington after February 15th. 

BUm^n§0ry ot$4 sdreneid couffM hy m^L 
Francis Wm. Brown, Ph.D., Director 

INDUSTRIAL CONSULTANTS 
1404-6 Baring gt- Phtla delplua, Pa. 

liafn 
^•cordt 

FRENCH 

snsaniuansai 

ATONCS 

“Ltom by llittntorvto Certtna mm/M, tbs RATU 
BAL way— qoliildy. easily, eheaply. 

Sent* on 5 Dogs' Approval 

Most fifetnatli^ meet latltfact^ %!nauiu[' 

iFernlng or perfoctlng yoRfietf In a foreifn 
iHvaetlttltl ^ I III — 

WEE BOOK “.'SsSgJ&iss'l 


*‘Tfce CerWfrtr- 

laNMi aiyMa 


E-Fv: 


la lar ssm • • 
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Free Fall 
Catalog 

Juit on the Prcit 

Showing Hunting root- 
wear, Clothing, and 
forty tither leather and 
canvas sperlaltlei of 
our own manuracture 
for campers and hunters. 

L* L« ••an, Inc. 
290 Main Street 
Frteport, Maine 


1 1 


') The Apex Slide Rule 

k SH " la dk. The C Soule k SB" lone i 


former ede lu S. A. The IUuetretk>a 

ehowe a f uU-eiae portioii oi the aoelee. Any- 
one with week eye-eiaht een eeeily im 
title rule. Uadotibimlly the ureeteet elide 
rule value on the preeent market Order 
one totley Money refunded u you ere not 
eetieSed. Priee. with Inetruetlone Sfi.00 
Ceeh »r C.O.D. Ctreuiere free. 


^ |4 X fonder edelu S. A.^^e iUuetretioa 

ilimjiiHiiiiij///® 

l1 II 1 1 f 


OHaon aiM* Hina Co., atuort, no. 

Sltif* KuU Mitkfr$ e«ne« I VI A 




Counters 



tM<C00>OHArtO, rourveoAoCoM* 



GEARS 

in Stock— Imnadlnte Oollvory 

Caere, eooed rodueera. eproeketa. thruet 
heurinBe. flexible eounlince nuileva. et« A 
cult! luete line leeerrled in our r’likagoetoek . 

( enelenquoteontpeelelgeereof any kind. 
Send lie vour blue print# end inouiriee. 

Writs for Cotilaa No. 20 

CHICAGO GEAR WORKS 
70-773 W. iockion Blvd.. CHICAGO. III. 


UNIVERSITIES 

LIBRARIES 

COLLECTORS 

Now available from a 
private collection — 

Bound Volumos of: 

le Scientific American from October 
3, 1846 through all issues of 1892. 

2. The Scientific American Supple- 
ment, all volumes from January 1, 
1876 through December 31, 1892, 
eiecept Vol. 4 (1877). 

3. Architect’s and Builder’s Edition, 
Volume 5 (1888) through Volume 
14 (1892). 

4. And unbound, scattered issues of 
the several magazines. 

^r^HIS is one of the finest, most com- 
plcte files of our magazines ever 
offered for sale. The owner will be glad 
to consider any offers for the entire 
collection or for any reasonable portion 
of it. Bids, which should be sent to us, 
niay be figured on a basis of so much 
per year or a flat sum may be bid for 
the years desired. Please be specific. 
(Readers: Please call to the attention 
of your librarian.) 

Write to : 

SCIENTIFIC AMERICAN 
24 W«it 40 Stract New York 


air in diluting and removing the more flam- 
mable constituents of the oil, and the thin- 
ness of the oil layer when it is free to spread 
over the water surface are important factors 
in the change of its properties and behavior. 

The extreme thinness of films of oil on 
water is seldom realized. Gasoline, for ex- 
ample. may yield a film from 7 to 15 thou- 
sandths of an inch in maximum thickness. 
To form such a film over a square mile of 
water surface would require between 122 
and 261 thousand gallons of gasoline! Heavi- 
er oils form thicker films (up to 50 thou- 
sandths of an inch thick) and one hundred 
tank car loads of them are required to form 
such a film over a square mile of water. 

All of which explains why oil fires are 
not more destructive in times and areas of 
high floods.—/). H. K. 


Intermittent Springs 

H ere and theie occurs a spring that 
flows a while and stops a while, flows 
a while and stops a while, day in and day 
out, year in and year out, to the mental 
confusion of those who, not knowing their 
cause, invent explanations of them as fanci- 
ful as a medieval gnome or hobgoblin. There 
are two kinds of these intermittent springs, 
as explained by the meteorological physicist, 



Prof. W. J. Humphreys, of the United .States 
Weather Bureau at Washington, D. C., in 
the Monthly Weather Review^ namely, the 
cold-water kind which every physicist under- 
stands, and the hot-water kind that not even 
the chemist fully understands in every par- 
ticular. 

The flow of the cold intermittent spring 
is just the emptying of an underground, air- 
connected (essential for rapid outflow), 
water cavity by a natural siphon tube, as 
shown in the diagram. Obviously, when the 
reservoir is emptied to the level of the siphon 
intake the flow ceases — the spring goes dry 
and stays dry until the reservoir fills again 
to the level of the highest bend in the tube, 
whereupon the flow and the slop occur again 
as before, over and over without end. 

The hot-water type, confined to volcanic 
regions, commonly is called a geyser. Profes- 
sor Humphreys continues, even when it just 
mildly overflows. Its intermittent spurts ap- 
pear to be the repeated blowing out by 
steam of an underground reservoir that as 
often fills up again. Where all this water 
comes from and how it gets into the steam 
chamber are not known to the complete 
satisfaction of everyone. It* is easy enough 
to make a laboratory geyser that works 
perfectly, but that does not prove that Na- 
ture made hers on the same plan — she is 
very resourceful. 




learn 

AVIATION 


Coine to LINCOLN 

WW.V w liiTlt.tlon 

to men who believe In themselves to prepare NOW at 
thin Lincoln Govornmont Approved Sehool for a 
career in Aviation. School In 28th Year; 18th Tear 
teaching Aviation. 


BE AN AERONAUTICAL ENGINEER. Prepare at IJn- 
roln for high pay poaltlon aa Airline or Alrrraft Industry 
Knginerr. Our Student* get actual experience In deulgnlng 
and building real Airplane* 

BE AN AIRPLANC MECHANIC. Here you get the prac- 
tice! experience on modern airplane* and 
engine* that prepare* you for Iroroediate 
employment «* Licensed Airplane and En- 
gine Mechanic at good pay. 

BE AN AIR PILOT. Learn at Lincoln to 
fly fast modern Airplane*. 14 Training 
i*lanes . . 6 type* give* you wide pilot- 

ing experience Earn your official Gov’t 
Pilot Bating. 

GET THE FACTS. Lincoln'* book "Con- 
laii" tell* How Men arc Trained for 
Ailatlon. You should get a copy. 

WRITE TODAY for complete Information 



2 LINCOLN AIRPLANE 4 FLYING SCHOOL 2 

I 652 Alreraft Bldp.. Lincoln. Nobmekn J 

I 1 want to get into Aviation and would like to have I 
I \oiir hook "Contact”. Please send me complete in- I 


I formation about Lincoln Tialniiig. I 

I Numic 11 

I City ....Rtate I 
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I SELL PATENTS 

1 f yini wish to add New Products to your line, 
or have a good Patent to sell, write me — 

CHARLES A. SCOTT 

Eitabliched 1900 

773 SA Garson Av«. Rochesler, N. Y. 


MAKE MASKS! 


Plasllm Moiilage makes ab- 
solutely perfect masks or fac- 
simile reproductions. Used 
nation -wide In Science, Art. 
Medicine and Criminology 
New, fascinating, practleal. 

EARN EXTRA MONEY 


Astounding possibilities in the professional 
field A very COMPLETE OUTFIT for portrait 
masks and limited scientific work with full In- 
structions for only $13.75 POSTPAID. Wilto 
for FREE Illustrated folder Please state work 
In which you are Interested. 


CALIFORNIA ART SUPPLY CO. 

DEPT. NO. 8 PALO ALTO, CALIFORNIA 


There is no substitute for the 

KTEREO-MIRROR 

This scientific mirror gives an enlarged, 
undistorted, vivified image of every pic- 
ture. 

For small photos and for illustrated post 
cards we have succeeded in developing the 
CARD and PHOTO STEREO-MIRROR, 
more useful than the stereoscope. 

Ladies are pleased with the BEAUTY- 
MIRROR. Doctors with the X-ray STE- 
REO-MIRROR. 

Order a Stereo-Mirror or one of 
its varieties today. 

Price only $2.25. 

Literature on request 

Nu-Mirror Co. Bridgeport, Conn. 


IMVEMTORS 


TIMK COU^rTH— don't Hak daUy b tmtaBtliit ymu 
Manx Write for new FHEE book* "Pxtaot Ouid« 
for lha Inventor” end "K«anrd of lavantUin” form. 
NoakerSo lor arahmlnary Informetloa. 

Clares*# A. O'Brtsa 4 Hyman Berman 
Rtfletorstf PMent Attorney* 
||848-f Adams Bids., Wsskinglen. 0. C. 
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Sale! 

To make room for new 
models, we offer the 
famous 

Vmgiiander 

BESSA 

CAMERA 



With 8KOPAR F4.5 LENS 
in Compur Rapid Shutter 


Regular Priee 94S.OO 

Sole Leather Caxe, $3,50 

The Bessa ie a light, compact 
two*8ize camera, that enables 
you to make 8 pictures 2]^ 
X or 16 vest pocket pic- 
tures, as desired. Uses No. 
120 or 620 film. It is fitted 
with a direct vision finder as 
well as a waist level finder. 

All the famous Bessa features 
are included in this model. 

Shutter has self -timing fea- 
ture built-in. 


TR^DE IN 
YOUR OLD 
CAMERA 


See it demonstrated 
in ourjstore^ or send 
. check or money or^ 
der to Dept, B,E3, 
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Conducted by JACOB DESCHIN 


A Record of Growth 

T his is the »tory of a yam and how it 
sprouted — and how. After we had 
nursed two along in this way and found 
them worth their care, it occurred to the 
photographer of the family to make a step- 
by-step (or nearly so) record. The series 
of five pictures here reproduced is a partial 
result. It is obvious that all were taken by 
daylight. 

The first three photographs were made 
chiefly to display the roots to the best ad- 
vantage, although in the third case a card- 
board reflector was employed to show some 
detail on the camera side of the potato. The 
best effect was obtained with the camera 
tilted downward in order that relatively 
dark areas rather than the sky itself might 
serve for backgrounds. The fourth shows 
the “transplanted** potato and the last pic- 
ture in the series gives some idea of the 
possibilities of this “poor man’s fernery.** 
But you should see it now as the runners ex- 
tend the length of a six-foot window sill! 


For those of our readers who may not 
be familiar with this type of plant, it must 
be stated that the feat is accomplished with 
an ordinary yam purchased at the grocer’s. 
The yam is inserted root-end first in a pre- 
serve jar full of water and the water changed 
daily. After a few days the roots start “com- 
ing out*’ and some time afterward little 
growths push out of the upper end of the 
potato. The next step is to transplant the 
potato to a pot full of top soil, water daily 
and watch it grow, carefulIV arranging the 
vines in the way you want them to grow. 

In making such a photographic series as 
this, or a similar one, the temptation arisen 
to make too many pictures, some of which 
are for practical visual purposes little more 
than duplicates of each other. While it is 
both instructive and interesting to have a>- 
complete a pictorial record of the develop- 
ment of the plant as possible, the individual 
pictures should be limited to those which 
show real differences. 

In the lighting of the illustrations repro 
{Please turn to pope 210) 
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'Tki'id. -Annual 

SciiNTinc American 

■Hmatewc J^hoto^iapku 

^onteit 

$225 IN PRIZES 

T o present more opportunity to a greater number of amateur photog- 
raphers, Scientific American’s Third Annual Photography Contest has 
been planned on an entirely different basis from former contests. Con- 
testants may enter prints in any or all of three separate divisions, thereby 
being assured that their work will be in competition only with similar 
efforts submitted by others. 

ThrM Divisions To Entor 

Division 1. Human— including portraits and other camera studies of people. 
Division 2. Landscapes— including all scenic views, close-ups of parts of landscapes 
seascapes, and so on. 

Division 3. Science and Indu8try-~including laboratory and factory scenes, technical 
aviation and natural history photography, and so on. 

In •oeli divltipn tlia priiat awordtd will be: 

First Pris« $50 
Second Pris# $25 

PIv# Honorabla Manfloiiti SncIi fo Racalva 
a Ona-Yaor Sabscrlptlon to Selaafific Amarlcon 

j ^*^***^''» purposely generalized to a certain extent in 

liE. wi/i f the individual amateur to apply his own ingenuity to the interpretation which 
wul achieve with his photographic study. 

qualification *''*• 

I RULES OF THE CONTEST 


1. Tht groups will be judged indepen- 
dently on the basis of pictorial appeal 
and tachnical excelltnce. Tha decision 
of the judges will be finil. In case of 
t tie for any priaa, duplicate prises will 
be awarded to the tying contestants. 

2. Prints must not be smaller than 5 by 
7 or larger than 11 by 14. Prints need 
not be mounted, but may be at the con- 
taaunfa option. 


6. Prints must be in black and white. 
Color photographs are not eligible. 

7. Prise-winning photographs will be- 
come the property of Scientific Amer- 
ican, to be used in any manner at the 
discretion of the publisher. 

8. Scientific American reserves the 
right to purchase, at regular rates, any 
non-winning entry. 


firat Non-winning entries will be returned 

protect th. properly to only if suffiefent postage is included 

protect tbe prints. when the prints are submitted. 


- - — lo 

protect the prints. 

4. Each entry must have the following 
^1*® print or 

mount: Name and address of contestant, 
type of camera, and film used. 

submit only one 
*”,,**oh group, but may enter 
iny or all groups. 


when the prints are submitted. 

10. No entries will be considered from 
professional photographers. 

11. All entries in this contest must be 
in the hands of the judges by January 
2, 1939. Results will be announced in 
our issue dated March 1939. 

12. This contest is open to all amateur 
photographers who are not in the em- 
ploy of Scientific American. 


rpi . , jz. inia contest is open 

ine judges: photographers who are r 

Rjf r*! 11 1 1 Scientific Ameri 

McClelland Barclay, artist 

Robert Yarnall Richie, commercial photographer 

Ivan Dmitri, artist and photographer 

Address All Entries to 

PHOTOOKAPH CONTiST IDITOR 

SciENTtpjc American 

24 West 40tli flrMt, New Yerk, N. Y. 


WILLO 

VISIBLE 

DODGER 

FOR 

CONTROLLED 
PROJECTION PRINTS 

U. S. PATENT NO. 2,088,710 

I The Villo ViHble 
\ Dodger is a device 

^ r ''^^***^ offers to the 

oJ maker of enlarge* 

ments a means of oc- 
• ^ curately confining his 

y spot or local prinU 

f / Ing to pre-selected 

jm areas. By its use be- 

tween the lens of the 
enlarger and the sensitized paper, the 
full negative may he seen projected in 
non-actinic orange color upon the en- 
larging paper. The spot or local print- 
ing, however, takes place only where 
the white light, which can 
he varied in size and shape, $^).00 
is directed by the operator. dU 

All Metal 

Willo Jr. Easel 



Nothing Liko It on the Market 
at the Price! 

NO WOODEN PARTS 

Absolutely Rigid and Square 

Single lever controls marginal guides. 
May be adjusted separately for un- 
equal margins. White focusing surface 
permits easy and rapid handling. Takes 
11 X 14 paper ... or smaller. 

ONLY $0,75 

Mail Orders Filled 
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runge-finder 
view finaer of Contax 
models II and 111 are 
combined in one open* 
ing. Quicker manipula- 
tion — no need to shift 
position of camera or 
eye for viewing and 
focusing. . . • Tliis is 
but one of the many 
Contax features. 


TwO‘fin(jcr otcrdtion — middle finjfcr opetafes fo- 
cusing Rear; forefinRcr leleascs shutter (note rut 
above). All speeds caniroUfd by one dial — chauRcs 
in »pee<l c.an be made before or after winding shutter. 
Removable back permits easy access for cleaning, re- 
loading, etc. Contax III has built-in photoelecti ic 
exposure meter. 

At Icadinp dealers. Write for literature. 


CARL ZEI88, Inc.. Oept. C-i5-IO 
485 Fifth Avc.. New York 

728 So. Hill St, 

1,01 Angoles 




with 

ZEISS LENSES 


" Why pay more 

I— /when a FEME SYNCHRONIZER gives youTllI 
I the latest features and Improvements found in 
i the best Synchronizers — YET, you can SAVE § 
I about one-half with this superior PESE PLASH | 
a GUN. Senior model, only IlLsri- .luiilor model,! 
g $10 85. guaranteed. Write for Circular K. « 
I PESE PHOTO & SCIENTIFIC PRODUCTS | 
I 142 W. 82nd Street New York City | 


. . . -j-l.chjz U 1 W erm- 

^^MVItOPINC 
^ TANK 



roR/^TOim 

ROU FILM WORK 

THE F-n MMUSTABLE ROU FILM TANK 

• MADE IN AMERICA 

• OENXnNE BAKEUTE 

N PuUy adiustabU to Elm* ol 
oU *iM* from a full 36 
oupoauso toll of 35 msn to 
Ko. 116. 
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I duced, It roust he confessed that had the 
I photographer not been quite so lazy (at the 
I time), he might have improved the job to 
> some extent by using some kind of lighting 
I from the inside of the room as well as day- 
I light. This lighting, when used, is some- 
I timch effectively furnished with’ a while re- 
flector properly angled. If artificial lighting 
I is used this should be carefully done — just 
' enough to do the job yet soft enough not 
f to overbalance the daylighting. In the case 
of such pictures as the first three of the 
series presented, it is better to use only 
daylight and thus obtain the full effect of 
the desired transluccnce. Many subjects, 
too, may be photographed outdoors and in 
that case, because of the tremendous diffu- 
sion of the lighting afforded by the great 
dome of the sky, lighting difficulties such 
as these will not arise. Incidentally, it 
I must not he overlooked that the cmploy- 
I ment of a reflector with outdoor subjects 
has its uses just as effectively as indoors, 
although the contrast between the high- 
lights and the shadows may not he as great 
as those obtaining with indoor window-sill 
photography. 


: Shoot the Troubadours 

T he troubadours of the city streets may 
sometimes prove annoying to one’s 
musical sensibilities, hut they frequently 
j offer picture possibilities exciting enough 




“Pied Piper” 

to offer ample compensation. This depart- 
ment found such a subject in the “Pied 
Piper.” The children trailing after him 
furnished the idea and completed the sub- 
ject. The diagonal composition provided 
the effect of forward movement as well as 
a generally pleasing arrangement. 



Rolleiflex Sai,on on 
Tour 

F allowing its exhibition in New York 
City this year, the Third Rolleiflex- 
Rolleicord Salon is now on tour throughout 
the country. The show has been seen in San 
Francisco, Los Angeles, Hollywood, Omaha, 
and Denver, and is scheduled to be shown 
during September in Boston, Buffalo, and 
Cleveland; in October in Detroit, Chicago, 
St. Louis, and Louisville; and in November 
in Indianapolis, Cincinnati, Pittsburgh, 
Washington, Baltimore, and Philadelphia. 
Herbert Peerseke, of Francke & Heidecke, 
is in charge of the traveling salon of 250 
selected prints. 


Bargain Counters 

T ake a tip from the housewife and look, 
for the specials and the bargains in cam^ 
eras and accessories. With many items it 



No oxpontliro oquipmoat, 
no oxporleneo nocoaaonrl 


o Fotoflat mounts prints obsolutoly Hot 

• Fotoflat tokos hall Ih# timo to mount 

O Foloilot mounts oU prints at *'low'' hoot 
O Fotoflat moy oron bo usod in olbums 
O Fotoflat rotains tho boouty of tho print 

# Fotoflat Is pormonont (or. oasily romovod) 

# Fotoflat i* unaffoctod by woathor ehonqoR 

• Fotoflat won't bum or domago your prints 
o Fotoflat trims oasily and porloctly 


Fotoflat is avoUable in all sizes from 3Smm to 
16"x20". on^ rolls 16" wide x 100' long 
Cleaner, more efficient, more economical than 
rubber cement or "corners". 


fotoflat 

Sells for as littls 
as ISc (36 shsets, 
31/4"x41/4"). 



At Your Dealer, or Write 
for Literature-Dept. SA-3. 


**Make Money With Your Camera** 

PHOTO-MARKETN 

'i'his 144-page book tells what to 
“shoot,” how and where. Gives di- 
rections for submitting photographs 
, to magazines. Lists hundreds of mar- 
kets for photographs, together with 
the tyi>cs moat suitable for each. 

hi{/hth l.ditum — Rtnnsed— (Jp'To’Daie 

SO Cents, Postpaid 
ScwNTiFic American 

24 Wi9«t 40tb Street New York City 


Typical PENN Valne*! 

RoIl«ifl«s (Automst) hrtnd new eondtilon 

caie 

IU>UelcGrd 8.5 lateti modfl, brtttd n«w eoadl- , „ 

Uon 4i.7S 

BotKit brand new oimdltlfm, ealibrited in feet, ^ 

Temr 2.8 «7.50 

Buper apart Dolly, rottpled rtnse finder, Teeltr 

2.8. new. uket 16 expoiurw on 120 film 4S-90 

Weltlnl Xenon F2, brand new oondition 74.50 

Lelct O F2 Btunmar, like ntm 

Contax 111, F2 Sonnsr, Uho new Itf-W 

Contiix 111 1.5, Sonnzr, like new iM-M 

aaeveNsiwsiaie l lew e n eep t eSisrssassMk Ml . 


ALL MERONANOlSe SOLO SUiJCCT 
TO IO^OAY MONEY BACK SUARANTKE 
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Httiidreils of 
thouMtids of 
Photographers 
all over the World 
depend on the 

LEUDI 

Exposure Meter 
for 

CORRECT 

EXPOSURE 

I and obtain splendid 
results. 


You, too, with the aid of the LEUDI can 
derive the pleasure of correct exposure, 
because LEUDI is dependable under all 
light conditions, with any camera and 
any film. 

With case only $2.15 

• mmmmmmmmmmmmmimmmmmmm m 

At last here is something you have been 
waiting for— 

TIm jiffy Slid* Binder 

A handy, inexpensive metal binder for 
quick, simple, effective and protective 
framing of all 35 mm slide.s in color or 
monotone, completely eliminating the need 
of mounting, masking, pasting and mes- 
sing the slides. Most convenient and eco- 
nomical in use, JIFFY requires no tat>c 
or glue and yet gives your color shot.s 
the complete and permanent protection 
they deserve. 

Box of 18 Binder! only ^1.50 
AsA for literature 

MIMOSA AMIttCAN CORroilATION 

485-Sth Avd,, N«w York, N. Y. 


For higlior sp**d 
and groafor eonvnnione* 
in cenfacf printing 
and enlarging The New . . . 

PHOTRIX 

ELECTRONIC TIMER 

"TSo Timor that 
SpllH Soeoiidt'* 

An entirely new 
principle In pho- 
togrephte timing. I 
Split -tecond ex- 
pofurei down to 
l/IO second wiik 


ptrfoct eeeureey. 
boei not "run 



Does not run 
down*' . • • neodi 
no fosetting « . . 

no instolletion . . * (ust plug into light 
ioehef • « • no feti^o end no wetted peper, 
Mey be ooereteo by remote control e$, fot 
Instenoe, by loot podet or by platen switch 
of conteet prlntef--*en exclusive FHOTRIX 
loeture* ^eed up your production • • • 
print end onlergo this new, quick, modern 
ElECTRONIC weyl 

MoSnl au, site « Wi*" x generel 

centect printing end enierging pttrpeses...$37.IO 

(Verieet models for specie! ep- 
pHcetion evefletile.) At your 
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really makes little difference whether the 
equipment or photographic supply is pur- 
chased new or used or shopworn; just so 
long as it will give satisfactory service it 
is practically “as good as new.” And the 
difference in the price is often considerable. 
The advertisements of the various photo- 
graphic dealers and distributors are worth 
scanning periodically, but a better plan, be- 
cause many items are loo small to warrant 
the cost of inclusion in an advertisement, is 
to visit your dealer at frequent intervals, if 
only for “just looking around.” It is on such 
occasions that sometimes you will run across 
some long-wanted item that you felt you 
could not afford at the regular price but 
which now, at the greatly reduced price, 
brings it well within reach of even a lean 
pocket book. 


WHAT’S NEW 

In Photographic Equipment 

ffif you arc tuterested tn atiy of the items 
^described below, and cannot find them in 
our adifertiSiHf/ columns or at your photo- 
praphe dealer, we shall be glad to tell yon 
where you can act them Plcate accompany 
your request by a stamped envelope. 


I New Films 

T hree films designed for greater light 
sensitivity and finer grain are now on the 
market under the names Kodak Plus X Pan- 
chromatic, Panatomic X, and Kodak Super- 
XX Panchromatic films. They are made in 
35-mm and 828 sizes. Recommended for gen- 
eral use in miniature cameras, Kodak PIus-X 
Panchromatic is declared to have al>out twice 
the speed of, and as fine grain as, Kodak 
Panatomic and about 50 percent greater 
speed than Kodak SS-mm Supersensitive 
I Panchromatic. For Panatomic X, said to pos- 
I sess even finer grain than the fine grain of 
the original Panatomic film, though without 
any increase in speed over the latter, the 
manufacturers claim the possibility of mak- 
ing enlargements “of a size which will ex- 
haust the sharpness of images before grain- 
iness is visible.” 

Kodak Super-XX Panchromatic is report- 
ed to have about four times the speed of 
Kodak Panatomic and more than twice the 
speed of Kodak Super-X Panchromatic, both 
in sunlight and artificial light, with a finer 
grain than that possessed by “any other film 
anywhere near this speed.” For maximum 
emulsion speed the manufacturers recom- 
mend full development in Kodak Developer 
D.76. 

The manufacturers further make the state- 
ment that “it is possible to overexpose these 
new films to the extent of 100 times the min- 
imum exposure necessary to provide a rea- 
sonably good print.” 

Agfa Isopan New Type film, available in 
all standard sixes on safety and nitrate base, 
replaces Isopan film, which it doubles in 
speed. The new film possesses extremely fine 
grain, according to the manufacturers, as 
well as brilliant gradation and fu,!! color 
sensitivity. 

Bearing a similarity to Agfa Superpan 
Portrait in gradation and color sensitivity, 
a new cut film, Triple S Pan, is available in j 
standard cut-film sixes ol 3% by 4% inches, 

9 by 12 cm, 4 by 5 and 8 by 10 inches. The 
Triple S Pan, say the makers, “provides a 
! spe^ advantage ol one lull lens stop over 


NOW 

You Can Take 
BETTER 
PICTURES 




MM 

Mm 






T he G-E exposure meter has the extra 
sensitivity that enables you to get better 
pictures in the dimmest corners or on the 
brightest days. 

The G-E meter is sharply directional. The 
hood excludes stray light, admits only the 
light from the scene. You can check this 
yourself by pointing the meter, with the 
hood, toward a bright light source, then 
turning it away slowly. Note the indication 
change. That’s the sharp directional effect. 
Thai’s why you get the correct camera 
setting. 

And all these G-E meters read alike — they're 
accurate. Test their accuracy by comparing 
two of them under the same light. They’ll 
read alike — another assurance that the 
pictures you take will be right 

Your photo dealer will be glad to explain 
why sensitivity, directional effect, and accu- 
racy are essentials for a complete exposure 
meter. The G-£ exposure meter has all three 
— at $19.50. If you want better pictures, 
ask about it today. Send coupon for literature. 

GENERAL# EIBCTRIC 


Oeft«r«/ Btactric, Dopt. 6H-201 
Sohmnmoiafiy, N. Y, 


Nama — 


SfJrte.. 
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Siiperpan Portrall and Siipersensitive Pan- 
chromatic cut films.” The price of this new 
Agfa film is approximately 10 percent higher 
than Superpan Portrait cut film. 


Tlitre are over 500 art oh - 
Borlea available for the I.elra 
, , . InterchanKeable lenseH, 
enlargom, projertora. mpy- 
ing deUcea, rapid winders, 
turn and glaaa slide priid' 
era. to name but a few. Kat h 
is a precisely and unlnuolv 
constructed apparatus, truly 
characteristic of Leica, and 
presents new concepts and 
poBsibllities to the photog- 
rapher. Because of the in 
finite variety of uses to whlt h the Leica may be put. It Is 
the choice of those who ate seeking new ways in pliotography 
rather than merely a cuineiu 

Write for full informatinn on Iht Lt ten out! iU occessorfes 
and hoio fa ohlafn thrm on a fonumrnt tini* -paj/mt nt plan. 


E. LEITZ. me. 
730 Fifth Avenue 
Oept. 80 

New York. N. Y. 



1 






Mod«l MIb with Uiti 
X«non f:I.S $p««d Ltni 
and Rapid Windar 



The 

UTILO 

2% X 3^^ in. roll film 
folding camera 



Is a truly universal type camera for everyone 
desiring to make Rood photoRraphs at scant 
investment. 

Pitted with the famous TRIOPLAN f:4..'5 
lens, two finders . . . direct vision and reflect- 
IiiR . . . and with a choice of either PllONTOR 
11 or VARIO shutter, the UTILO Is today's out- 
standing camera value. 

With VARIO shutter (1/28 to l/IOOth see.) $15.00 
With PRONTO R M delayed action shutter 
(I to l/i50th 000 .) .... $16.00 

Learn more about this splendid camera. 

PHOTO UTILITIES. INC. 

D«p't. 8AU 

10 Wett SSrd St. N«w York. N. Y. 


Formula X33 

D eclared to embody “entirely new de- 
veloping agents and chemicals” and 
possessing “qualifications and chemical per- 
formance hitherto never attained in any 
other product,” Formula X33 ($1.85 a 
quart) is the newest fine-grain developer to 
appear with claims of proved performance 
at temperatures as high as 8.S degrees. Tlie 
following synopsis of the lal>oraloTy report 
tells the complete story: Temperature range 
“"may be used for developing negatives at 
temperatures ranging from 65 degrees to 85 
degrees, Fahrenheit, with perfect safety. 
Stability— stable in all climates; not affected 
by repeated temperature changes; does not 
oxidize readily through constant use or ex- 
posure to air. Non-staining — does not stain 
the hands, the reducing agents in the de- 
veloper being comparatively non-toxic. De- 
velopment — at normal temperature and in 
cool weather, rinse of a minute or two be- 
tween development and fixation is sufficient; 
when temperature of developer and room is 
above 78 degrees, good short -stop bath re- 
quired. Fixation — temperature of the fixing 
hath has no effect on the results if it does 
not exceed 80 degrees. Exposure — films 
should be exposed at their maximum rated 
speeds. Fine grain — negatives developed in 
Formula X33 are brilliant and free of fog; 
there is a wealth of detail in the shadows; 
negatives reproduce a well balanced photo- 
graphic scale; the size of the grain of the 
developed image is very fine, the clumping 
together of silver particles being entirely 
eliminated due to the very even distribution 
of the silver grains. Economy — 32 ounces of 
stock solution will develop 20 rolls of 36- 
exposure, 35-mm film or its equivalent of 
surface area in other sizes. Character of 
negatives — clear and of a neutral grey-black 
in color. Storage of developer — may be kept 
any place irrespective of prevailing tempera- 
tures or climates for indefinite periods in its 
original stoppered bottle; does not need 
chilling before use unless its temperature 
exceeds 85 degrees. 


New Speedgun Release 

D esigned for use with cameras that 
focus from the front bed, a new release 
mechanism for the Mendelsohn Speedgun 
(release, $2.50) has been introduced to 
speed the transfer of the fingers from focus- 
ing knob to flash release. The plunger of 
a standard cable release attaches to the bed 
of the camera in such a manner that one 
hand operates both the focusing knob and 
the cable release button. The other end of 
the release screws into a small socket in 
the body of the gun. In use, the camera is 
focused in the regular way, and the shutter 
and flash are set ofi by touching the button 
of the conveniently placed cable release. 


Photometer 

T he M.C.M. Photometer ($4.85) was de- 
signed primarily to eliminate guesswork, 
and the nuisance of test strips, from the en- 
larging process. It can also be used to deter- 
mine the density scale of any negative and 


CAMERA BARGAINS 

Leica G, Sunner, F.2 and case like 
new — new camera guarantee ..$110«00 
1938 Super Ikonta A and case, per- 


fect condition — marvelous buy 79.S0 

1938 Super Ikonta B and case, like 
new — excellent value — new cam- 
era guarantee . . 94.50 

1938 Automatic Rolleiflex, like 
new — new camera guarantee 105.00 

Simplex, F3.5 16MM, movie cam- 
era — excellent condition 29.50 

Kodak “K” (16MM) FI ,9 movie 
camera — like new 59.50 


Standard 16MM, 750 Watt, FI. 6 
— Projector — Pilot Light and 
Reverse — remarkable condition 59.50 
Victor #25, AC-DC, sound — 16 
MM — Extra Set of Tubes — 

Extra 75 Fool Cord — excellent 
condition — like new — new cam- 
era guarantee — complete with 
two cases 18t.B0 


Trad* Your Old Equipmant In 

Our allowance on your photoRraphlo equipment 
will amaze you We will accept your equipment 
In trade for any camera or other equipment. 
We are authorized dealers for every standard 
brand cameia and photographic accessory. Send 
us a description of what you want and what 
you have to trade In, and ask for our new 
bargain Price List No. 22. It i* free. 



Spaciol Cora to Moil Ordari 

We Rialstatn a cemplete staff ef photo- 
•raohio exports. We take earo of oaoh order 
or Inculry rooelved hy mall as though you 
pertoaally eamo lato our storo. Eaeh order 
roooWos poreonal aad ladividual attontlon 
oo you aro froo to writo about your ontire 
prohlom to ue. Complete comere repair 
thop on premitet. 


HABER & SINK INC. 

lb WARREN ST , HEW YORK 


Marlin Razor Blades 


Old Company Slashos Soiling 
Cost* — Offort 40 First Quality 
Slodos for Half a Dollar 


The Marlin Firearms Company, fa- 
mous for the manufacture of fine 
guns since 1870, has found a way to 
bring the finest quality razor blades 
to shavers at a fraction of their 
usual cost. 

Basic patents having expired, 
Marlin pays no royalties. And by 
selling in “wholesale” quantities, 
with economies in packa^ng, ship- 
ping, etc., the company effects sav- 
ings which are passed on to the con- 
sumer. 

Made of the finest Swedish surgi- 
cal steel, for standard holders, Mar- 
lin blades are offered at the unpre- 
cedented price of 80 for one dollar, 
40 for fifty cents. Under the com- 
pany’s ironclad guarantee, you can 
try these new blades without risk. 
Use five, and if you do not find them 
equal to the best, you may return 
the balance and get your money 
back. 

Mail the coupon today for a 
“wholesale” package of these fine 
blades! Marlin will pay the postage. 


Thp Marlin Firparms Co., 

97 Wlllpw Strait. Naw Havan, Conn. 

Enclosed Is for which lend ma, P^tACa 

paid, . . Marlin HurKlcal Steel BladtR, PoWMe 
Edae Style, under your money- back fuarahtaa. 


40 far ffOa 


60 far $( 


Name 

Street Addraai 

City StaU. 
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The American Made 

lUMnNOEB 


Fta« l«alh«r 
COM Included 


A Range Finder with 
precision accuracy at 
thelow price of $4. 7 5 . 

American < made by 
Saymon«Brown, 7 J 

makers of precision — 

optical instruments 
...fool-proof, shock- 
proof construction... 
clear-cut superim- 
posed images.. .quick 
setting, quick reading, gauges accur- 
ately from 2 ft., 6 in. to infinity . . . 
beautifully finished in black and 
chrome . . . extension foot for attach- 
ing to camera . . . unconditionally guar- 
anteed against mechanical defects. 

AT ALL LEADINO DEALERS 

OeneraJ dtatn’bution by 


RTlYGRAIviTOT 



421 FOURTH AVI. NIW YORK CITY 

MMiyiRSAt DEVEIOPBR 


vvuinoiin 

\c‘ono«'n I rated 

D E v\e L O P E R 


soa aaiNTt 
aNO NIOATIVtS 

Get the utmost in tonal 
values. Use Quinolin. For 
by direct development 
Quinolin develops prints of 
black and blue black with 
Chi oride and Bromide 
Papers and soft warm tones 
of black and black brown 
with Chloro-Bromide Papers. 

SI ox. bottle 1.15 
OS. bottle .TS 




MS 


BpUndld opportuniiloa. Pr«p«rt !• 
■par* twn«. Kpgy pun. Nn previoti* 
eiperloPM PMdM. eommon Mhool 

S UMtioB •uffinhrtii. Mnd for irw 
^let, "OpportunttlYV In rhotocm- 

*ZuZ'‘'^^fSitlsrsz 

•eoi MtohiSm Ave. cmomo, m. 



KORELLE-REFLEX 
' SPEED CAMERA 


The earners they 
are all talking about. 
Has all the wanted 
features. • Reflex 
Foeue • Focal Plana 

1 /sooth gutter • 12 
Pictures 2^4*21/4 in- 
on 120 film. See the 
Koralle-Reflax before 
you buy. Cstalog 
No. 7Si-B FRSB. 

e MMfS, liic., ChteoRo. HI. 


thus gives a definite indication of the proper 
grade of paper to use in each case. 

It makes use of the well known ^'grease 
spot” laboratory method of light measure- 
ment. Operating directly from any 110 volt 
A.c. or D.c. power source, it is simple and 
easy to use as it reads directly in seconds of 
exposure. 



Zephyr Camera 

A SS-mm camera in the low price field, 
the Zephyr Candid Camera is offered 
in two models, each equipped with a two- 
inch Wollensak lens, 
one //2.9 ($29.50), 
the other //3 5 
($22.50). An ever- 
eady leather carry- 
ing case ($4.95) is 
available. The Zephyr 
includes the following specifications: Bal- 
anced focal plane shutter; speeds from l/25th 
to 1 /500th, as well as time and bulb; dia- 
phragm stops ranging from //3.5 (or //2.9) 
to //16, hard aluminum alloy case, leather 
covered, with brushed aluminum trimmings; 
automatic film counter; accommodates 
standard 36-expo8ure 35-mm film spools; 
Wollensak telescopic view finder; winder 
lock, built-in range finder attachment; tripod 
screw bush in base; finger and cable release. 


Three Kodak Bantams 

K odak Bantams f/B ($4.7.5), //.5.6 
. ($16.50) and //4.5 ($27.50) are an- 
nounced as the latest members in the Ban- 
tam line. The f/iS has a body and back of 
die-cast aluminum covered with black mo- 
rocco-grain Kodadtir, a self-erecting front, 
revolving lens mount focusing from 4 feet to 



infinity, and lens openings down to //16, 
with shutter speeds from l/25th to l/2(X)th, 
including time and bulb. The //5.6, with lens 
openings to //16, has shutter speeds to 
1/ 100th, with focusing from 4 feet to in- 
finity, self-erecting front, folding eye-level 
optical view finder, and automatic film cen- 
tering. The f/B supersedes the Kodak Ban- 
tam with doublet lens. The front comes into 
position at the touch of a button; a folding 
open-frame cyc-lcvel view finder is provided 
and film frames are automatically centered. 
The f/B is a fixed-focus camera giving sharp 
negatives from five feet to infinity. With an 
8A Portrait Attachment snapshots may be 
made at feet. 

Each of the three cameras loads with 8- 
exposure rolls in the 828 sizes and produces 
negatives 28 by 40-mm. 


Projection Apparatus 

T he Diafant Model 1 (169) and the 
Diafant Model 0 ($49) projectors are 
now available in this country. The former has 
a projection system based on 9 25()-watt bulb 
and is equipped with a polished glass reflec- 
tor, three 60-mm fixed condensers, and a heat 
absorption filter. The lens is an Omar //3.5, 
IffO-mm locus and the front assembly re- 


Pargamgram 


VOL. 21 in VEST MADISON STIEn, CHICSCO. ILL. NO II 


Bass says: 

*'For want of a nail a ahoa waa loat**’ 
and for want of a filtar a piefura ia 
oftan loat— -. **Wa fof *ani hara, my 
fraand*' in racklaaa profuaion ... to 
maka a rainbow jaaloua. Nor ara wa too 
dipnifiad to taka tima out to axplain tfaa 
intricactaa of infra-rad flltaia and tacb> 
niquaa. Test us . * . somadma. 

*B. Franklin. 

Preaidtat 


21/4 X 8*/4 ZCIS8 Ikon 
Nottal Oaokrullo . . . 
fooal piano ahuttor. 
Time l/IO to 1/1200. 
An outitandins valuo . . . 
Just arrivod . . . sure to 
ereato a sonsatlon. Has 
diroot Snder . . . pro* 
cislon focus . . . witfi 
12 sm. Carl ZoissTessar 
F :8.5 Ions . . . oomploto 
with ions cap. film 
adapter and ono douhio 
abony holdar . . . brand 
now . . . list $185.00 
... at Baas while 
supply lasts 



$64.50 


9 X 12 Linhof: 

new modal. Xanar F:3.5 Ians. Compur ahut* 
ter. da luxa plate camara of tham all. TRIPLE 
Extansioo. Swing back, revolving back, drop 
bad. ... 1245.00 


Agfa 6V& X 9 cm. (2V4 x 3Mi) 

film pack camara . . . aingla axtanaion, ground 
glass, optical and Ikonomatar fisidar . . . 10.5 
cm. Agfa anaatigmat Fi6.3 lana. Shutter haa 
T.B. 1/2 to 1/100. Practaion focuaing. All 
matal conatruction . . . fpa and 3 holdara. 

$15.75 


Voigtlondsr Supsrb: 

twin lana reflex . . . takea 12— -2 'A aquara ahota 
on 120 film Automatic film transport. Com- 
pur ahuttar 1 aac. to 1 /250th. Sfcopar F:3.5 

lana apacial at $59.50 

With Hollar F3.5 lana ... 162.50 

Evoroady eaaa $6.50 


BARGAINS FROM BASSf 

2V* X S'A Goarx Tanax: with Dofrmsr F.4 5 lens 
Compur shutter . , . film peek adapter 125.00 
Welta Parle: tskos 10 negatives on 120 film . . . with 
Stelnhell F’2 9 lens Compur shutter $82.50 

Leioa Model D, 50 mm KImar F 8 5. and rase. 

good condition $72.50 

CentaSfx: with Bonnar F'2 lens In good condi- 
tion $105 

Contaflaxt with Bonnar 80 mm. F'1.5 lens $245 
Pilot Reflex: with Biotar F 2 lens. Compur simtter 
and case $57.50 

9 X 12 Volgtlandar Avus: Bkopar F'l.S lens Conmur 
shutter Film adapter $27.50 

Kina Exakta: Chrome finish. Exaktar F:8 8 lens 
. . $94.50 

Contax II, chrome, with 50 mm. Bonnar F:2 lens 
and case Like new . . $162.50 

Robot: Primatar F:S.5 lens like new $72.50 

Lolea Model A: Elmar F:3.5 Ions with range 
finder $57.50 

300 mm. Carl Zalas ToloTessar: for Contax F:5 with 
filter like new. List $300 ... at Bass $185 

FREE: tboae two masterpieces of photographic 
literature . . . Bass Bargalngram #280 listing 
Uumsands of still camera bargains . . and #284 
luting a fascinating array of 8 and 10 mm. allent 
and sound movlea Mention this ''ad". 




heeur ye! hear yel 

Baaa oflara additional proof 
of the aui^ciorlty of tha 

R C A 16 mm. 
Sound on film 
Camera . . . 

Every eamara tastad bafore you tat It . . . and you 
got the tost film as a guarantoo of porformanoe. 

News model: 


Ready to use. Turtat front, with V Ft3.5 
Ians, built-in microphone and 3 RORn HO 
dry calls. In U.S.A. only GkdSOU.UU 



Dept. AD, 179 W, Madison Street 
ChicBTO, 111. 

OAWBRA CROSS ROADS OF tHt WORLD 
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The M. C. M. 

PHOTOMETER 



THE ENLARGING EXPOSURE METER 
THAT REALLY WORKS! 

DeBignrd 6y Prrri/ Hanitf, Kditor of the welt- 
Known Mlniainrt Camera Mauasmt of London, 
England. 

Can be need with any $ln Rim or tnlaroer 
WHAT M. C. M. PHOTOMITIi DOES 

A Eliminates tedious test strips and wasted 
^ bromide paper. 

• Tells you exactly the perfect exposure for 
each enlargement. 

• Gives you the density range of each neg- 
ative and what contrast grade of paper 
should be used with it 

• Tells you when an enlargement needs 
local control and when to start "dodg- 
ing” or holding back the shadows. 

A In short ... in a few seconds you can 
" determine every bit data you could 
possibly wish to know about any negative. 
It IS more important than a camera ex- 
posure meter. 

We will ship prepaid if your dealer cannot 
supply you Operates from 110-120 ^ a gkm 
volt Ac or DC Price, with very 
complete instructions . ■ 

HAYNES PRODUCTS CO. 

I3i Llbtrty StrMt, D«pf. SA-f, N*w York, N. Y. 

Difitrlbutor# to Dcftlers' Raymoi. New York; 
('raUt. Los AnxeltMi; Hurnateln, ChiraKO 
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volvf!8 to permit the projection of either ver- 
tical or horizontal pictures. Accommodating 
either film strips or 2 by 2 inch slides, the 
Diafant Model 1 is provided with a shielded 
reading window for identification of slides 
during projection. 

The Diafant Model 0 uses a 100-watl bulb 
and is somewhat smaller than the Model 1. 
All other details correspond with those of 
the larger model, with the exception that the 
lens is a 90-mm Parastigmat //4.5. 


oari^ca - 


Here It Is! 

ONE OF THE 
LARGEST 
MOST MODERN 
AND MOST 
COMPLETE 
CAMERA STORES 
IN THE WORLD 

Trom basement to 
Tiwt this nrnnlw bulld- 
InK at 142 JHilUin Ht., 
New York, bus been 
lo meet every 
conceivable require- 
inont of camera en- 
thusiasts. 

Tire new home of Abe 
Cohen's Kxchanao is 
completely air condi- 
tioned throimhout. 
Fast elevators provide 
rapid communication 
Noialde Innovations 
Include an exhibition 
gallery featuring one 
man exhibitions by 
prominent profession- 
als and amateurs; ex- 
tra large protection 
room ; perpetual dis- 
play of all standard 
enlargers with special 

diurk room»; opwstlnc dl«- 
pUv cd ftli typM ot ilchUAC 
•QoipinWtt; Molqaw counter diupUy* with moocinJ fllamlantJon. 

Wt'll oontlnut to moot all oompotHlon 

UasaAL ALLOWANCi ON 

roua OLD ipmrMSNT 


Am: rotn :.s:s 

u. 





ISXmtONXT. 


NIW TOtR 


Saymon-Brown Range 
Finder 

T he Saymon-Brown Range Finder 
($4.75), designed for use with cameras 
not equipped with a built-in range-finder 
focusing device, is 
declared by its mak- 
ers to be of “fool- 
proof, shock-proof 
construction.” The 
range finder is provided with a distance 
disk on which the numbers are clean-cut. 
Finished in black and chrome, the device 
has an extension foot for attaching lo a cam- 
era and is provided with a leather case. The 
distances range from 2 feel 6 inches to 
infinity. 



Pic-Sharp 

D esigned for facilitating ground-glass 
focusing, Pic-Sharp is the latest aid to 
photographers who find difficulty in focusing. 
The new device is made of soft pliable rub- 
ber, in the center of which is a magnifier lens 
that triples the size of the image. The manu- 
facturers claim for the Pic-Sharp that be- 
cause of its design it fits easily into the 
pocket or kit, cannot scratch ground glass or 
other equipment, and may he accidentally 
(.hopped or stepped on without breaking. 


Federal Fixed Focus 
Enlarger 

A LOW-PRICED ftilorger o£ the fixed 
focus type is offered in the Federal 
Model No. 835 Automatic Fixed Focus En- 
larger ($12.50). A 
double frame 35-mm 
negative strip is 
placed in the open 
view negative carrier, 
the switch pressed 
and a 3Ms by 5 inch 
enlarged image is 
visible on the ground- 
glass plate. A sheet 
of 3Ms by 5 or 2Vi by 
SMi inch bromide 
paper is inserted into the holder under the 
ground-glass plate. The switch is held down 
from five lo ten seconds, depending on the 
density of the negative and the paper con- 
trast used, and the enlargement is ready for 
development. Any bromide paper may be 
used with the Federal, the manufacturers 
recommending the purchase of paper in 5 by 
7 inch sizes. For cutting the paper, a paper 
glitter is supplied with the enlarger. 

The Federal enlarger is operated on either 
A.c. or and may be used as a viewer 
for colored transparencies if desired- The 
en|arger includes a corrected achromatic 
lens system and a pareboUn reflector for even 
distribution of lig^t. 




PHOTOGRAPHIC Hl ADQUAHTtRS SINCT 1899 


Become an expert 

photographer 

Train under world-famoua experts For pleasure or career 
IUk nioney-maklna njiportunltles! Cemmefeitl, Newt, 
Portrait, AdvertUini, Motion Pieture and other branrlK-i 
of photoRraphv I'ersonal Attendance and Homo Suulv 
courses Free booklet. 2Stb year. 

NEW YORK INSTITUTE OF PHOTOGRAPHY 
10 West S8 Street (Dept 184) New Yark City 


tool 


Save money on everything in photog- 
raphy with this guide to bargains in 
cameras, films, supplies, accessories. Send 
for your cojw of Catalog No. 72-2}j8 
[ today. It’s rREI. Use penny post card. 

iwHOLESAU RADIO SERVICE CO., INC. 

^lOO-V SIXTH AVE. • NEW YORK. N. Y. 



CAMIRAS it IpUlfMSNT 

All nudisa uul aiodaUrs n«w, wnkI und rMondl 
proctor#, I owwt pr»< 

TomSm ftMcptcd. l.lbenU •llowanpo. lOntsy lr•<^ 
IrkL Money InuA fumriintn*. 

Head for NKW 48 iwa* 


^Ofos/aop 


LOAD YOUR OWN CARTaiDOBS 


sW }-$1.00 


85-iin Motion Pltlura Film 

assrxj.$i.oo fti}s*}-$i.5o 

. Packed In 25 Ft Cans— Tested and 

Guaranteed by 

Optical DsvsIspBnat Carp. NEW YORK*^C1TY 


NcHaaI buy famous CAMtRA'. 

ON CREDIT 


• Owa Cl fomoiup oaoMiza for a small down 
payiumL 12 nooths to poy. Txado-la yoisr 
old oaaioral Write for intemotten on tM 
comora that in te r— te you, ond dolaUaof our 
TlmoPoymont Plan for r— poaslbte potaona. 

Wasaicad iteoiigS Ctmmtml Crswilf Co, 

naa s eososuw ♦ is l whi a., swa., n. 
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The Perfect Devetoper For 
Miniature Negatives 

SmtfordetcrtpHveiltereOvm S*2 
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JACOB DESCHIN, conductor of our *'Camera Angles** department, will 
answer in these columns questions of general interest to amateur photog- 
raphers, Jf an answer is desired by mail, enclose a stamped, addressed 
envelope. Queries should be specific, but Mr, Deschin cannot undertake 
to draw comparisons between manufactured products nor to advise on 
the purchase of equipment or materials. — The Editor. 


Q, In a recent issue (July, 1938) you 
answered a query as to finding the 
depth of focus for various distances 
and stops* In your reply you said that 
to find the hyperfocal point one must 
^^Multiply the focal length by itself; 
multiply the result by the circle of con- 
fusion (in your ease 1/250* . . *) ; divide 
the result by the / value of the lens • « • 
multiplied by 12 to obtain a result in 
feet instead of inches*^’ First, in what 
units is the focal length given, cm or 
inches? And what of the circle of con- 
fusion is 1/250 — the radius, diameter, 
or circumference — and in what units is 
it given? And why, in the example 
worked, was the focal length (7*25)^ 
multiplied by 250 instead of 1/250? 
The / value of a lens, as 1 understand it, 
is the ratio of its focal length to its di- 
ameter, and since this is dimensionlesH, 
how can multiplying it by 12 turn it 
into feet? Will you please set mo 
straight on this matter? — C. /* La¥. 

A, Perhaps we took too much for granted, 
but we wrote on the assumption that in this 
country the focal length of a lens, when not 
otherwise stated, is generally understood to 
be expressed in inches. The same applies 
to the circle of confusion measurement, 
which is l/250th of an inch, the diameter 
of the circle or disk of light known as the 
circle of confusion, employed in calculating 
the hyperfocal distance in this particular 
case. The figure 250 was used because, since 
all the measurements were expressed in 
inches, the reciprocal of the circle of con- 
fusion (1/250) is 250, The multiplication 
of the / value by 12 was used merely as a 
convenience in arriving at the measurement 
in feet. The same result may be obtained 
by ignoring this part of the calculation, 
setting a result in inches and then dividing 
the latter by 12. 

la tlie rnngu finder on a Lelea enm- 
nm odjvalnfi lo allow the fooal diatonee 
from iiio object to tlio film finite or la 
ft adjuatod to abo# tiho diatanoe to tome 
othw point on tlo enmorn? Tbo ma- 
jority of iargor oanMwaa figure Ike dio* 
tanee to tlm lotta, do timy not?— -C* B» S* 
U the diatanoe Indicated were le ^aorae 
otfter pobit on the eameta,*' the whole pur- 
at ^ ihnge finder would be defeated. 


on the plane where the film surface lies. 
When the subject is sharp in the range find- 
er, in your case when the “two images” 
coincide and are one, the subject will he 
rendered sharp on the film emulsion when 
the latter is exposed to the light reflected 
from the subject. 

Q. Would you please tell me if It is 
possible to make full color movies by 
using Kodachrome film in a Uni vex 
8-mm movie camera equipped with an 
// 5.6 Ien8?---K. B* 

A, Kodachrome film is not at present avail- 
able in loadings for the 8-mm Uni vex. If it 
were, however, there would he nothing to 
prevent your using it in the IJnivex equipped 
with the //5.6 lens, provided there is suffi- 
cient light intensity to permit taking motion 
pictures at the normal movie-taking speed. 

(?* What is meant by the term *‘loc-al 
intensification?’’ — A, L. 

A, This refers to the use of a chemical 
solution for building up density in a selcrlcd 
part or parts of an under-developed negative 
so that these portions may print satisfac- 
torily, 

Q* 1 have a 1200-rpm synchronous 
motor which, 1 believe, is just the thing 
with which to measure shutter speeds 
of cameras. My idea Is to fasten a piece 
of wood at right angles to the shaft 
(balanced, of course), with a flashlight 
bulb on the end of it* 1 would then take 
pictures of the light revolving and from 
these calculate the speed of the shutter 
very simply* What accuracy could be 
expected?— G* B. 

A, Shutter speed testers devised by ama- 
teur workers are usually based on the use 
of a device that revolves at a known speed 
and employs some luminous point to record 
the results of the test for each shutter speed. 
The length of the arc formed by the revolv- 
ing light is related to the number of revolu- 
tions made by the rotating device in one 
second. The measurement of the arc, there- 
fore, provides the answer to the shutter’s 
efficiency with regard to any oithe marked 
speeds. Hie condition of .continuous move- 
ment at a known speed that will not vary 
Is fulfilled by the motor you mention and 
the uie of a irevolving bulb provides the 
lominoui point or light source* Yeulr pfob- 


DOLLINA 

UBe Outstanding 

VALUE „ 

theMiiniatureField 


These precision minicams use all standard 
35 mm. film including Kodachrome. De Luxe 
models II and III are equipped with built-in 
range finders of the most dependable type — 
optically perfect, lens-synchronized, operating 
on the split-image principle. 

They also have optical tubular view finders 
and other refinements including: Compur 
Rapid Shutters, with speeds from 1 second to 
1 /500th; automatic counting and film-locking 
device; completely closed and protected front; 
focusing to about three feet; loops for neck- 
strap; tripod socket, etc. Genuine leather cover 
and bellows. 

De Luxe Dollinas are priced extremely low, 
considering their high quality construction 
and fine lens equipment. 



has a bullt-ln range finder tn chrome mount, cor- 
rected for parallel, and many other refinements, 
including a very conveniently located body shutter 
release 


With Seluitider Xaaar f/2.8. 
With Zeiti Ttitar f/2.8 


180.00 

02.50 



With dependable range finder built-in. 

•ehn^dar Radlenar 1/2.0 la OaoiiNir Rapid 

thutttr 085.00 

With mhaelder ktaar f/1,0 la Otaiflir Rapid 

•huttar . „ OS.M 

1/2.8 in ' baaipar Rapid 

XaiNta f/a’lii Oowpiif” Rapid 


^ J^81na, with which focus Is ohtainad 
In/h - rotating tha lam. U equlppad 

adth a Cartar r/4.5 Itna in Tario type shutter. 

$21 .ao 

wua ipaaoi up to 1/800 mc Sft-IMI 


BUntllGH BROOKS 

> N c o » F- o » /fc T c r;» 

!: ■ WIST 41 ’" STRUT Nf W VOK»f 
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tl9 Kalart Contest Olfors $250 
In Cosh for Mctwres by Amateur 
or Professional 

PUnty of prizot for good picfurts token 
with the new Synchro-Sunlighi tech- 
nique. Second prize ii $50, third $25, 
fifteen $5 awards. 

October is a wonderful month for out- 
door pictures. Beautiful efFects can be 
obtained in the sun with a synchronized 
flash. Bring true Hollywood studio tech- 
nique to your outdoor work. With the 
Kalart Micromatic Speed Flash — a pock- 
et-sized light source — you'll get beautiful- 
ly balanced negatives with fully exposed 
foregrounds and correct rendition of 
clouds and distant objects. 

Ask your dealer for Kalart entry blank 
and folder on Synchro-Sunlight Photog- 
raphy^-^ ntrancing new technique. Con- 
test closes November I. 

Raior Skorp Negofives with 
Kolorf Synebroiiiied Range Finder 

Give your Speed Graphic or other 
plate or film pack camera the conveni- 


ence of an expensive miniature by in- 
stalling a Kalart Synchronized Range 
Finder. For Speed Graphics $27.50. For 
other film pack cameras— $20.50. 

See your local dealer, or write the 
factory. 

Dept. PIO, 915 Broadway. 

New York, N. Y.; or Room 
619. Taft Bldg., Holly- 
wood, Calif. 



KAILA 


Iff^yPHO IOGRAPHIC DEVICESI 

nud, m U.S.A.Wmm 



Henry Herbert 

announcen 
the new 

LIFA FILTER SET 


New as tomorrow ... os necessary as a 
shutter . . . the new LIFA Filter Com- 
bination Set has been acclaimed as one 
of the brightest ideas in years! Take 
your choice of any 2 LIFA Filters and 
you get the Sunshade (which shuts out 
unwanted light rays) and the Bakelite 
Carrying Case without extra charge. 
LIFA filters are made of finest optically 
worked gloss . . . spectroscopically cor- 
rect • • . and are so precisely mounted 
that they fit evenly on any lens. There 
are 10 LIFA Filters ... 3 yellows, 2 
greens, a blue-green, three reds and a 
haze . . . each one {fulfilling a specific 
purpose in the year-round activities of 
the careful workman. 



• Choice of any 2 LIFA Fillers! 

• Needed Sun Shade, Free! 

• Bakelite Carrying Case, Free ! 

ALL FOR THE PRICE OF 
THE 2 FILTERS ALONE! 

Handy! 

Convenient! 

Economical! 




21 mni. 

Price 

$2.25 

.H2 mm. . . 

PrUo 
. $.8.00 

24 mm. 


87 mni. . . 

8.25 

25. S mm. 

2.50 

Leica 


Rdtina 


42 mm. . , 

. . 3.50 

27 mm. 

8.00 

51 mm. 

. . . 5.00 

28.5 mm. 


57 nun. . . 

g.00 


Sm« Your i}oalmr or 
Writo for LUoroturm 


HENRY HERBERT 


lem is to select a tiny bulb and an extremely 
light-weight support for the bulb in order 
to keep drag down to a minimum. If you 
can effect such an arrangement, the result- 
ing tests should prove fairly accurate. 

Q* Enclosed are 14 prints from neg- 
atives 1 have taken in different parts of 
the world, which if anitable 1 wish to 
offer for publication along with the 
necessary notes. They are submitted for 
comment as to their merits for repro- 
duction only ; I would like to know what 
type of negative and print is most dfv 
sirable for that purpose. — J. D. M. 

A» It is difficult to tell from the obviously 
rushed prints you have submitted just what 
type of negative they were printed from. As 
for the subject-matter, it will stand the best 
chance if accompanied by an article and 
submitted to a magazine or newspaper fea- 
ture section which is in the market for this 
type of material; that is, travel. A negative 
with good detail in the shadows and enlarged 
to at least 5 by 7 or preferably 8 by 10 inches 
on glossy paper with the general tone on the 
light side will please the editor no end, pro- 
vided, of course, that the subject is some- 
thing he can use. 

Q, Can you give me a simple formula 
for cleaning trays? — F. X, R. 

A. For cleaning all ordinary photographic 
stains from trays and graduates, the follow- 
ing solution has been found successful : one 
ounce of sulfuric acid added to ten ounces 
of a saturated solution of potassium bi- 
chromate. 

Q. Several weeks ago I bought a set 
of color filters for my camera. 1 have 
been discouraged with the results, be- 
ing unable to determine the correct ex- 
posure for the different filters. 1 have 
always been very careful In calculating 
expiMiure times, using a meter and con- 
sidering the factors indicated in the 
filter set instructions. But this seems 
to be of no avail as some of the filters 
cause over-exposure and some under. 
My set consists of a holder and five 
optical glass filters. — 5. A. 

A. We are not familiar with the filler set 
you mention and would suggest that if you 
do not find the given factors to be accurate 
you write to the manufacturers or distribu- 
tors of the filler set, state your experience 
with their factors when using certain films 
and ask for a revised table. Filters do have 
different effects on different makes of films 
and the best way to find the proper factors 
for given films is to write to the service de- 
partment of the manufacturers of the film. 
Another way, although more laborious, is to 
make tests on your own and determine the 
proper factors for yourself, 

Q, 1 have a 16-mm motion picture 
camera which is an old timer. On the 
film formerly used the perforation 
track ran down the middle. Can you 
tell me where I may purchase 16-mm 
film with the track in the middle? — 
W. A. H. 

A, This film is no longer available. While 
it may be had perforated in the middle on 
special order from film manufacturers, the 
minimum quantity which the makers wouhl 
be willing to supply would probably be 
much more than you would want for ama* 
teur purposes. 





EXPERIMENTAL TELEPATHY 
By RenS Warcollier 

A TRANSLATION from piibliBhed ac 
counts of the experimental work of the 
author over a 15-year period, published in 
this country by the Boston Society for Psy- 
chic Research with which he had close re- 
lations, The numerous illustrations include 
many which are presented in pairs, of which 
the first in each instance shows the drawing 
transmitted and the second the image per- 
ceived. Many of these show striking corres- 
pondence. The author attempts an explana- 
tion of the nature of telepathy and discusses 
the subject in other respects, in addition to 
giving the accounts of the actual experi- 
ments. (290 pages, 5% by SV 2 inches, illus- 
trated.) — $3.70 postpaid.— G, /. 


Books 

SELECTED BY 
THE EDITORS 



taken with his own pre-eminence, make this 
a hook capable of wiping of! the history 
hater’s hate. It doesn’t even look like a text 
book. This reviewer has read it (in the 
earlier edition) three times. (669 pages, .SVi 
by BMs inches, 215 illustrations.) — $4.20 
postpaid. — A. G, /. 


GUINEA PIGS AND BUGBEARS 
By G. L. Eskew 

AN open attack on Consumers’ Research 
JTX and on Kallett and Schlink, the au- 
thors of the widely-read book “ 100,000, (XK) 
Guinea Pigs.” While many cooler heads 
thought that book greatly overdid a job that 
needed doing, it being as sensational and 
exaggerated a hook as your typical crusader 
can usually be depended on to produce, there 
isn’t much more to he said for the present 
counterblast to it. Even so, “Guinea Pigs and 
Bugbears” makes interesting reading and 
may lead the previous reader of “KX),000,000 
Guinea Pigs” to strike an average between 
two extremes. (269 pages, 6 by SMt inches, 
illustrated.) — $1.65 postpaid. — A, G, /. 


TRANE AIR-CONDITIONING MANUAL 

A ssembled and presented in this one 
L large volume is a complete course in 
air conditioning, beginning with a study of 
heat fundamentals and continuing through 
more technical and mathematical aspects of 
a conditioned air supply. The facts arc based 
upon the experience of one large company 
which is one of the pioneers in this new 
science of comfort. This volume is rather on 
the technical side including, as it does, more 
mathematics than the layman would ordi- 
narily like to work with, and numerous 
tables. It is recommended especially for 
air-conditioning engineers. (333 pages, 8V^i 
by 11 Vi.) --$5.00 postpaid.— f. D. M. 

DUODECIMAL ARITHMETIC 


BOTH SIDES OF THE MICROPHONE, 
TRAINING FOR THE RADIO 

By John 5. Hayes and Horace /. Gardner 

A verage radio listeners are familiar 
L only with the receiving end of radio 
broadcasting. Here, however, they can find 
a compact story of the other side of the 
microphone — the program department, the 
musical division, sound effects, the an- 
nouncer, and so on. Those who are inter- 
ested in broadcasting from a vocational 
angle will appreciate the succinct informa- 
tion which the authors present. (180 pages, 
5^ by 7% inches, unillustrated.) — $1.40 
postpaid.— P. P. 

THE CONQUEST OF CIVILIZATION 
By James Henry Breasted, Ph.D., LL.D., 

A new edition, fully revised, of an ac- 
count of the earliest civilization in 
®^gypt. Western Asia, Greece and Rome. To 
call this a history would he to mislead the 
reader and do the book an injustice. If only 
books like this had been used in the schools 
cf a generation ago, the word history would 
not make most middle*aged people of today 
shy off the subject but like it instead. The 
smooth flow and charm of Breasted’s style, 
his own dislike of the old-fashioned bore- 
dom of dates, lists of kings and battles, and 
the vividness and humanness of his account, 


By George S. Terry 

A LAR(^»E volume containing full instruc- 
tions for using the duodecimal system 
of arithmetic, with extensive duodecimal 
tables (accomponied by examples of their 
use) of square and cube roots, reciprocals, 
logarithms and trigonometric functions in 
terms of the duodecimal circle; together with 
shorter tables of some of the higher mathe- 
matical functions. To duodecimal devotees 
this work will long he a landmark. (407 
pages, 9yi by IIV 2 inches.) — $7.73 postpaid. 
- A, G, /. 

MASTER BUILDERS OF SIXTY CH^.N- 
TURIES 

By John Anderson MiUer 

VJf/HEN Moung Tien started work on 
W the Great Wall he had at his disposal 
a force of about three hundred thousand 
men. It soon became evident that a force of 


We can anpply oar readers with any 
of the hooks reviewed In this de- 
partment* Prices quoted include do- 
mestic postage* Foreign prices are 
necessarily hiither due to increased 
shipping charges. 
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this size would not he able to build a wall 
<tf the desired type and length in less than 
about a hundred years. So the system was 
changed. Moung Tien laid out the whole 
course of the wall across North China and 
work was then begun at numerous places 
along this course instead of pioceeding step 
by step from the original starting point.” 

This paragraph, taken almost at random 
from the hook, serves to indicate the manner 
in which the author has brought to life the 
details of construction of many great monu- 
ments of man’s genius. In this volume he 
sets the reader down at the scene of the job 
and almost allows him to see with his own 
eyes the essential details of the construc- 
tion work. The result is a fascinating study 
of the construction of the Pyramids, the 
Great Wall of China, Roman aqueducts, 
Roman roads, cities of the Mayas, Crusaders* 
castles, dykes of the Netherlands, subways, 
bridges, the Panama Canal, and other great 
projects. Midnight oil will be burned by 
many who expect to read this book in sec- 
tions but wind up by reading it all at once. 
(315 pages, 5Mj by 8V2.) — $3.15 postpaid. 
-F. /). M. 


LIGHT 

By Vivian T. Saunders, M, A, 

A COMPACT treatise on elementary op- 
tics, not for entertainment hut for study, 
dealing in respective chapters with reflec- 
tion, refraction, lenses, reflection at spheri- 
cal surfaces, optical instruments, rcfractom- 
( try, color, photometry, light velocity, inter- 
ference, diffraction, and polarization. It is 
intended for use in the English schools, is 
thorough as far as it goes (a good, solid 
elementary grounding) and employs high- 
school geometry and algebra throughout. 
(328 pages, by 7 inches, 196 illustra- 
tions.) — $2.65 postpaid. — A, G. /. 

HEREDITY AND POLITICS 

By /, B, S'. Haldane, Professor of Biometry, 
University of London 

A NOTED biologist discusses some of the 
central dogmas of eugenics (using the 
term largely as it is conceived by politicians 
and by a part of the public) and shows the 
fallacies on which some of them are pre- 
mised. The futility of the sterilization laws 
of this country and Germany, with their in- 
tention beneficial hut their scientific basis 
faulty; the fallacy that all men are created 
equal, and the causes of human inequality; 
the fallacy of racial superiority; the ques- 
tions of race mixture and of other race prob- 
lems — these and cognate subjects are dis- 
cussed directly and clearly and their truly 
scientific aspects are explained. Just such 
questions are daily debated at social gather- 
ings and in Pullman car smoking rooms, 
usually with more heat than light and often 
with perfect logic based, however, on faulty 
premises. This book states the premises ac- 
cording to science and not according to poli- 
ticians, self-admiring nationalities, dictators, 
and other well meaning, wishful, or end- 
seeking thinkers. (202 pages, 5 by 8 inches, 
14 illustrations.) — $2.65 postpaid.—^^. G» /. 

SEE PAGE 204 
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A Monthly Department for the Amateur Telescope Maker 

Conducted by ALBERT G. INGALLS 



T hree telescopes construct- 
ed by our readers^ which win 
deserved applause for excellence, 
are shown in Figures 1, 2, and 3. 

Finished is the word for the 
6" portable ’scope shown in Fig- 
ure 1, made by Emir Kelley, of 
South Brownsville in the south- 
western corner of Pennsylvania. 

All its parts are of instrument- 
maker grade of workmanship, as 
the photograph shows. A Kindle 
“crocodile-type” grinding ma- 
chine (“ATM,” 4th cd., p. 235), 
also made by Kelley, is equally 
finished in appearance and its 
description will be published at 
some later date. Kelley’s tele- 
scope has an eyepiece adapter 
that rotates 90® over the top of 
the tube in a transverse slot. It 
also has a weight-driven clock 
that will run SVa hours with one 
setting. 

We detailed one of oiu: super- 
sleuths to dig up more data 
about Kelley, as we suspected 
him of being something of an 
inventive genius, and this secret 
operative reports that he is the 
senior partner of Kelley and 
Stewart, makers of auto jacks and cranes; 
also that he owns a famous grandfather clock 
of his own design and make, which not only 
tells the time and the moon’s phases, but is 
a true Gentleman’s Annual Best Friend and 
Life Preserver. Almost any married man will 
recall the awful feeling experienced when, 
one day of the year and generally along 
toward bedtime, his wife bands him a calen- 
dar and stands waiting before him with lips 
tight drawn; whereupon he is at first pur- 
zled, then leaps suddenly from his chair, 
passes a trembling hand across a flushed 
brow and begins thinking fast for alibis. 
Once more, doggone it, he has forgotten his 
wife’s wedding anniversary! And now it is 
too late — too late! To Kelley, however, noth- 
ing like this ever happens, for on that date, 
once each year, the good old grandfather 
clock he devised raises a small flag on a min- 
iature flagpole and blows a whistle {Esquire 
please copy) , Kelley then dashes downtown 
and buys flowers. 

The design in Figure 2 seems almost ideal. 
It is a 6“ Cassegrainian-Gregorian combina- 
tion made by Roy E. McAdams, a designer 
and builder of miniature gasoline engines, 
according to his letterhead, and situated at 
2155 S. limestone St., Springfield, Ohio. 
“Time consumed for making patterns, ma- 
chining castings (which are of aluminum 
alloy) and grinding and polishing optical 
surfaces was approximately 8 months’ spare 
time work,” he writes. 

“The main mirror is 30” in /i. and the 
Gregorian combination has an amplifying 
ratio of 6. Despite the fact that its accuracy 
is excellent. It is used but little.” fThe pres- 
ent year is the dOOth anniversary of James 
Gregory’s hirth^£d.] 

“The clock drive consists of synchronous 


Figure 1: Kelley’s attractive portable 

motors and a train of gears which give side- 
real time to a minute fraction of a second 
for a run of 24 hours,” 

Tlie axes of the McAdams telescope have 
the cross-section urged by R. W. Porter in 
“ATM,” and the plate attaching the declina- 
tion axis to the tube is also a thick, heavy 
one. When mounted on a fixed base this 
’scope should be rock-solid. The tube is a 
piece of engineering design, and the whole 
is also “easy to look at” — a factor not always 
combined with good engineering design, just 
as good engineering design is not always 


ideally combined with “easy to look at ” 

The third well-designed telescope is shown 
in Figure 3 and is commendable for great 
rigidity. The maker of the mounting, Wil- 
liam W. MaxweU, 1018 S. Franklin St„ Mt. 
Pleasant, Mich., whose letterhead indicates 
that he runs an electric and ox-acetylene 
welding establishment, has really gone as far 
as Porter urges in “ATM” (4th ed.) in the 
direction of that desirable quality — some- 
thing that few of the telescopes made by 
amateurs (and professionals) exhibit. This 
telescope was built as a memorial to the late 
William Tyler Olcott, for the Daytona Beach 
Star Gazers* Club, and is to be set up at 
Daytona Beach, Fla. The piers shown in 
Figure 3 are merely temporary rough ones 
of wood. Concrete piers are to be built. 

Most of the details are best explained in 
Figure 4, which is well worth stopping to 
study at this point. The bearing of the tube 
is of the full lliree-point type with really 
wide spread, and the mounting is as stiff as 
a mountain. 

The counterweight lube, shown in Figure 
3, is a piece of galvanized steel bent to form 
a 20-sided figure. 

At the lower end of the polar axis shaft 
is a 120-tooth starter ring-gear (Figure 5) 
welded to the edge of the brake drum. The 
drive is a large hand-cranked phonograph 
motor and will run for 35 minutes. There are 
setting circles on both axes and the slow 
motions operate from the eyepiece neighbor- 
hood by way of flexible shafts. 

The mirror was made by R. E. Stevens, 
500 S. Ridgewood Ave., Daytona Beach, Fla., 
and is of Pyrex. 

“Yours for bigger and better bottlenecks,” 
Maxwell signs his data letter. Proportion- 
ately this mounting has the biggest bottle- 
neck we recall seeing, outside of Porter’s 
mounting for the 18” Schmidt at Palomar 
(“ATMA,” p. 398). 



Figumiit 


r MuxjrutUt inemseives, are luu; 

as interesting as tdescopet 
The following notes attempt 
snoop a bit into the private live) 
of some of the auUiors o 
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telescope makers who aeem t< 
have burst right into prolessiona 
optics. 
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the authors of “ATMA” then 
was an unsuspected moving pk 
ture actor. “I presume joi 
know,” Capt M. A. Ailidie ol 
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m maker-«“ATM,” p. 100) 
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pie Chronograph’ in ’ATMA’ u 
better known as Wfll 8ay» thi 
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Dali sent us an naws 
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. meat rficwa re- 
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Figure 3: Maxwell's rigid Vope 



Figure 4: Declination axis detail 


EICOTST FIELD REFLECTING TELESCCMPES. 
Fierce made. Theoretically and mechanically right, 
with portable mount, ready to use. 4^, $100; o'', $125. 

RICHEST FIELD EYEPIECE 1.14" efl, .92" field $6.50. 

SALES-SERVICE SHEET. Bend $1 and 25 words ad- 
vertising your mirror, mount, or anything you want to 
sell or buy. Mailed with our circulars for 1 month, 

PORTABLE MOUNT. With rigid pipe pedestal. Mov- 
ing parts of bronze. For 6" or smaller telescopes. $10. 

ACCURATE FOCUSING Is easy with our spiral sleeve. 
1^/4" O. D. Send Pierce oculars for fitting, $1 each. 

VERY SPECIAL. All-inclusive telescope kits. Proper 
glass, clean abrasives in tin boxes, best rouge, real 
pitch, a complete EYEPIECE, an ALUMINIZED DI- 
AGONAL, complete instructions, 4" — $3.50, 6" — $5. 

Free lent of your mirror. Write for catalogue of supplies. 
TWENTY YEAR.S OF EXPERIENCE TO HELP YOU 
John M. Pierre • 11 Harvard Si. • Springfield, Vermont 


“TELESCOPES” 

and 

Supplies for the Amateur Telescope Maker 

*For a better Mirror use Pyrex* 

f/' pyrex Kit, eight grades <if ahraKives, rouge and piteh, with eomplele in- 
strurtioiiH, 

TeleseopeH from 2" to 20" RefieelorH and Refractors, mounlingN, eloek drives, 
mirrors and lenses. 

Send six rents for our large illustrated Catalog. 

TlIVKLEY LABORATOHIE.S 

Makers of Astronomical Telescopes and Equipment 

2035 Ashby Ave. Berkeley, California 



new big while spot on Saturn, soon after- 
ward was elected a fellow of the Royal As- 
tronomical Society and then published a 
hook called ‘Through My Telescope.’” We 
find that this same book was reviewed in 
our June 1936 issue, l>€forc we knew Hay’s 
identity. Hay lives at Hendon and owns a 
5" refractor. 

D. Everett Taylor, author of the chapter on 
“The Refractor — Metal Parts and Mount- 
ing,” in “ATMA,” before his recent rctirc- 
inenl was one of the leading dentists in New 
^ ork, also an outstanding tenor singer. 

H. E, Dali of Luton, Bedfordshire, Eng- 
land, mentioned above (see “ATM A” chap- 





ALUMINIZING 

NEW SURFACE-HARDENED ALUMINUM 
COATINGS 

KHMtrr resistance to niechamcel .abra- 
sion .111(1 uniformly superior in reflectivity 
.it the same reasonable prices maintained 
in the past. 

Coating Prices: 4"-— ^1.75, 5"— #2.00, 6" 
— #2.50, 7" — #3.00, 8"— -#3.50, 9" — 

#4.25, 10"— #5.00, 11" — #6.50, 12"— 

#7.50, and 12J^" — #8.00. Larger sixes up 
to 36 inches tn diameter on tequest. 

Diagonal ^'oatings for diagomds of the fol- 
low mg w idllis . 

II//'— 50c, D/i"— 60c, 1%"— 75c, 2" 

— #1.00, 2'.i"— #1.25 and 3"— #1.50 

LEROY M. E. CLAUSING 

720 Greenwood Ave. Wilmette, 111. 


b uild your OWN aiil^ji.. ' ... ' 

Reflecting Telescope 

6 inch kit (F.O.B., N. Y.) $0.50 

Contains 1-6" x 1" disc for mirror, w 
6" X W disc for tool, all necessary abra- 
sives, rouge and pitch. Copy of instructions 
10c. Catalog free. 

Optical Development Corp., 1560 BVay, N.Y. 


IXTRAOKDINARY iARGAINf IN NiW 
• POWIR raiSM ilNOCULARS 





ft S'*!* 


p i* <m« ot tho 
ytuu*. day and 
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•ISA t IlMO 

CoUssl. 


•KSS, • $14.10 

Srientine AWjfMjR 

•« West Braadvay Wtv Vsrk 0lty« N 


Y. 


-TELESCOPE MAKERS- 


KITSp^OUR specialty 

PRECISION WORKMANSHIP 
BETTER QUALITY. LOW PRICES 
MONEY BACK GUARANTEE 
6" KIT $3.7S 

Indmlcs 2 kIbsh (Ukcm, (Hirroct Ihhkru'sft, loinpered 
i)il(li, rouKo, l(‘nt HhraHiveB JnstnidlonH, ett 


With book ^'Aiuateur Telesnipc AfaklnK*' 


$0.25 


FREE ALUMINIZED DIAGONAL with each kit 
PYREX KITS 

0", coiiiplctc' $ri 50 

K", ( (iiiiidctu 00 

other sizes proportionately low 

ALUMINIZING 

OPTICALLY CORRECT FINISH 
6" — #2.50 8" — #3.50 10" — #5.00 

Other Sizes Proportionately Priced 
MIURORS TKSTKD FREE OF THAROE 
PYREX MIRRORS MADE TO ORDER 
PRISMS—EYEPIECES—ACCESSORIES 

rilKE catalog Tclcscnpcn, 3/<rrt»*rop« s, Blmculatti, 
itc InatructionH for TtirKcupc Making, 

PRECISION OPTICAL SUPPLY CO. 
1001 E. 163rd Street New York City 


KITS OUR SPECIALTY 


4" kit $ 2.95 

6" kit . 3.75 

8" kit . 6,75 

10^ kit 9.95 

12" kit 14.75 


Pyrex $ 4.25 
Pyrex 5.50 
Pyrex .. 8.50 

Pyrex . . 13.95 
Pyrex . 24.00 


Kits contain 2 glass discs, 8 grades of abrasives 
(fewer do not insure an optically perfect surface), 
rouge, pitch or beeswax, and instructions. 

Money-back $Mtrantte that 

THESE KITS ARB SECOND TO NONE 
REGARDLESS OF PRICE 

(send for free catalogue) 


ML CHAUFIN, 1425 LeagfdlWir Avt., New Toik, M, Y 
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MlilRORKlTS 

SPECIAL OFFER UNTIL 
Nov. 1st. 1938 

6** Mirror Kit consisting of thick 
Mirror Blank, thick Tool Blank, 5 
grades finest Abrasives, Pitch and Rouge 
obtainable. Silvered Flat and Decker’s 
book “THE HOMEMADE TELE- 
SCOPE“ all for $3.50. Other sizes pro- 
portionately low. 

Ramsden Oculars, corrected, made 
from finest optical glaaa. Polished 
Threaded Brass Cells and Separators — 
Va^ y 2 \ V\ $4,00 each. 

Complete Telescope Mounts, and all parts 
needed to construct your own mount. 

For Free Circular, write to 

DONALD A. PATCH 

38 Cresetiit Strstt Sprlnoflsld, Vermont 




THE UNIT SKY MAP 



Observations of the Planet Mars . .. Price 75^ 

Familiarize yourself with marking and 
be prepared to observe the 10.58 op- 
position. 

Blue Prints for Sliding Roof Observa- 
tory— $1.00. 

One only 4^ Objective in Brass Cell 
—•$60.00 

Write for Information 

H. 1. Will 

9251— I73rd 8t.. Jamalot, N. Y. 
★★★★★★★★★★★★★★★★★★★★★ 


AMATEUR 

TELESCOPE MAKERS 

Mountings, Combination Prism and Eye- 
piece Holders, Mirror Outfits, Mirror 
Cells, Tubes, Prisms and Eyepieces; 
also Complete Mountings. 

Price List on Request 
C. C. YOUNG 

517 Main Stract E«»t Hartford, Conn. 


PYREX RJ.T. MIRRORS 
Semi-Polished Spheres 
4%"— P.4— $6.50. 6"— F.4— $9.00. P.8— $7.00 

R.F.T. MOUNTINGS 

Lacquered inside and out. Alunilmini tubing 
5" dia., tSi" walls, 19" long. Mirror cell — e.ve- 
pleee tube— flat holder — Focus adjustment. 
$12.50 each. 

J. A. MEYER 

10M7-92nd St. Oiona Park, L. I., N. Y. 


DON' 

T fall for the bluff. . 

1 buy a drawing set 
for its deceptive 
looks 

B 

UVA KERN 

DRAWING SET 

Ur 120 YEARS 

Mid yov §9t d«iMiid- 


Write to 

KERN COMPANY 

ISO LiNrty Rtroot 

Now York. N. Y. 



Figure 6: Astronomical cinemactor 


ter on the “Camera Obscura“) is an engineer 
who works on design for the 100-year-old 
firm of George Kent, Ltd., makers of indus- 
trial measuring and controlling instruments 
such as meters for the accurate 
flow of water, steam, gas, air, oil, 
and other fluids. The photograph 
of Dali, Figure 7, was taken by 
F. W. Eplcy of the Amateur 
Telescope Makers of San Fran- 
cisco, when visiting him in Eng- 
land. 

A. W. Everest (opening chap- 
ter, “ATMA,“ on mirror mak- 
ing) is assistant to the superin- 
tendent of the distribution trans- 
former factory of the Pittsfield, 

Mass., works of the General 
Electric Company. 

Harold (telescope drives) Lower of San 
Diego, California, with chapters in “ATM” 
and “ATM A,” during the World War was 
a Leatherneck and instructor on the rifle 
range and machine-gun school. His hobbies 
are archery and photography. 

Franklin B. Wright, similarly with chap- 
ters in both “ATM” and “ATMA,” is a 
telephone engineer with the Pacific Tele- 
phone Company. 

Cyril G. Wales, “ATMA” page 274, is a 
maintenance engineer with the Edmonton 


Municipal Automatic Telephane System* et 
Edmonton, Alberta, Canada. His hohbieisi m 
mountaineering and photography. 

John Bunyan (“ATMA,” page 42S, alde^ 
re^ clock) is president of the Beithoud Na* 
tional Bank, Berthoud, Colorado. 

P ERSONALITY items about other prom* 
inent telescopticians : No American “opt 
posite” to the English moving-picture actor 
Hay, named above, is known to us. The 
closest we can come to this is Rod LaRoeque 
of Hollywood, an amateur telescope maker 
who now and then does a turn in pictures. 
Byron, Lord Graves, of Los Angeles, who 
knows numerous cinemactors and actresses, 
in reply to your scribe*8 urging, writes as 
follows about LaRoeque: “Used to be popu- 
lar in the silent film days. Married Vilma 
Banky and is a very happy family man. Fine 
mechanic and has a complete metalworking 
and woodworking shop (Figure 8) back of 
his home. Makes ship models, furniture. 
Built a camera complete, except lenses, which 
he sold for $250. Built the 6" //8 shown.” 

Another American movie actor who rales 
as a sort of “friend’s friend” of tclescopiics 
is Franchot Tone, whose father 
is president of the Carborundum 
Company. We doubt whether 
Franchot actually abrades glass 
with the paternal Carbo. 

In “ATM,” on page 402, there 
is a picture of Winston Juengst, 
with a telescope. When this was 
inserted, quite a number of years 
ago, Juengst was only a young 
lad; but time marches on and 
the lad Juengst finally grew to 
manhood, entered the University 
of Rochester, look that Univer- 
sity’s stiff, four-year course in 
optometry (Columbia also gives a superior 
course in optometry), and today is teaching 
in the School of Mechanical Optics, Monta- 
gue and Henry Streets, Brooklyn, New York, 
where training is given in the mechanical 
work of filling oculists* and optometrists* 
prescriptions. 

How many others may have been steered 
into optics as a life career through the awful 
effepts of “ATM” we know not, but one is 
W. J. Kiefer, who now has a job in the 
Bausch and Lomb Precision Optics Depart- 



Figure 7: Dali 



Figure $: LaRoeqao and the kind of shop every hopes to hive 
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Figure 9: The virgin effort 


mcnt and at present is surfacing various 
types of precision prisms. R. E. Clark, author 
of the chapter on eyepiece making in 
“ATMA,” recently told us about Kiefer. 
“About five years ago,” he writes, ‘‘we had 
a young fellow as instructor in our local 
high school — that is, Kiefer. He made a 6", 
shown in the focogram (Figure 9) and 
brought it to me for test and correction. 1 
allowed him the facilities of my basement 
shop, and during three years I do not think 
he missed a single night. He then took an 
A.M. degree in optics at the University of 
Rochester and went with B. and L.” 

Urged to give some of the harrowing de- 
tails about himself, Kiefer first states that 
the kindness, generosity, and patience Gark 
exercised in attempting to teach him prac- 
tical optics are indelibly written on his mind. 
Regarding his first mirror (Figure 9), he 
thought at the lime that it really was fin- 
ished, but adds that Clark “evidently didn’t.” 
Clark “took one look at it and I guess that 
was plenty!” He started Kiefer on eyepiece 
lens making and gave him a course of 
sprouts all along until he went to Rochester 
and studied mechanical design of optical 
infiirumenls, physiological, physical, and ge- 
onietn?al optics. There he also earned part 
uf his tuition by working in the university 
optical shop assisting H. E. Wilder, optics 
^hop instructor and president of the Ama- 
teur Telescope Makers of Rochester who use 
facilities at Rochester University. 

So, if you are just a raw, rank beginner, 
and are afraid you will never amount to 
much in the mirror figuring line, look at 
Figure 9, a first mirror which only a mother 
could love, and have faith that, in time, and 
With work, you too will eventually arrive. 

Still another average telescope maker was 
H. W. Dietz, 2187 W. 25 St., Los Angeles, 
Calif., who is working on a group of Schmidt 
cameras for the Foundation for Astrophysi- 
cal Research— that is, as a professional. 

Ten years from now, what percentage of 
C. S. A. optical personnel will be from TNs? 


F or the benefit of new readers of Scien 
tific American, perhaps partly puzzled 
h some of the more advanced discussions 
telescope making and telescopdcs which 
appeared in this department, a new ap- 
proach, more elementary, will be made in 
future numbers by means of special space 
^^’t aside for the description of simple tele- 
^('opes such as the tyro can build as his 
maiden e0ort, also for discussions having tht 
f^^ginner*s point of view. Readers whb art 
already fatnUiar with the amateur telescopt 
tuaking hobby are invited to o/er sugges- 
tions for interesting the potential tyro. 


Latest Model G>mpressor 

_ Suitablo for 

FACTORY, LABORATORY or HOMB 
‘Powerful 



Ideal apraylna otitSt for all liquids such as paints, 
enameU. etc. Can also be used for cleaning, tire 
Inflating, and general purposes. Equipped with 
(icneial Klfcirlc, ^ HP a c motor Quincy air com* 
lireNSiir, adjustable safety valve, and 100 lb air 
gauge A beB\y duty Plummer spray gun with 15 
feet of hose Is also furnished Weighs#^ A CA 
only 60 U»s 

Complete and ready for operation 


Brown & Sharpe Steel Gear Pumps 



will maintain 10 inches vacuum or 10 ll»s pressure. 
Pump only $4 99, with A C motor $12.90 


BauKh & Lomb Navy Telescopes 

Bftld to have eott in oxooM of SI30*00 



An excellent finder, 7 lenses, achromatic tele- 
scope tube, erector draw tube and eyepiece 
draw tube. Excellent for Mpottlng game. Object 
Lens 2"; inafrnlfies 3 to 10 power; Exit pupil 
0.2' to 0 00"; Bye Lons 15/10". Cross Hairs. 
Anttular field 3*3o' to 20“; Erect $|O.SO 
Image. All bronze, 


Prismatic Rifle Sight & Observers’ Scope 



BAUSCH A LOMB OPTICAL BVSTCM 

Made hy Waincr A Swasey 6 power Consists of 
achromatic ocular A objective lens, calibrated reticule 
with Cross Hairs, 2 highly polished prisms firmly set 
in solid cast bronze frame with soft rubber eye-ciq) 
Micrometer adjustments for yardage and windage Used 
on Kiag, Fnflcld. Savage Springfleld, etc Complete 
with mount and oak leather case (not shown) SYJMI 
Reeular Prise $38 00 Now # 



Artillery Gim Mount 

Size by 10 Inches. Rack and Pinion gear 
on vertical arc. Worm gear drive on horizon - 
lul arc Vernier micrometer adjustment. Two 
vlttl levels rallbrated Herman silver scale. 
Steel body with bionze housing 

15 lbs. Price $3.50 




Genuine Bronze Pumps 

Suitable for Marine, Lab., Fac- 
tory, Home, Etc. 


CENTRIFUGAL 



No 1 Centrifugal Pump only, inlet outlet Price I 9.00 With A ('. motor 122.00 

No. 4 " “ " ” V/' " 117.50 |28.00 

No. 0 “ “ 


IVa" 


$20.50 


$31.00 


1% Gear Pump only 
2 


1.4 


Va" 

1 " 
IVa" 


Price $ 9.00 With A C. motor $22.00 


$10.00 

$11.50 

$12.50 

$15.00 

$16.50 

$48.50 


$23.50 
$25.00 
8.00 
2.50 
1.00 
on roquiit 



FLOOD CONTROL! 


Automatic 
Cellar Drainer 

New Improved 
OBERDORFER 
Sump Pump 

Keep Your Basement 
Dry At All Times! 

Pump built entirely of 
bronze, rust proof, long 
life. 

Has Thermal Overload De- 
vice. Positively depend- 
able and protects motor In 
case pump stalls. 

rapacity, 3,000 gallons per 
hour with n*P motor 
at low operating cost. 

[Model B-2400 

Iplete with no-T ,$35 (j() 

60 cycle motor 

VneomdltlonmUy Gimbt- 
oHtood. for 0H9 Ymar. 

Literature Sent on Reauest 



Navy Light* 
weight 

Mile Portable 
Searchlight 

Cait aluminum A 
bronze housing, 
('omplete with car- 
rying case. Mangin 
type parabolic glass 
reflector Made by 
n E. and Nat'l 
XRay 5 Inch diam- 
eter. Complete with 
choice of 6, 12 or 82' 
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Patent, Trade Mark, and Related Legal Proceedings That 
May Have a Direct Effect on Your Business 

By ORSON D. MUNN, LiU.B., LL.B., Sc.D. 

New York Bar 
Editor, Scientiftc American 


Linguists 

I T is sometimes stated that patent at- 
torneys have a language of their own. 
Undoubtedly, the basis for this contention 
can be found in the fact that in describ- 
ing new inventions existing words are fre- 
quently inadequate and it is necessary to 
create new words. However, even though the 
language used in a patent application is 
strange or unusual it does not affect the 
validity of the patent as long as the mean- 
ing is clear. The patentee may arbitrarily 
select his nomenclature as long as the mean- 
ing of the words is clearly defined. Thus, 
in a recent patent infringement suit the 
patent described a part of a sewing machine 
in the shape of a segment of a circle, as a 
disk. The Court took the position that while 
the word “disk” was not aptly definitive of 
the particular mechanism the meaning was 
nevertheless clear and on this basis it sus- 
tained the patent. In reaching this con- 
clusion the Court stated: 

“Of course, I am quite aware that the 
word Misk’ is a somewhat unusual word to 
use for referring to a segment of a circle, 
but anyone can adopt his own nomencla- 
ture. Why the patentee adopted the name 
‘disk* for his ridge-former, shown in the 
drawing as a segment of a circle, 1 cannot 
see, for I think some better descriptive word 
might have been used,” 


Liquor Trade Marks 

W E have commented from time to time 
on the growing importance of trade 
marks. The United States Supreme Court 
has again emphasized this importance in a 
recent decision sustaining the constitu- 
tionality of a Minnesota statute prohibiting 
the importation into the State of Minne- 
sota of intoxicating liquors, unless the 
brand or trade mark was duly registered in 
the United States Patent Office. 

Shortly after the repeal of prohibition the 
Minnesota legislature passed the statute 
referred to above. Prior to that time a 
corporation engaged in the business of sell- 
ing intoxicating liquors had obtained a 
license from the State of Minnesota to sell 
such liquors. Several of the brands of liquors 
sold by the corporation were not registered 
in the United States Patent Office, and the 
corporation brought suit against the Liquor 
Control Commission of Minnesota to restrain 
it from interfering with its business, con- 
tending that the statute in question violated 
the 14th Amendment of the United States 
Constitution. 

The United States Supreme Court held 
that the statute clearly discriminated in 
favor of liquor product within the state 


in that tlic requirement for federal regis- 
tration only applied to liquor imported into 
the state. The Court pointed out that nor- 
mally such discrimination would be pro- 
hibited by the 14th Amendment of the Con- 
stitution, but that the 2l8t Amendment to 
the Constitution, which repealed prohibi- 
tion, permitted the state to prohibit or to 
place any restriction whatsoever on the im- 
portation of intoxicating beverages! The 
21st Amendment reads in part as follows: 

“The transportation or importation into 
any state, territory, or possession of the 
United States for delivery or use therein of 
intoxicating liquors, in violation of the laws 
thereof, is hereby prohibited.” 

With regard to this amendment the 
Supreme Court stated that it confers “upon 
the state the power to forbid all importa- 
tions which do not comply with the condi- 
tions which it prescribes.” 

It was accordingly concluded by the Court 
that the State of Minnesota had the right 
to prohibit the importation of intoxicating 
liquors unless the name or brand of the 
liquor was duly registered in the United 
States Patent Office. 


Lotteries 

T he Federal Trade Commission has been 
active in attempting to restrain the use 
of lotteries in connection with the sale of 
merchandise. 

In a recent case the Commission found 
that a manufacturer was supplying retailers 
with candy assortments designed and in- 
tended to be sold by lottery and the manu- 
facturer was ordered to cease and desist from 
selling candy assortments in whi^h the sales 
“may be made by means of a lottery.” 

The proceedings before the Commission 
were reviewed by a Federal Circuit Court of 
Appeals and the Court held that the order 
was too broad since any candy assortment 
could be sold by lottery. The order was 
modified so as to restrain the sale of candy 
assortments in which the sales “were de- 
signed to be made by means of a lottery.” 


Purity 

A PATENT cannot be obtained on the 
purity of a product. This principle is 
exemplified by a recent case decided by the 
Court of Customs and Patent Appeals. 

An inventor had developed a new process 
for purifying artificial or aynthetic ultra- 
marine. He filed a patent application setting 
forth his new process and obtained the allow- 
ance of claims based upon his process. He 
also sought to obtaili claims for purified 
ulticemarine, contendifig that it was a new 
article since prior to the development of his 


process ultrahtarine was only obtainable In 
an impure form. The Patent Office tribunsla 
rejected the claims on the purified ultra* 
marine and the inventor appealed to the 
Court of Customs and Patent Appeals. The 
Court sustained the Patent Office tribunals, 
pointing out that normally it does not 
amount to invention to provide an article 
in a purified form when it had previously 
been available in an impure form. The Court 
summed up its conclusions as follows: 

“Wc are in agreement with the tribunals 
below in their holdings that while appellant 
may be entitled to a patent on a method for 
purifying an ultramarine either artificial or 
natural, he is not entitled to a patent on 
the article which after being produced has 
a greater degree of purity than the product 
produced by former methods.” 

Normally the purification of an article is 
regarded as a mere change in degree rather 
than in kind. The Court pointed out that 
in the rare cases where the purification of 
an article results in a product having en- 
tirely new and unexpected characteristics a 
patent may be obtained on the purified 
article. As an example the Court referred to 
the famous aspirin case involving a patent 
on the pure form of acetyl salicylic acid. In 
the aspirin case the pure form of the product 
was found to have medicinal uses not avail- 
able from the impure form and the patent 
was sustained. 


Dixie 

I N a recent suit for trade-mark infringe- 
ment the word “Dixie** was held not to 
be geographical when used in combination 
with other words as a trade mark for gin. 
A prominent distiller using the trade marks 
Dixie-Belle and Dixie Beaux on gin sought 
an injunction against a competitor who used 
the trade marks Dixiana and Dixie Dew on 
gin and whiskey. The competitor contended 
that the trade marks Dixie-Belle and Dixie 
Beaux were invalid for the reason that the 
word “Dixie” is geographical. 

The Court rejected this contention and 
held that the trade-mark registrations were 
valid and infringed. With reference to the 
word “Dixie” the Court stated: 

“It is not intended to signify that the 
product is manufactured in the South or 
intended to be sold or used there nor does it 
indicate the quality or characteristics of the 
product.” 


Titee Pace 

A COPYRIGHT on a book or pamphlet 
is not valid unless the proper copy- 
right notice is affixed to the title page or to 
the page following the title page. 

In a recent suit for copyright inlringement 
the plaintiff claimed to be the owner of copy- 
rights on two pamphlets. The notice of copy- 
right was affixed to the back cover of b^h 
pamphlets. It was contended by the de- 
fendant that the notice used on the pam* 
phlets did not comply with the statute and 
that the copyrights were invalid. 

The Court sustained this contention, stat- 
ing: 

“By explicit provlricn cl the statute the 
place lor copyright notice in the cam of a 
book or printed pamphlet is on the title 
page or the page immediately IbBqwiHg* It 
follows that a notice on any other jpagei no 
mdtter how promlneiit, is indbotive.** 
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Do So Many PtenleH^U 


Enroll with the 



M ore than 50,000 
presidents and own- 
ers of American business 
concerns have enrolled with 
the Institute for executive 
training. 

Why.? 

Because they know that 
organized knowledge of 
business is an essential 
qualification to every responsible executive. 

Because they know that modern business is too big 
to Iqarn by personal experience alone. 

Because they know that the Institute has gathered 
the experience of the most successful business men of 
America and the proved principles and methods of 
thousands of companies; formulated and organized 
this knowledge for their use. 

Because they know that modern business has set new 
standards of executive competence and that the Insti- 
tute training prepares them to meet these standards. 

To Executives and Coming Executives 
The Institute Offers 

ORGANIZED KNOWLEDGE of BUSINESS 

The Institute training is not for Presidents alone— but 
it is planned only for executives and those who are 
determined to become executives. The Institute offers 
the knowledge and training without which no man is 


qualified for executive re- 
sponsibility. 

For more than a quarter- 
century the Institute has 
been preparing men for 
business management, giv- 
ing them the thorough, or- 
ganized knowledge of pro- 
duction, marketing, finance, 
and accounting essential to 
competent administration. Many of those enrolled have 
been ranking executives who recognized their need for 
better equipment; many others have been far-sighted 
men, twenty-five years of age and upward, prepar- 
ing in advance for the opportunities they know will 
come. 

If you belong in either of these two groups the Insti- 
tute offers you the ideas, experience, methods, and 
judgment of the most successful business men of Amer- 
ica, formulated and organized to give you a confident 
mastery of tested, modern business principles and 
practice. 

If you are determined to command a higher place in 
American business life, to qualify fully for executive 
responsibility, to win for yourself financial indepen- 
dence, then you will want to read "Forging Ahead in 
Business" with its important message to men who 
want to go far in business. A new edition of this fa- 
mous book is ready and we will gladly send you a copy 
free. Just mail the coupon. 



Among the many American business leaders who have 
helped to boNd the Institute’s Course and Service are: 

C. M. Chester, Chairman, General Foods Cc^rp.; Thomas J. Watson, Presi^ 
dent, International Business Machines Corp,; Alfred P. Sloan, Jr., Chair- 
fnan, General Motors Corp.; Benjamin Rush, President, Insurance Company 
of North America; Frederick W. Pickard, Vice-President, E. /. duPont de 
Amours 6 Company, Inc,; Fowler Manning, President, Air-Conditioning 
Ohision American Radiator Corporation; Robert H. Montgomery, Lybrand, 
Ross Broth^s & Montgomery; John G. Lonsdale, President, Mercantile- 
Commerce Bank & Trust Co,; Clifton Sluaser, Vice-President, Goodyear 
^ire & Rubber Co*; Samuel W. Reyborn, Chairman, Board of Directors, 
dssoci^d Goods Corporation; and many more, 

ALtiyiMiR HAUWt&H IMSirrim. U7 AStdII piace, new yore 



ALEXANDER HAMILTON INSTEHITE, 
137 Astor Place, New York, N, Y. 


Please mail me, without cost or obligation, a copy 
of "Forging Ahead in Business." 

Name . 

Business Address 


Position . 
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iioui to get rid of an 

INFERIORITY 
COMPLEX 

A true story of a man who found that 
self-confidence is not a matter 
of education or luck 



H e was good in his job. No 
one denied chat. But he felt in- 
ferior to his associates. Most of them 
were college men. He envied them the 
mysterious thingcalled * * background . ‘ ’ 

Today he happens to be one of the 
principals of the business. But more 
important, he has lost his inferiority 
complex. Instead of envying his once 
better informed associates he is their 
equal. 

His case is by no means unusual. He 
has learned the secret that the reading 
of great literature opens the gateway 
of the mind and offers a broader view 
of life. This broader view inspires self- 
confidence. In a word, it’s culture. 

There arc thousands of men today 
who lack the essential background so 
necessary for success in every field of 
life and who don’t know where to 
turn for it. The cold stone front of a 
public library suggests groping among 
thousands of books. “What arc the 
really great books?” you ask. 

OR. ELiOrS riVE-FOOT 
MELF OF BOOKS 

THI HARVARD CLASSICS 

The question has been wonderfully 
answered by America’s greatest edu- 
cator, Dr. Eliot, forty years president 
of Harvard He made it a vital part of 


hi$ great life work to assemble in one 
set the really worthwhile writings. 
These books place you on an equal 
footing with the best educated of your 
associates. 

LIBERAL EOUCATION AT 
YOUR FINGERTIPS 

This supreme library of 418 immortal 
masterpieces is unified into a living, 
powerful educational force by the 
marvclou.s working index containing 
76,000 entries. This indispensable key 
guides the reader unerringly to a broad 
understanding of world culture, for it 
places at his fingertips the sure means 
to a liberal education. 

The price of this magnificent library 
is within the reach of every ambitious 
American family and the terms of pur- 
chase arc most liberal. Take advantage 
of this rare opportunity today. 

THIS FAMOUS LIHLE BOOK FREEI 

FIFTEEN MINUTES A DAY always finds 
a cordial welcome on library tables. Thou- 
sands of modern people have read it from 
cover to cover with absorbing interest. It 
gives Dr. Eliot’s own plan of reading. It is 
packed with helpful, practical information. 
You really can’t afford to miss this little 
gem of literature. You’ll receive this beau- 
tiful book without charge after you fill 
out and mail the coupon below. 



P. r. COLLIER A SON CORPORATION 
250 Park Avenue, New York City 

I am interested in receiving by maiL free and without obligation your 
valuable booklet, "Fifteen Minutes a l^y" describing the famous Itbnry, 
Dr. Eliot’s Five-Foot Shelf of Books (The Harvard Classics) and contain- 
ing Or. Eliot’s own plan of constructive reading. sm-um 
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Machines Pick Cotton, But — By F, D, McHugh 242 

No Agricultural nor Social Revolution is Foreseen as the 
Result of Eventual Mechanization of Cotton Picking 


Radiation — By P. M. S. Blackett, M.A., F.R.S. 


Sciince Still Remiim Unceruln Wh»t th« Cosmic Ssys Ars. Where They 
Come from. How They Were Formed and When: Mainly They are a Pussle 


* 246 



^OTTON, picked luborioualy by hand for several Utoukanda 
of yeara, yields up its fruH to a machine. The particular 
mechanical cotton picker shown on our cover was developed 
by The International Harvester Company. It picks much more 
cotton in an hour than an expert humau picker can pick in a 
full day. Numerous factors, as outlined in the artidle on page 
242, wdll limit both the lime and the extent cd its use. 
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(CottdenMed From Issues of November^ 1888) 


LONG DISTANCE — “Words spoken in Philadelpliia can now be 

beard in Portland, Maine, a distance of 450 miles The American 

Telephone and Telegraph Company, of New York, of which Presi- 
dent Theo N. Vail and Vice-President and General Manager Ed. J. 
Hall, Jr., arc the energetic and far-seeing executives, is to be con- 
gratulated on the successful opening up to telephone service of this 
vast and wealthy territory. What was at first looked upon as a d»nibt- 
ful venture is now rapidly becoming recognized as one of the suc- 
cessful and progressive moves in recent elecirical history.” 

CABLE RAILWAY “Ca- 
ble railways are now being 
inlroduce<l in England. We 
present herewith an engrav- 
ing of the engines used for 
driving the Birmingham ca- 
ble. . . . The engines have 
jacketed cylinders 24 in. 
diameter by 48 in. stroke, 
and run fifty revolutions per 
minute; they are fitted with 
Jefferiss’ automatic expan- 
^io^l gear. The piston rods, 

4 in. diameter, are of steel : 
the steam pipes 6 in. diatn- 
(ter, and exhaust pipes 8 
in. diameter. A main equilibrium stop valve is placed in a convenient 
position, so that the engineer can have full view of his engines. I nder 
each fly wheel a powerful hieam brake is fixed, so that the engines 
can be stopped immediately any accident happens to the rope. . . . 
The rope driving pulleys for the Birmingham service are 10 ft. 
diameter, in halves, and are also provided with jaw couplings cast 
on the boss at one side. . . . The curry pulleys along the line arc 
placed 28 ft. apart; the yokes are placed 4 ft. apart; the radius of 
sharpest curve, namely that at Col more row, is 45 ft., a very awkwaid 
corner; the steepest gradient on llie route, 1 in 20, is on Snow Hill.” 

CONDUIT — ^“A Pittsburgh man has invented a glass conduit which 
looks as if it might answer the purpose, and which the inventor 
Js sure solves the problem of underground electric wires.” 

WESTWARD — “The multiplication of bridges across the great rivers 
of the West is a movement in the direction of advanced civilization, 
^^imple and cheap pontoon bridges, by their number, may be made 
to do better work in facilitating intercourse than would be effected 
by a smaller number of more pretentious structures. For some years 
their service may be all that will be desired, and, as they prove in- 
adequate, one by one they can be replaced by more permanent works,” 

VOLAPUK — “The cranks of the age arc for the present turning from 
the congenial labor of inventing perpetual motion machines to invent 
a new language, which they c4iU *Volapuk,* It is a conglomeration 
of all the modem and some of the dead languages, and an experienced 
linguist can see little sense in it.’* 

HISEASfe — **It is reported from Chicago that a by no means incon- 
siderable local outbreak of scarlatina hae been brought about by a 
oat, wbicb acted as the means of conveying the inifecLiaii. ... We 
are at present only just on the borderland of a wide subject'—namely, 
that of the relationship of diseases of the lower animaU to diseases 
in man; and we may possibly learn hereafter thati apart from the 
origip ^ infeetive i^tseases in the lower animals, the latter may 
serve a^ Ipedia for commuiiicating inleofions to an extent as yet not 
^’nderstodd;^ 


MOSQUITO FLEET -‘Those who have pinned their faith to big 
ships, big guns, and heavy armor have had cause, more particularly 
of late, to doubt the efficacy of the system they espouse. . . . One 
military journal declares that half a dozen torpedo boats would avail 
far more in offshore work than the big belted ship which costs as 
much as a dozen of them.” 

MYCENAE — “The excavations ronimcnced by Dr. Schlieniann at 
Mycenae are still b«*ing energetically carried on, and continue every 
day to bring to light fresh objects of great 
archaeological and anthropological interest. 
Among the numerous objects discovered . . . 
are articles of glass, crystal, and ivory, be- 
sides precious stones with engravings of ani- 
mals charmingly executed, the wlu>Ic treat- 
ment being f)riental in character.” 

DAM — “The director of the geological sur- 
vey is of the opinion that the recently con- 
ceived plan of constructing an immense dam 
across the Rio Grande at or near El Paso is 
perfectly practicable, but he thinks the qiics- 
lion of conflicting water rights must first b<‘ 
settled l)v the enactment of a general law by 
Congress. The purpose of the dam would he 
to irrigate the valley for fifty miles and fur- 
nish motive power, to piexenl destructive floods, and to settle the 
Mexiean boundary question hy keeping the river in its proper clian- 
uel. It is proposed to niaki* ilu* dam an international affair.” 

HARBOR DEFENSE~-”A eeordiug to a iee»*iU leporl ... a large 
company, backed bv millions of dollars, has proposed to the Secre- 
tary of^he Navy a striking and possibly effective scheme for the 
defense of harbors from the attacks of an enemy’s fleet hy shooting 
Ignited petroleum at the unfriendly ships fioin the liottom of the 
river and burning them up.” 

H VMMERS— “The five heaviesl hammers in the world were built 
in the following order: Krupp, at Essen, 1867, 40 tons; Terni works, 
Italy, 1873, 50 ions; Creusoi, Fiance, 1877, 80 tons; (’ockerill, Bel- 
gium, 1885, 100 tons; and Krupp, Essen, 1886, 150 tons. Thor can 
lake a vacation now.” 

MAINE — “At the Navy \aid, Biooklyn, New Vork, work has been 
commenced on the construction of the iwin-sen'w armored turret 
cruiser Maine, and immense amounts of material and plant have 
been delivered. This vessel, the largest ever built at the Brooklyn 
yard, will be of 6,650 tons, and . . . will be 310 ft. long between per- 
pendiculars, 57 ft. beam, 2U1> ft. draught, built of steel, with cast 
steel stem, stern, post and rudder frame,” 


AND NOW FOR THE FUTURE 

C[Mu8i human beings grow old? By Burcluy Moon New* 
man. 

d^Griuid Coulee Dam — far larger than originally planned. 
By R. C. ,Skcrrelt. 

((Recording the earth’s pulse. By Rev. Josepli Lyncl^ SJ. 
((Indian petroglyphs were mere idle scribblings. 

CTrunamutation cannot he aeeoiupliahed economically. By 
H U. Condon, PluD. . 





SPARKS, STEAM, 
SPLINTERS 

E rratic and unpredicl- 
able in nature, 
ning is gradually giving up 
its secrets in the laboratuiy. 
In the process, b<)lts of arti- 
ficial lightning are made to 
flash over and through elec- 
trical equipment lo deter- 
mine the effect and to work 
out controls for limiting its 
destructiveness. The flash 
shown here splintering a 
telephone pole in the high 
voltage laboratory of Wesl- 
inghouse Electric and Manu- 
facturing Company, and 
sending jets of steam from 
the splintered cracks, is the 
quarter millionth such flash 
that has been made in that 
laboratory in five years. Dr. 
P. L. Bellaschi, research en- 
gineer, estimates that this 
number exceeds the fre- 
quency of natural lightning 
“hits” on all tlie high volt- 
age power systems in the 
United States during the 
same period. Each artificial 
bolt has been made at over 
300,000 volts and 65,000 
limperes. Five years ago, 
when the first test was made 
with lightning in the labora- 
tory, the odds were 99 to 
one that a direct lightning 
hit on a distribution traiu'* 
former would blow it up and 
cause a serious interruption 
of service. Today, as a result 
of this research, the odds 
are practically inverted. 




Stop Desert Encroachment 


Water TabU* I*uiii|mh 1 Lower and L<»w«*r, the Desert 
is Creeping into Rich Central Valley . . . Two Great 
Dams, Long Canals, Will Supply Needed Water 

By PHIL DICKINSON 

Central Valley Project, Bureau of RecUmalicn 


W HEN Spanish vaqueros first en- 
tered the interior valley of Cali- 
fornia they saw only a vast ex- 
panse of desert, broken infrequently by 
patches of green vegetation along the 
water courses. Little did they dream tliut 
ill a span of two generations the region 
would become one of the world’s garden 
Spots, the home of thousands of pros- 
perous families, and the source of mil- 
lions of tons of food products known 
around the world. They did not envision 
the romance and adventure that marked 
the development of this great inland em- 
pire — now a two billion dollar agricul- 
tural wonderland built by irrigation and 
wholly dependent upon a single natural 
resource — water. 

As the Sierra-Nevada range is called 
the backbone of California, so may the 
Great Central Valley be considered as 
the state’s living heart. Nature has been 
kind to the valley by endowing it with 
soil rich in the elements of plarit growth, 
temperatures conducive to sub-tropical 


fruit culture the year 'round, and 10 mil- 
lion acres of potential agricultural land 
surrounded by a mountain watershed of 
40,000 square miles. 

But Nature has been perverse, too — 
she neglected to provide proper distribu- 
tion of her endowments. The water re- 
sources of the valley do not conform, 
either geographically or seasonally, to 
the irrigable lands. How these resources 
are to be adjusted by Man is the story of 
the Central Valley Project, one of the 
greatest reclamation dramas of modern 
times. Construction of the project has 
been started by the United Slates Bureau 
of Reclamation. 

T he Great Central Valley in the heart 
of California really is two valleys — 
the Sacramento and the San Joaquin. 
The Sacramento River flows down from 
the north and the San Joaquin River 
comes from the south,.* The two, meeting 
in a common delta, mingle in a myriad 
of channels, and issue together through 


the San Francisco Bay system to the Pa- 
cific Ocean. The valley is almost 500 
miles long from Mount Shasta on the 
north to the Tehachapi Divide on the 
south, about 50 miles wide between the 
Sierra Nevada and the Coast Range, and 
its floor varies in elevation from sea level 
to over 400 feet. Prior to the coming of 
white men it was part desert and part 
swamp. The first settlers, utilizing the 
unregulated spring flood flow of the riv- 
ers, made it a vast area of grain and cattle 
ranches. Now, under intensive irrigation, 
it has become a realm of diversified agri- 
culture, including 83 cities and towns in 
20 counties, populated by a million per- 
sons. 

In the semi-arid climate — character- 
ized by hot rainless summers in which 
midday temperatures sometimes exceed 
100 degrees, mild winters in which frosty 
nights are the exception rather than the 
rule, and light seasonal precipitation 
varying geographically from 5 to 25 
inches — choice products of both the tem- 
perate zone and sub-tropics are grown. 
The valley is famous the world over for 
its raisins, table grapes, and sweet wines. 

It is acquiring almost equal fame for its 
phenomenal yield of long-fiber cotton, 
averaging in excess of 500 pounds of lint 
per acre compared with a national aver- 
*age of about 155 pounds. Other major 
crops include fruits and vegetables too , 
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numerous to mention in this discussion. 

Adjacent San Francisco and Los An- 
geles metropolitan areas provide nearby 
markets for dairy, livestock, and poultry 
products. Extensive petroleum belds dot 
the southern valley. Canneries, cream- 
eries, wineries, processing plants, lumber 
mills, and oil refineries operate in many 
of the cities, on the output of the agri- 
cultural, mineral, and forest resources. 
Gold mining still is important in the ro- 
mantic Motlier Lode counties. 

The Great Central Valley’s water 
problem, which has been a subject of 
study by Federal and State agencies for 
more than half a century, is mainly a 
problem of conservation. The unregu- 
lated water supply is ample in quantity, 
averaging mt>re than 30,000,000 acre-feet 
in the annual flow of the two principal 
rivers. The Sacramento itself is a mighti- 
er stream than the Colorado River. It has 
a recorded high flood flow of 610,000 
second-feet, a peak discharge exceeded 
only by the Mississippi, Ohio, and Co- 
lumbia Rivers in the United States. 

T WO thuds of the water which Nature 
supplies in the form of rain and snow 
falls on the watersheds of the Sacra- 
mento Valley which has crop lands with 
one third of the relative irrigation need ; 
while one third of the water falls to the 
San Joaquin Valley which has crop lands 
with two thirds of the irrigation need. 
That is the geographical problem. 

Then there is seasonal waste. In spile , 
of what has been done so far to conserve 
stream flows, two thirds of the water 
which Nature deposits annually on these 
watersheds flows unused to the sea with- 
in 90 days after it has fallen. Almost all 
the precipitation comes in a few months 
of winter and early spring, and virtually 
none in the long hot summer and dry 
autumn when water is need<*d for irriga- 


tiou. Tliis condition oi climate makes im- 
possible the reasonable use of the water 
resources without rigorous conservation 
and economic regulation. 

Under existing conditions at least a 
million acres face an acute irrigation 
crisis. The extreme low summer flow of 
the rivers has put an end to upstream 
commercial navigation, and has permit- 
ted the encroachment of salt water from 
the ocean upon reclaimed crop lands in 
the fertile Sacramento-San Joaquin della. 

Perhaps the most interesting symp- 
toms of this conservation 
problem are to he found 
in the San Joaquin Val- 
ley, particularly in the 
southern portion, where 
about 400,000 acres of 
settled and producing 
lands now are dangerous- 
ly short of water. Spring 
floods this year in Cal- 
ifornia served only to fo- 
cus new attention on the 
problem, for by August 
the streams had faded to 
a trickle. Almost all the 
normal surface flow in 
this region years ago was 
fully appropriated for ir- 
rigation, and the farmers 
resorted to pumping wa- 
ter from underground in 
the summer and fall. As 
this type of irrigation in- 
creased, ground water 
levels fell ; and the farm- 
ers discovered, years too 
late, that their draft upon 
the subterranean supply 
is greater than its annual 
natural replenishment by 
rainfall and stream flow. 

In one area, the water table 20 years 
ago stood 10 to 20 feet below the surface. 

Now it is down as far as 240 
feet, requiring a pumping lift, 
considering draw-down in 
the wells, of as much as 275 
feet. The cost of such pump- 
ing of water in volume re- 
(juired for irrigation in many 
cases has made the continu- 
ance of crop farming econom- 
ically impossible. In another 
area, the pumping depths 
vary from a minimum of 100 
feet to a maximum c»f 275 
feet; in the Ducor citrus 
groves, from 200 to 250 feet; 
around Exeter, 100 to 175 
feet; and McFarland, 90 to 
250 feet 

The extraction of ground 
water for the lands now de- 
veloped greatly exceeds that 
which percolates into this un- 
derground reservoir. Studies 
show that under the 400,000 
acres on which the water table 
generally is falling in Tulare, 


Kem, and Fresno Counties, ther^ IMI 
annual water supply sufficient for only 
half that acreage. Thus, the oonolusien 
is unavoidable tW 200,000 or more acres 
of highly developed lands will have to 
be abandoned unless relief Is forthcom- 
ing. As a matter of tragic fact, the latest 
survey shows that between ^,000 and 
50,000 acres already have gone-— more 
than double the abandoned acreage of 
six years ago. Unfortunately, it is the 
best 200,000 acres that are succumbing 
first— those in the citrus belt in the frost- 


free feulhill coves that produce crops 
worth $20,000,000 annually. The situa- 
tion is similar, though less acute, in Ma- 
dera County in the northern San Joaquin 
Valley. 

In the face of these conditions, a pert- 
inent question is: what is being done 
about it? The answer is to be found in a 
description of the Central Valley Project, 
a multiple-purpose reclamation under- 
taking of the Federal Government To 
conserve and regulate the Valley’s pre- 
cious water resources, the Bureau of Re- 
clamation is engaged in a $170,000,000 
program which involves construction of 
storage dams on the headwaters of 
the two principal rivers, and the build- 
ing of a 350-mile system of main canals 
to serve areas of water deficiency. 

The key to this approved solution of 
the valley’s water problem is, of course, 
the mighty Sacramento River with its 
surplus water. A contract has been 
awarded to a syndicate of 12 large con- 
tracting firms for the constmeCion of 
giant Shasta Dam on the upper Sapt^A* 
mento River north of Redding, in Shaata 
County. It will be the second largest epn- 



Water table in this deep well formerly was 10 
to 20 feet below the surface; now 240 feet down 
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l|li^ iftijw wmH rUtit^ dMut 9^ 
fe 0 | t}ia imre^k foundation to the 
top, dightly higher than the Washington 
Monuments Shasta Dam will be a curved 
graidty-type structure, 3500 feet long on 
the coest^ and 580 feet thick at the base, 
requiring 5,600,000 cubic yards of con- 
crete in its construction. 

Second only to Boulder Dam in height, 
and exceeded only by Grand Coulee Dam 
in mass, Shasta will be first in at least 
one respect: it will be the highest over- 
flow type of dam in the world. Water 
falling over the 375-foot spillway in the 
center of Shasta Dam will have a drop 
of 480 feet, three times the height of 
Niagara Falls. River outlets will be pro- 
vide through the dam at three eleva- 
tions. A hydro-electric plant at the base 
of the dam on the west bank of the river 
will accommodate five main jmwer units, 
each to consist of a 70,000-kilowatt gen- 
erator driven by a 100,000-horftepower 
turbine. 

The existing Southern Pacific Railroad 
winds up the Sacramento River Canyon 
past Shasta Dam site. Thirty seven miles 
of tliis line are to be replaced by 30 miles 
of new line over the mountains at an ele- 
vation above the high-water level of the 
future reservoir. During construction, 
trains will pass through a diversion tunnel. 

With a tributary drainage area of 6665 
square miles, Shasta Dam will back up 
the waters of three rivers — the Sacra- 
mento, Pit, and McCloud — a distance of 
about 35 miles each, to create a reser- 
voir with a gross storage capacity of 
4,500,000 acre-feet. This is water enough 
to cover the entire city of San Francisco 
to a depth of 167 feci. 


T he reservoir will be operated to dim- 
inish the flow of the Sacramento 
River in flood times and increase it dur- 
ing the dry months — in substance, to 
stabilise the year-Vound flow. It will, 
thereby, check seasonal waste of water to 
the sea, permit restoration of all-year 
navigation on the river as far north as 
Red Bluff, afford improved irrigation in 
much of the Sacramento Valley, repel 
seasonal intrusion of salt water in the 
channels of the Sacramento-San Joaquin 
delta, and incidentally generate about 
1,500,000,000 kilowatt-hours of electric- 
ity annually for municipal, industrial, 
agricultural, and project use. Finally, 
when the conserved waters of the Sacra- 
mento Rhrer have performed all of these 
functions, and have passed every possi- 
ble user on that river, they will afford 
a surplus for export by canal from the 
delta to parts of Contra Costa County 
and the San Joaquin Valley. 

Through the network of SSO miles of 
channels and sloughs which comprise the 
delta, a Cross Channel wUl be construct- 
ed at the eastern <^ge to. facilitate the 
fresh^^ei^ flachtng of the sometimes* 
»alty Waterways, a^ to introduce sur- 
plus $|i^rainento River water to the in- 






First part of the Central Valley Project to l>e ronstnicted is this initial four- 
mile section of the great Contra Costa Canal, which will be 46 miles long 


takes of the Contra Costa Canal and the these two large gravity canals leading 
.San Joaquin Pumping System. from Frianl, one* southerly an ultimate 

The Contra Costa Canal, scene of first distance of 160 miles to the Kern River 
project construction in October, 1937, west of Bakersfield, and the other north- 
will take 350 .second-feet of water from erly 40 niile.s to the Chowchilla River 

Rock Slough of the San Joaquin Rivei above Madera. 

near Knightsen. Four pumping plants The Friant -Kern Canal in popular con- 
will lift it to an elevation of 124 feet caption will be a “young river” — 68 

whence it will flow by gravity. The canal, feet wide at the water surface and 15 

46 miles long, will afford a dependable feet deep in its upper reaches. This 

supply of fresh water for industrial use concrete-lined channel, 30 feet wide at 

in manufacturing and processing plants th<‘ bottom, will have a capacity of 3500 

along the south shore of Suisun Bay, for second-feet for the first 30 miles, decreas- 

domestic use in several Contra Costa ing in size thereafter in accordance with 

County municipalities, and for agricul- the amounts of water to be taken out at 

tural use in an upland area of orchards various delivery points. The Madera 

and field crops. It will terminate in a Canal, with a diversion capacity of 1000 

.small reservoir near Martinez. second-feet, will be 32 feet wide at the 

The San Joaquin Pumping System will water surface, 10 feel wide at the bottom, 

compri.se a series of works to lift water and will carry water nine feet deep, 

from the delta up the San Joaquin Val- These two canals will deliver supph?- 

ley about 100 miles as far as Mendota. mental water to parts of Fresno, Ma- 

The object is to furnish substitute water dera, Tulare, Kings, and Kern counties 

from the della to lands in the northerly where the failure of the existing supply, 

half of the San Joaquin Valley now irri- mostly from underground, is threatening 

gated by San Joaquin River water which the reversion to desert of large acreages 

is to be conserved and diverted at Frianl of once-hish crop lands. 

Dam. The essence of the plan is a neat Construction of the Central Valley 
exchange. Project, involving besides the dams and 

Friant Dum, on the upper San Joaquin canals many auxiliary features such as 
River near Fresno, will be a sizeable bridges, tunnels, inverted siphons, and 
structure itself. Although only about half similar structures, is of tremendous im- 
as high as Shasta — 285 feet compared portance to California. The project is to 
with Shasta*8 560 — it will be almost as be self-liquidating under the reclamation 
long— 3300 feet against Shasta’s 3500. laws, with revenues to be derived from 
Friant Dam will be a straight gravity- the sale of the project’s two facilities, 
section concrete dam with an overflow water and power. Present interest is con- 
spillway in the river section, outlet con- centrated upon the imminent construc- 
duits through the dam for river regula- tion era with its immediate benefits of 
tion, and similar outlets to the Friant- large-scale employment and heavy ex- 
Kern and Madera Canals which will penditures in many states for materials 

divert at the dam. and supplies. Of far greater significance. 

To the people in the rich ag^ic^ltural however, will be the more lasting bene- 
counties of the southern San Joaquin fits of water conservation for improved 
Valley whose very existence depends navigation, flood control, irrigation, sa- 
upon an adequate supply of water for Unity repulsion, and electric power gen- 
irrigation, the most important features cration, which wUl follow completion of 
of the Central Valley Project will be this great FMeral reclamation enterprise. 



A Legacy for 6939 A. D. 


AT the bottom of its 50-fool ‘Tmmortal 
J\ Well/* beneath the rising walls of 
the Westinghouse building at the 
New York World’s Fair 1939, the world’s 
first Time Capsule has begun its long 
journey into the future — a journey which, 
it is hoped, will extend through 5000 
years of time and give future archeolo- 
gists a considerable insight into our pres- 
ent civilization. Unlike H. G. 


Wells’ imaginary apparatus, 
however, it cannot hasten for- 
ward through Time; it can 
only wait. 

The Time Capsule repre- 
sents months of careful plan- 
ning and the combined, efforts 
of hundreds of persons. Ar- 
cheologists, historians, scien- 
tists, engineers, librarians, 
scholars, and many others 
were consulted at every step, 
so that the project might he 
as nearly successful as all our 
present-day arts and sciences 
could make it. 

Leaving a message from our 
time to so distant a future 
presented three distinct prob- 
lems: How to build a vessel 



Buried Metal Capsule Contains Sample of Our 
Civilization . . . Sonio of Our Products . . . Millions 
of Words in Print . . . For Future Archeologists 

By DAVID S. YOUNGHOLM 

Vice-President, Westinghouse Electric and Manufacturing Company 

T natural rubber, synthetic plas- supplied by the United States Naval 

tics; also samples of coal Observatory. These include the number 

(which may be rare in 5000 and dates of eclipses of the Sun and 

years), seeds of staple food Moon in 1939, the positions of the plan- 

crops, and many other items, ets, and the angle of the Earth’s pole 

Most important is a (iare- relative to the star Polaris. 

I fully prepared microfilm “es- The United States Coast and Geodetic 
! say” on our times, taken from Survey has provided a description of the 

* books,* almanacs, pictures. Survey’s network of stations across the 

I arranged in logical order to United Stales, astronomical and geodetic 

cover all the major activities locations of nearby permanent stations, 

of human life. Multi-lingual and the exact latitude and longitude of 

texts, a dictionary, and an the Time Capsule, determined by a spe- 

idiomatic lexicon will enable cial survey. Given to the third decimal 

future historians readily to point in seconds, these geodetic coordi- 

translate the texts of the nates are sufficiently accurate to locate 

microfilm. All film in the Cap- the spot with an error of less than an 

sule is cellulose acetate for inch. They are: Latitude 40® 44' 34''.089 

permanence. The microfilm North of the Equator; Longitude 73® 50' 

, contains a total of more 43".842 West of Greenwich, 


capable of preserving the rec- Drawing of The 23,000 ordinary book 

ord; the selection and preser- Time CuDt$ule reproducing more than 


vat ion of the objects to be 
included; and how to leave word of its 
whereabouts for future historians. 

The Capsule, as finally constructed, 
consists of an outer shell of Cupaloy 
(chosen because of its electrical qual- 
ities and resistance to corrosion), cast in 
sections, each section to be threaded and 
screwed into the next and sealed with 
asphalt. 

The contents of the torpedo-shaped 
capsule were packed securely in an inner 
envelope of Pyrex glass, which was then 
sealed, evacuated, filled with nitrogen, 
and set into the shell in waterproof mas- 
tic. The inner crypt is about six and a 
half inches in diameter and seven feet 
long. 

More than 40 articles of common use 
are included. Among them are a foun- 
tain pen and mechanical pencil, a watch, 
an electric lamp, a tobacco pouch with 
zipper, tobacco, pipe, cigarettes, cos- 
metics, a woman’s hat, eyeglasses, tooth- 
brush and powder, a miniature camera 
and film, a razor, a can opener, speci- 
mens of our money, and so on. There are 
samples of the major metals and alloys ; 
textiles, including wool, cotton, silk, lin- 
en, rayon, glass fabrics, rubber fabrics, 
asbestos cloth; materials such as Port- 
land cement, asbestos, synthetic and 


10,000,000 words, and many 
hundreds of pictures. A microsct)pe is en- 
closed to enable “futurians” to read the 
text. Complete directions in text and pic- 
ture are given for the construction of a 
larger reading machine and a motion pic- 
ture projection machine. 

For use with the latter, a newsreel is 
enclosed, specially prepared for the peo- 
ple of A.D, 6939. This contains nearly a 
score of historic, typical, or significant 
scenes of our day, with sound. 

Word will be left for future archeolo- 
gists in the form of a Book of Record, 
printed with specially compounded per- 
manent inks, on 100 percent rag perma- 
nent book paper. Copies will be sent to 
libraries, museums, and other reposi- 
tories throughout the world with the ex- 
pectation that some will survive, either 
in the original form or translated into 
new languages that arise. 

In order that futurians may kn<»w 
when the year 6939 has come, the equiva- 
lent of this date is given in the book not 
only in our own calendar, but also in 
the Chinese, Jewish, Mohammedan, and 
Shinto. If none of these survives, futu- 
rians may still calculate the years elapsed 
by reckoning from astronomical data 

•The complete Septemher. 193S, Scientific 
Americen te reproduced in thii microfilm. 


I F Other guides fail, the futurians can 
still find the Capsule. Minute direc- 
tions have been prepared for construct- 
ing and using electro-magnetic instru- 
ments to locate it by the methods widely 
used today. 

Finally, that our language may not be 
lost, the book contains a simple but in- 
genious Key to English which will per- 
mit readers to translate our tongue and 
to pronounce it, 1938 style, as well. 

It is impossible, of course, to detail 
here all the studies and reasoning which 
led to the cxmstruction of the Time Cap- 
sule and selection of its contents. Wc 
have undertaken with humility the enor- 
mous task of leaving this message to the 
future, realizing well that no selection of 
ideas and materials, no matter how large, 
^could really do justice to the astonishing 
variety and vigor of our age. Whether, in 
the end, the project can achieve its pur- 
pose still depends on ourselves and our 
posterity — that the Book of Record may 
be preserved and the Time Capsule left 
undisturbed. The engineering difficultie*' 
of removing it from its resting place in 
50 feet of muck can probably be counted 
upon to protect the Capsule fi‘om van 
dalism. We feel that the good instinct*^ 
Qjf the human race may be relied upon 
to preserve word of its whereabouts for 
the generation to whom it is addressed. 
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OUR POINT OF VIEW 


Arid Farming and Ecology 

N OW that the semi-arid and arid 
states, the latter including the re- 
cently famous but already half-forgotten 
Dust Bowl, have produced good crops 
for two successive seasons, another kind 
of drought, a “drought** of human fore- 
sight, appears likely as in the past to set 
in about on schedule time and hold sway 
until we reach the next period of poor 
rainfall. Hardly, however, can we expect 
to settle a great problem by concentra- 
ting on it only when it is definitely upon 
us. Some of us, therefore, must study the 
problem on an all-time basis and, by 
much continued harping on the findings, 
gradually hope to raise public aware- 
ness of the answers to such a level that 
intelligent results will he attained at a 
later date. 

The drought of 1936 has been clob(‘ly 
studied by the United States Geological 
Survey, one of Washington’s efficient bu- 
reaus of many years* standing, and the 
quesition of drought in relation to climate 
discussed in available documents. From 
such study certain “frozen facts** are 
quite evident, though the answer — tlie 
final remedy — is not of the kind one in- 
stinctively seeks; that is, it is not any 
simple, direct, short or especially tan- 
gible cure-all. Rather it is a recommenda- 
tion for closer application to details — 
something not easy to bring about. 

One of the most |)ernicious phases of 
the arid stales’ drought difficulty is man’s 
cussedness to man — “man against him- 
self.” With the coming of drought, thou- 
sands of discouraged farmers pull up 
stakes and depart hence. A few years 
later, with the return of the rains, the 
first to bring in a “bumper crop*’ is the 
booster and the boomer — bumper crops 
of the victims of over-optimistic mis 
representation, people whose lack of sci- 
entific background makes it easy to 
convince them that droughts are not 
periodic but accidental and that the final 
one is past and gone forever. Against 
such misadventure the people must be 
educated — ^no simple task. 

As its final answer to the drought prob- 
lem the Survey offers the study of the 
science of ecology by more of the people 
than understand it now. “More people 
must come to understand human ecology, 
plant ecology, and animal ecology.” 

How many of the plain people today 
understand ^e science of ecology? How 
many can define it? How many have 
ever heard the word? And how many, on 
learning what ecology is, will get down 
to close grips with its underlying prin- 
ciples and sense what a pregnant science 


it is? For ecology is not a science that 
is self-evident at first glance. It grows on 
its student only as it is studied. Simply 
defined but most inadequately set forth 
by any mere attempt at definition, ecol- 
ogy is the scientific study of the relations 
between plants and animals (man in- 
cluded) and their environment. If this 
study is the prerequisite to the farmer’s 
sucxjess with the arid regions, we have 
a long road to travel, for the study is 
relatively a new one even among scien- 
tists. And the sooner begun the sooner 
ended. — A. G. /. 

Too Old at Forty? 

F orty years old and on the shelf! 

That is the plaint raised so often by 
persons who, seemingly, have just dis- 
covered that when a man reachcsS the age 
of 40, he finds it extremely difficult to 
gel a job. That is quite correct, but dis- 
cussions of the problem usually give the 
impression that a man at 40 is shelved 
entirely, that those who have jobs are 
automatically dropped from the payrolls 
soon after reaching that age. The facts 
show that the reverse is true. All these 
years of argument, however, did not 
bring out the figures and it remained for 
A. W. Robertson, chairman of the board 
of Westinghouse Electric, to do so. 

Taking his own company as an exam- 
ple, Mr. Robertson shows that its pay- 
roll has a higher percentage of persons 
over 45 than has the general population. 
Thirty-one percent of those employed by 
the company are over 45, while persons 
of this age constitute only about 23 per- 
cent of the entire population. This c^im- 
parison of percentages will hold through- 
out most manufacturing organizations. 
“After all,” Mr. Robertson reminds us, 
“older men rule the world. It isn’t reason- 
able to assume that they are leagued 
against people of their own age. One 
thing of which we may be certain is that 
industry is not hostile to the older man. 
He is usually more steady, more careful 
and reliable, and is generally an entirely 
desirable type of employee.” 

Now that these facts have been point- 
ed out, memory calls to mind hundreds 
of inspection trips through many plants, 
large and small, and sight of a high per- 
centage of relatively ancient workers of 
both sexes. And about them there was 
always an air of contentment, a sense of 
responsibility, a pride in good workman- 
ship, a spirit of service. Why? Perhaps 
these older ones retain some of the ideal- 
ism of youth. Perhaps they realize how 
necessary is their work, how much the 
product of their brains, their hands, 


their experience contributes to the well- 
being of the nation as a whole. It may 
even be because they are of a generation 
that still believes in the joy of working, 
that does not expect something for noth- 
ing. 

That older men are employed in manu- 
facturing does not, however, make less 
serious the problem of unemployment. 
Millions still are looking for work. When 
they get it, as they assuredly will, let us 
hope that they will go into their new 
jobs with some of the spirit of these 
mature workers on whom so much de- 
pends, and work with a singleness of 
purpose toward the day when they, too, 
can look backward with contentment and 
pride on years of gathering experience 
and rendering hcrvice.--F. I). M. 

It Can Be Done 

D uring the first seven months of 
1938 there was a decrease of 22 per- 
cent in highway deaths throughout the 
United States, compared with the similar 
period in 1937, and this with an increase 
in traffic volume of 1 percent. So reports 
the National Safety Council. Here in- 
deed is good news. 

Part of the increase in highway safely 
undoubtedly can be attributed to safer 
highways, better law enforcement, im- 
proved road-sign systems, and so on. But 
it can hardly be questioned that by far 
the greatest portion of the record must 
be credited to “education” and its cumu- 
lative effect on motor-car drivers. Edu- 
cational campaigns conducted by a wide 
variety of organizations through the 
media of the press, the radio, bill-boards, 
and almost every other conceivable chan- 
nel that ultimately reaches the brain of 
the driver, have begun to show results. 
Just when the situation seemed darkest, 
when many were ready to throw up their 
hands and admit that a solution of the 
serious problem could not be found, sta- 
tistics carefully compiled show a gleam 
of light. Drivers can be educated to 
safety; so educated, they will drive more 
carefully; so driving, they will have 
fewer fatal accidents. 

A start has been made, a theory 
proved. If fatal accidents can be re- 
duced by 22 percent, they can be reduced 
by 44 percent, by 66 percent, by even 
more. Such reductions can be made, how- 
ever, only by keeping everlastingly at the 
process of driver education. Those who 
have contributed to the cause must not 
rest on their laurels. They must continue 
to strive toward the irreducible mini- 
mum of accidents that is the ultimate 
goal.— . P, P. 
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The Italian Navy at a Glance 

T O an American layman, several unusually interesting de« type which Americans associate with the eariieet days of hrnh* 

tails are brought out in this drawing by Dr. Oscar Parkes, clads. The illustrated Faa di Bruno is said to have given a 

the second of a series which we shall publish this year through good adcount of herself, with her two 15 *iiidh ghns, dtntet Aa 

arrangement with The Illustrated London News, The most im- World War. Note the incongruous jmaked toot fotivai^ ^ 

mediately apparent is possession by Italy of live monitors, a second noteworthy point is the splmidld group of 
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leaders apparently already built and the 12 large leaders that 
are to be built. Needing this type for many years, the United 
States did not start building leaders until the last two or three 
years. The Italians have evidently proved the success of small 
motor torpedo boats, for it will be noted that they have 100 
large and 24 small ones. Our own Navy long dented that these 
small craft could be useful to us but latdy tliere has been 


talk about experimenting with the type. A fourth important 
fact, emphasizing Italy’s confidence in land airplane bases and 
her evident belief that any war she will fight will be in re> 
stricted waters, is that she possesses only one seaplane carrier 
and no flight-deck carriers. It will be noted also that Italy has 
a powerful underwater, fleet with 106 large and small sub- 
marines and a large number of ocean-going ones to be built 
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{In Two Parts — Part Two) 

T hough records of electrical brain 
waves Ironi the same head vary, 
they are fairly distinctive. Often 
they may be picked out of a gallery of 
miscellaneous rhythms. So an individual 
may frequently be recognized by his 
brain waves. It is not true, however, that 
brain waves have the individuality of 
fingerprints — despite popular press re 
ports. The wave-patterns 
of a given person merely 
tend toward similarity in 
the long run. 

Wave-patterns do not 
hint of sex. Without previ- 
ous familiarity with a given 
record, the scientist can- 
not decide: “This pattern 
is from a fair head,” or 
“That pattern is from a thick-head, a 
man.” Still, it is claimed that women 
are likely to show about 11 waves per 
second, and men, about ten. 

Twins have fascinatingly similar Bei- 
ger rhythms. This is but another evidence 
of the close bonds of twinhood. In addi- 
tion, it is a clue for investigaUus who 
are trying to determine how fundamen- 
tal a phenomenon the alpha waves are. 
Were rhythms of the average pair of 
twins not alike, brain probers would 
have doubts concerning the importance 
of brain waves. 

Does the Berger rhytlini in any way 
indicate level of intelligence? -ex- 
cept perhaps in a very indefinite and 
roundabout way. 

T hus far, the Berger rhytlim of the 
adult brain alone has been consi<l- 
ered. Very young infants are said not to 
manifest the waves. Observation is that 
no rhythm appears until after the age of 
three months. Somewhere between the 
age of three and six months the waves 
show up. At seven months, their fre- 
quency is about four and a half waves 
per second. At 13 months, the waves 
come at the rate of about six per second. 
Adult frequency is not reached until ap- 
proximately the age of 12 years. 

What is the explanation of this de- 
layed appearance and gradual increase 
in frequency of brain waves? Briefly, 
everyone is mystified. Some theorists 
would have it that the onset of tlu* 
rhythm is correlated with the develop- 
ment of the brain center controlling 
vision. 

In support of thivS contention, it is said 
that, as a rule, the infant at about tlu* 
age of three months starts to take note 




ElectricalRhythms 

What Causes Our Brain Waves and What Do They 
Signify? . . . Hypotheses . . . Have They Something to 
Do With Vision? ... A Beginning Has Been Made 


In Hchizophrenia, the alpha waves are said to he superiiiipoNe<l 
on larger waves of lower frequency, culled “delta waves,*’ 
as shown above. The analysis of the record is done grajdi- 
ically or else hy means of an automatic electrical devi<*<‘ 

The unrnistnknhle ciisp-and-dai I 
pattern of petit inul seizures in 
epilepsy. This pattern is visible 
Hometimes in sleep when the other 
symptoms of the seizure are absent 




Grand mal in epilepb> has a pat- 
tern basically similar to that of 
petit mal, hut the violence of the 
seizure introduces other currents 
which may complicate the tracing 


of objects* and to follow them with its 
eycvS. Theorizing, Lindsley continues: 

”We believe that the onset of the 
alpha waves* at about this time may in- 
dicate some relationship with this func- 
tional ability,” and may further indicate 
“the onset of function in the particular 
brain area investigated” — the visual cen- 
ter, where vision is controlled. 

The experimental evidence, howevei, 
consists almost solely of the Berger 
rhythm determinations at various ages. 
Willi respect to a delayed onset of func- 
tion in the visual region, very little is 
really known. Stage of development of 
intellect may also conceivably be a fac- 
tor iiere. 

What of distorted mentalities and tlie 
Berger rhythm? Observer Lemere be- 
lieves that individual differences in the 
rhythm are highly significant; 

“The ability to produce ‘gtmd’ [strong | 
alpha waves seems to be a neuro-physio- 
logical characteristic which is related in 
some way to the affective | emotional 1 
capacity of the individual.” 

Ill Lemere’s hypothesis, a person tend- 
ing to have marked “up” and “down” 
stat<*s — that is, a person alternately 


higlily elated and deeply 
depressed — should pro- 
duce “good” waves. An in- 
dividual with a schizoid 
personality — that is, an in- 
dividual who may be said 
to project his dreams ex- 
cessively into his daily ac- 
tivities — on the otlier hand 
should give “poor” waves. 

Having dcvelojied this hypothesis out 
of his studies of fairly normal persons, 
Lem(‘re turned to psychotic patients to 
verify it. According to his observations, 
schizophrenic patients do indeed always 
have “poor” rhytlims, while manic-de- 
pressives give “good” rhythms — the 
schizophrenic lieing the extreme schizoid, 
and the manic-depressive the extreme in 
ups and downs. 

An impartial scientific opinion, how- 
ever, warns concerning Lemere's specu- 
lations : 

“We must still regard any such sug- 
gestions as tentative working hypotheses. 
There seem to he loo many exceptions.” 

Yet it is widely accepted that rhythms 
*>f twisted personalities will eventually 
he found to differ significantly from 
rhythms of normal p<n»ple. So far, no 
agreement has been attained as to what 
significant differences are likely to he 
clearly demonstrated. Certain labors are 
toward the invention of refinements of 
Leinere’s methods and toward the de- 
termination of what shades of meaning 
are to he allotted to exceedingly minor 
variations in rhythm. At any rale, work- 
ing hypotheses such as that of Lemere 
are, though tentative, still new leads to 
the awesome problem of insanity. In 
fact, it is already being suggested that, 
should a person begin to have symptoms 
of serious mental unrest, a study of his 
>Iectro-encephalogram is in order. What 
definite outcome this study would have, 
and even how the study ought to be 
conducted, are moot points. 

The present cash value of such leads 
cannot even be guessed. Too much is 
rumored about what startling treasures 
science is going to dig up — some fine 
day . But if there are any doubts regard^ 



Coiivtciy I’ror. A. J. Ofi'bi»hlrt*, AVayne Cnherslt) 


A record of a normal aubjeci, thowing alpha waves of a rhurarteristir type 
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OF THE Human Brain 

By BARCLAY MOON NEWMAN 


An elertro-encephalograph of the five* 
channel type, similar to the three*chan* 
nel apparatus shown in the first 
installment of the article but having 
greater possibilities. The physician is 
reading the ink-written oeeillogram 


Courtetsy El««tro Medical Liaboratory. Inc. 



ing Berger’s deserving a Nobel award — 
always based on profit already on the 
balance sheet of science — they melt 
away in the light which is today bril- 
liantly cast upon the timeless affliction, 
epilepsy. The electro-encephalograms of 
epileptic seizure have provided the first 
new experimental evidence in many years 
as to the nature and possible causes of 
this mighty medical bafflement, the 
mightier because the disease is incompre- 
hensibly linked with heredity. 

Now we know that in an epileptic 
seizure, the hitherto blithe little wave- 
lets surge into menacing, high-voltage 
billows which ultimately seem to involve 
all the cells of the cortex. It is as though 
an electric storm accompanied the mys- 
terious gales which lash the brain and 
force the body into writhing upset. 

As the tape slides past the observer’s 
eye, the oncreep of the storm can be 
clearly seen. The waves become slower, 
and gradually beat more and more pow- 
erfully, as more and more regions of 
gray matter are stirred up and made to 
volley electricity. Thus, large slow waves 
come to stand out on the tape. 

The voltage triples, as estimated by 
the height of the waves. The beat falls 
to three waves, or perhaps only one, 
per second. And as the pen moves up to 
mark each crest, in unison with the brain 
discharge, it makes a curious down- 
twitch — small, but observably splitting 
the smooth contour of each wave. This 
down-twitch signifies an odd and sudden 
slight drop in voltage. The last spasm 
brings the calm of unconsciousness, as 
the simultaneous electric beat of many 
million nerve cells breaks up and is 
gone. 

N OW medical scientists know that the 
climax thus built up represents a 
definite over-excitation of the highest 
centers of the brain — the centers located 
in the cortex. Moreover, severe epileptic 
attacks are distinctly seen to involve 
practically the whole brain-surface. 

Petit mal epilepsy is characterized by 
milder symptoms, but the wave records 
fif attacks are very much like those of 
grand mal, the severer form. Hence it 
is already to a certain extent possible 
to accomplish ^ what has never before 


been possible: to predict the onset of a 
seizure. One need only remark the dim- 
inishing frequency and increasing height 
of the alpha waves. 

Cratifyingly enough, it has further 
been possible to detect a condition ap- 
proaching that of true epilepsy. Certain 
individuals of disturbed mentality and 
recurrent emotional lapses have been 
shown to exhibit rhythms characteristic 
of epilepsy. The conclusion is that ex- 
tremely mild and therefore unsuspected 
epileptic afflictions are to be found, 
probably much more often than has been 
thought. Consequently, the outlook for 
Berger’s hypothetical new leads to en- 
igmas of di.storted mentalities, including 
the insanities, begins to promise more. 

Since both mild and severe seizures 
can be scientifically investigated and 
electric aspects recorded, the influence 
of various factors, such as drugs, food, 
blood-oxygen, amount of sleep, can be 
measured to an instructive degree. The 
delight of the long-puzzled expert on 
epilepsy can scarcely be imagined. 

How do we know that the cortex — the 
surface layer of the brain — is really the 
source of alpha waves? There are 
sources of electrical rhythms outside the 


skull : muscle contraction, the pulse, and 
respiration always give rise to observ- 
able electrical changes, many of which 
are rhythmic. Wrinkling the forehead 
by contracting the scalp muscles pro- 
duces recordable electric oscillations. A 
tense muscle quivers electrically, rhyth- 
mically. Graphs of the electrical rhythm 
of the heart have for years been used in 
the diagnosis of cardiac conditions, as 
well as in the study of the normal heart. 

To demonstrate that the Berger 
rhythm originates in the cortex, these 
possible extra-brain sources must be 
eliminated first. So records were taken 
simultaneously of alpha rhythm, and of 
electrical variations caused by the pulse, 
by respiration, and by any chance mus- 
cular contraction. The individual and in- 
dependent existence of each type of 
pulsation was by this means clearly 
recorded. 

A patient with paralyzed scalp-muscles 
turned up, and Adrian and his co-worker, 
Yamagiwa, obtained alpha imprints as 
distinct as when scalp muscles are func- 
tioning. And these two experimenters 
went on to insert a metal disk into the 
cortex of a cadaver, plastered up the 
cracks in the skull, and bandaged elec- 
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Brain wave record of a roongolian idiot, taken with a clinical electro-encephalograph 


237 


238 


I 'E .N 1 1'' I A'^ M . 1 :. 



At hft: Ei«ctro-eiieepiutiogriiph of 
tho five-chamtel type faced by it« 
motor-driven continuous camera 
which records the oscillograms 
photographically, and, lower right, 
the back of the same apparatus. 
The five lines of records between 
the two photographs were made 
simultaneously on a hve-channel 
electro-encepfaalograph» Note the 
differences in the waves. Each is 
led or taken off from a different re- 
gion on the same subject's cranium 


oiae. And, r^iitly» 
b«en proved otpeble of eotooiitio di»- 
charge of ^ectricily* CoiteequeiiUy, 
nerve ceUa tsan act as biitteries* and peri- 
odically volley forth an electric display. 
Then, cells of the cortex, under condi- 
tions utterly dark to scientists, can, like 
the clapping audience, synchronize a 
multitude of individual reactions and 
give rise to a rhythmic display. 

How does each cell generate its elec- 
tricity? Why should myriads of cells 
harmonize? The physiologist is not 
ready to answer. 

Concerning beta waves and other 
deeply hidden rhythms, extremely little 
has been established. Their precise or- 
igins and the conditions under which 
they manifest themselves remain dark. 
Their importance, however, is recog- 
nized. They contribute to the modern 



trodes agaiubt the scalp. Then they set 
up electric oscillations in the disk, using 
a frequency and a voltage approximately 
the same as those presented by alpha 
oscillations. Not only were these electric 
pulses detectable on the scalp, but even 
were led off to trace out inky trails very 
like those of the real Berger rhythm. 

Needle electrodes stuck into the bruin 
of a cat convey signs of the alpha rhythm 
until the points pierce a slight distance 
below the cortex. Pushed deeper, llie 
needles send hack no rhythm. Retuin 
their points to the surface of the brain, 
and the rhythm is retrieved again. The 
source of the alpha waves is not above 
or below the cortex. It must be in the 
cortex. 

Yet the cortex is a broad expan^e, 
with fascinatingly diverse regions. Where 
in particular in this brain jacket do the 
alpha waves arise? The marked effects 
of light point to the visual centers at the 
back of the brain. And contacts vari- 
ously placed on the scalp usually yield 
the strongest waves when located over 
the visual region. Hence the optical cen- 
ters are regarded as the prime source of 
the electric pulse named alpha. 

B ut the focus of the alpha rhythm 
may swing outside the area of visual 
control and have play farther forward, 
on one side of the head or on both. Some- 
times, however, the waves drawn off from 
one hemisphere differ in frequency and 
form from those drawn off from the 
other hemisphere — and no one under- 
stands why. 

The evidence is, too, that the rhythm 


generally arises first in the visual region, 
and thence spreads over the rest of the 
brain surface. There is some elusive con- 
nection between the cortex at the back 
of the head and the rhythm — and so also 
between the visual centers and the 
rhythm. But why light should have prime 
influence over alpha waves is altogether 
unknown. It has been hazarded that, be- 
cause in man (and the higher animals) 
the visual centers are so great in extent, 
probability favors the origin of any pos- 
sible and delectable rhythmic phenome- 
non here — where the largest number of 
similar nerve cells with similar functions 
would be simultaneously ready to co- 
operate in building up a synchrony of 
discharges. For a center of alpha activity 
to be detected, it must have a diameter 
of at least an inch. 

As Dr. R. W. Gerard, professor of 
physiology. University of Chicago, ex- 
presses it: 

*When an audience starts applause 
each individual claps in his own way 
and a chaotic medley results. But note 
that after a few seconds, without any 
deliberate attempt on any one’s part, 
most people are clapping together in 
perfect time so that a large, slow, reg- 
ular wave of sound is rhythmically pro- 
duced. Just so are brain waves built of 
the added beats of many synchronizing 

Nerve cells have for more than a cen- 
tury been known to be electrically active. 
Messages passing along nerves are al- 
ways accompanied by electric disturb- 
ances — indeed the electric discharge 
may actually be tll^ message in each 



m^ion picture of the human brain. 

duch are the meanings now being read 
between the lines of alpha trac^gs, 
Meanwhile, the passage from alpfiia .to 
omega in the brain remains among the 
grander distances of the cosmos* Ydt 
Berger has guided ut past stiIl*seorel 
alpha to beta at least, and perhafis even 
to gamma. A new b^inning has ^ep 
made in our struggles toward knoarlexlge 
of this stupendous thing, the bralp d»0flt 
which sentience glows like phdspbo^e^ 
oence. 







The Big Concretions of Ohio 


Odd Roftk Curiosities that Intrigue Colle<;tors . . . 
Formed in the Ro<‘.k Where They are Found ... A 
Peculiar Chemical Reaction is Their Origin 

By ARTHUR DAVID 


T housands continue to gaze with 
wonder upon Ohio concretions. Cre- 
ated some 300,000,000 years ago in 
the Devonian Period, these strange na- 
tural curiosities range from hickory-nut 
hize to monstrous round or oval masses 
18 feet or more in diameter. Maximum 
w^eight of some of the largest, now in 
partial or complete state of ruin, is es- 
timated at about 300 tons. 

Concretions are odd geological niuosi- 
ties and always seem to fascinatt* their 
finders. Sometimes they are found loose, 
because they have long since been de- 
tached from their original positions in 




Concretion In place in solid rock 
fseen above, in cliff) and, at bot- 
tom, a detached, fallen eoncretion 

I he rocks by natural forces, but when 
found where they first formed they look 
like the one shown high up in tiie cliff 
in the upper photograph, which is seen 
to be emerging from its ancient prisim as 
the surrounding rocks gradually weather 
away* One might be forgiven for taking 
for granted that, originally, these objects 
were brought from afar and placed in 
the soft sediments as these were de- 
posited, later to be encased as the sedi- 
merits became rock. This appearance, 
however, is false, for they were formed 
in the rocks at the time these were first 
laid down as mud. This is proved by the 
fact that the regular bedding planes of 
the adjacent rocks continue through 
them, as Is shown in the photographs. 
They arc composed of some of the lesser 
(^omponehts of the local rocks, those in 
shale often being of sulphide of iron 
(fooFs gold). Usually they have at their 
centers ,a plant or animal fossil. Their 


formation is caused by material piecipi- 
lated rhythmically from these nuclei, 
iliffusing outward and reacting with 
other material diffusing inward from the 
lock. They lake many bizarre shapes but 
are usually round or oblate spheroidal 
in form. 

In Ohio, the largest coiieretions are 
found only in a belt of the Ohio Shale a 
few miles wide, from some distance south 
of Cincinnati, northward through (Central 
Ohio to the Lake Erie shore east of 
Sandusky. Concretions similar to those 
found in Ohio are observed in the same 
formation in the vicinity of Kettle Point, 
Ontario. 

T O examine eonerctions m hope of 
finding fish, mollusk, or plant re- 
mains of Devonian age continues to he 
the quest of many geologists and natural 
history students. Often fossil hunters 
break up the dense formations with dyna- 
mite in order to examine the interior ma- 
terial. A request has been made to tlie 
Ohio Conseivation Department to lake 
steps to stop such m^edless damage to 
specimens. 

In Ohio, afl<*r being enclovsed in the 
shale through many geological ages, the 
eonrrelions, through effects of weather 


and water, are gradually exposed by the 
elements in the shale river bottoms or 
by wave action on the shale beaches of 
Lake Erie. 

A few years after a concretion becomes 
visible in a shale cliff from effects of 
weathering, it begins to lose its outer 
segments, often weighing hundreds of 
pounds. 7'he irregular intiTior is then 
revealed. Some take on the appearance 
of weird faces that look out from their 
< liff windows often at elevations of 50 
feel or more. This emergence from with- 
in the rocks to tlie outside world in time 
proves fatal, and now and then, when the 
shale support crumbles, the great masses 
tumble down into tlie si reams or upon 
the banks. Disintegration by natural ele- 
ments soon follows. 

In the East Branch of the Huron River 
near Norwalk, Ohio, a singularly beauti- 
ful effect is produced yearly in the brok- 
en top of a concretion that protrudes 
about two feet above the water level of 
the small stream. This is shown in the 
lower illustration. lee action has scmiped 
out a bowl-shaped cavity ten feet long 
and six feet wide, and in this 300,000,000- 
year-old flower garden wild plants bloom 
-blue vervain, bonesel and joepye- 
weed. 



A large coneretlon at Norwalk, Ohio, in wbose hollow center wild plants grow 
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ArtificialEclipses 


At TheirTriennial Meeting tlie World’s Aatrenomerg 
Witnessed the Atnuzing New Tecrhniqueof Observing 
Solar Proininenees and Corona without an Eclipse 

By HENRY NORRIS RUSSELL, Ph.D. 

Chairman of the Department of Astronomy and Director of the Ob- 
servatory at Princeton University. Research Associate of the Mount 
Wilson Observatory of the Carnegie Institution of Washington 


T Hlj^ Stockholm meeting of the Inter- 
national Astronomical Union is over, 
and its members are scattering to 
the ends of the earth. Sonu? of them have 
a long way to go, for there were mem- 
bers from as far east as Japan, and as 
far west as California and British Co- 
lumbia. 

More than 400 people — including 
wives and families — weie listed on the 
official program. Of tliese, the largest 
delegation came from the United .States 
— 92 of them. Next in number were iht* 
British — 69. Then followed our generous 
hosts from Sweden, of whom 64 were 
listed, but many more contributed to our 
enjoyment and comfort. France and Hol- 
land sent delegations numbering more 
than 20, and Belgium, Czechoslovakia 
and Germany were not far behind. 

It would he an interesting study — 
quite in line with the present-day love of 
statistics — to interpret these ‘‘indices.’' 
Several factors obviously enter — the 
number of astronomers, professional and 
amateur, in the country; the time and 
divStance required for a visit to Stock- 
holm; and, last hut not least, considera- 
tions of finance. The remarkable size of 
the American representation was doubt- 
less considerably influenced by the at- 
tractiveness of a summer in Europe, and, 
in particular, the charms of a visit to 
Scandinavia. A gratifying feature was 
the presence of a considerable number 
of the younger members of the staffs of 
various observatories. 

All who came were well rewarded, and 
in many ways. The traditions of hospi- 
tality which have grown up around the 
meetings of the Union in many coun- 
tries were admirably maintained by our 
Swedish friends. 

By invitation of the Government, our 
meetings were held in the Houses of Par- 
liament — the law-makers being not in 
session. The halls of the Upper and 
Lower Houses furnished admirable 
places for the larger sessions, while the 
numerous committees had at their dis- 
posal the rooms of the Parliamentary 
committees with every possible conven- 
ience. Receptions and dinners, at the 
Royal Palace, the old Castle of Uppsala, 
and the new and magnificent Town Hall 
^of Stockholm, and elsewhere, made the 
social side of the meeting memorable. 

The scientific work of the Union had, 
as usual, been almost completed months 
before, by correspondence between the 
chairmen of the numerous technical com- 
mittees and their members in all coun- 
tries; and the draft reports of the^e com- 


luitteeH. which were punted and dislrih- 
uted to all the mcmbeis allending the 
meeting, form a volume of nearly 300 
pages. At the sessions of these commit- 
tees in Stockholm, there was often little 
to do hut to give formal approval to the 
report, already well discussed by letters. 
Room remained, however, for discussion. 
For example, the committee on Stellar 
Spectra had to consider the adoption ot 
a notation for the spectra of the Wolf- 
Rayet stars — those remarkable bodies 
which show broad, bright lines of highly - 
excited atoms. A sub-committee, com- 
posed of four or five experts in this spe- 
cialized field, had, after long correspond- 
ence, agreed unanimously upon a scheme 
of classification, and upon detailed cri- 
teria for the distinction of the various 
sub-types. Since there appear to he two 
parallel sequences of these stars — one 
showing strong lines of nitrogen and the 
other of carbon — it was agreed to distin- 
guish them by the chemical symbols C 
and N, appended to the W which denoted 
the general spectral type; but how? 
Should one recommend W„8 (with a 
subscript letter} or Wn8 (with a small 
capital on the line), or WN8 (with a 
large capital ) ? (The figures 5, 6, 7, 8 . . ., 
wliich represent the degree of excitation 
of the atoms, were generally accepted. ) 
This apparently small point led to 20 
minutes of lively and very useful discus- 
sion of practical matters such us the dif- 
ficulty of handling small capitals on a 
typewriter, and the practices of printing- 
offices and proof-readers in various coun- 
tries, and when a decisive majority final- 
ly decided for the large capitals, there 
was a feeling that a great deal of annoy- 
ance to future authors, typists, and proof- 
readers had been avoided. Such matters 
may look small at first; but the adoption 
of a scheme of classification ( in practice 
as well as in theory), is one of the main 
services which can be rendered by an 
efficient international organization. 

So well was this work done in the vari- 
ous committee sessions, that the final 
“General Assembly” ratified their re- 
ports without modification. 


There uah much, however, of more 
general scientific interest. We visited the 
new Stockholm Observatory — beautifully 
situated on a wooded hill near the sum- 
mer resort of Sallsjobaden, a dozen miles 
from the city, with fine equipment, in- 
cluding a 40-inch reflector, and an able 
and enthusiastic staff — and admired the 
important work which is being done by 
Professor Lindblad and his colleagues, 
especially in the study of the spectra and 
absolute magnitudes of faint stars. At 
Uppsala, a group of speclroscopists, at 
Dr. Edlen’s laboratory, saw spectra run- 
ning down to a wavelength of 12 Ang- 
stroms — 1/500 part of that of yellow 
light — and learned, with great satisfac- 
tion, ihul he and Dr. Swings, of Belgium, 
have almost c^impleled an analysis of the 
third spectrum of iron — the most impor- 
tant, to the astrophysicist, of all spectra 
which had not previously been observed. 

By common consent, however, the mosl 
noteworthy scientific communication 
made at the meeting came from the 
French astrophysicist Lyot. The story has 
been told long ago in these columns how 
he attacked the supposedly hopeless 
problems of observing the solar promin- 
ences without a spectroscope, and the 
solar corona without an eclipse ; and how 
he solved them by the application of 
optical principles which were long fa- 
miliar, hut which no one had had the 
inspiration to utilize. [See December, 
1932, and January, 1934. — £d.J By mak- 
ing a telescope with perfectly clean 
lenses, and cutting down scattered light 
in,«very way, and by observing on the 
Pic du Midi in the Pyrenees, at a high 
altitude and in very clear air, he suc- 
ceeded, some ye.ars ago, in observing tb^ 
prominences by direct telescopic vision, 
and the bright lines of the coronal spec- 
trum on any clear day. 

Now, with technique improved by ex- 
perience, be showed results which arc 
simply amazing. On his recent spectra, 
tile bright coronal line in the green looks 
as strong on photographs taken in broad 
daylight as it does on many spectra taken 
during eclipses, while the opportunities 
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Top: Rays at 5303 and 6374 A. U. Center: Four direct pliotogruphs of 
the solar corona. Bottom: A protuberence having an open and tremen- 
dously wide arch, seen rather sketchily in the half-tone reproduction, high 
above the center. This image wos taken from a motion picture film 


for exact measurement are better. His 
plates show 11 bright coronal lines, from 
the ultra-violet at 3388A to two newly 
discovered lines far in the infra-red, at 
10747 and 10798. What is more, he has 
succeeded, by utilizing the finest days, in 
obtaining direct photographs of the inner 
part of tile corona in full daylight. It will 
at last be possible to learn how the coro- 
na changes from day to day, or even from 
hour to hour — instead of waiting a year 
or more to find its form utterly different 
at the next eclipse. 

Most remarkable of all were long se- 
ries of moving pictures of the promin- 
ences — taken tlirough a red screen, which 
transmits only the legion of the spectrum 
near the red hydrogen line, but without 
the aid of a spectroscope or speclrohelio- 
graph. 

During the summer of 1937, when a 
number of great eruptive prominences 
ap])eared, some of them w'ere followeii 
for hours, with exposures taken at inter- 
vals of a minute or so. The resulting 
films, when run through an ordinary pio- 
jert<»r, show what happened, speeded up 
600 times, and present a bewildering pic- 
ture of solar activity. 

F rom the main mass of u prominence, 
perhaps 100,000 miles above the 
Sun's surface, great* flakes and patclies 
of luminous hydrogen break loose, and 
fall into the Sun. Others stream off side- 
wise, rising at first, and then falling 
along the curve of a great arch. Direct 
upward motions occur but rarely; those 
to the side are the most frequent. 

Ill the films which were exhibited, the 
same set of pictures was shown three 
limes over, in immediate succession — to 
the great advantage of the spectator, 
who, having seen the general course of 
the phenomena, could fix his attention 
the second time on some particular detail 
and study it. At limes, bright clouds 
formed apparently in empty space. This 
confirms an observation made more than 
50 years ago, visually, by the writer’s old 
teacher, C. A. Young. To catch the mo- 
ment of such an appearance upon plates 
taken with an ordinary spectrolielio- 
graph, at intervals of three or four min- 
utes, is almost impracticable; but the 
motion picture cannot miss it. 

Most remarkable of all was a film in 
which a huge luminous jet burst from 
the Sun, stnick a prominence-cloud 
above, and apparently blew it to frag- 
ments — ^with a change so rapid that the 
eye could hardly follow it on the screen. 

Moving pictures showing these ex- 
traordinary changes in prominences were 
obtained two or three years ago by the 
McMaths, at their private observatory in 
Michigan, with the most ingenious spec- 
troheliokinematograph of their inven- 
tion. The great activity of many promi- 
nences, and the motion along curved 
arches, are excellently shown in these 
photographs ; but those which were taken 


a year or two ago lack the fine detail 
of Lyot’s pictures. In one respect, direct 
photography has the advantage. If a 
moving mass of hydrogen has a consid- 
erable velocity toward or from us, the 
bright lines it emits will be shifted in 
wavelength; they will go off the second 
slit of the spectroheliograph, and the 
eruption will not show on these photo- 
graphs, while, of course, it will appear 
on tliose taken without a spectroscope. 
The newer work, therefore, is more de- 
cisive than the older on the question 
whether bright patches of hydrogen ap- 
pear in “empty” space near the sun. 

In general, the two methods of obser- 
vation are not rivals, but allies— each be- 
ing able to contribute soniething which 
the other does not. It is to be hoped that 
both will be actively continued. 


The nature of llie forces which cause 
these extraordinary motions is hardly un- 
derstood at all. The luminous matter de- 
scending along an “arch” appears often 
to be sucked into a sunspot, or into some 
point near it. It will take years of study 
before the full advantages of all phases 
of this new method of observation are 
realized. 

At the concluding session the Union 
elected Sir Arthur Eddington as Presi- 
dent for the next three years — a choice 
everywhere approved — and decided to 
hold its next meeting, in 1941, in Switzer- 
land — ^the place to be determined later. 
We are on our way home now, hoping to 
have (collectively and as a profession) 
results as good to present then as we 
have just seen . — At Sea, SS. Stavan^ 
gerfjord, August 23, 1938, 



Machines Pick Cotton, But- 


Mechanical Cotton Pickers Coming ... To Solve 
Planter’s Biggest Problem ... Complex Factors ... 
Adoption Very Slow . . . No “Economic Revolution” 

By F. D. McHUGH* 


S cores of articles, in newspapers 
aiild magazines habituated in re- 
cent years to the use of superlatives, 
have told the public that cotton-picking 
machines arc destined to cause a “social 
upheaval’* in the South, to threaten an 
“economic revolution” there. These ma- 
chines, it is claimed, will revive the grow- 
ing of this major crop in some sections. 
They will, it is predicted, throw into the 
ranks of the unemployed millions of hand 
pickers of cotton, remove their source 
of livelihood “in five years.” One noted 
newspaper has repeatedly stated that 
they will make useless something like 
5,000,000 horses and mules, supposedly 
now used during cotton-pick- 
ing time. These machines, 
we are told, will salvage the 
tenant farmer (with the help 
of political reformers, the 
C. I. O., a “new relationship 
between southern whites and 
Negroes,” and the “socially 
minded folk” of the nation ) , 
will give him, apparently, a 
new position of social, eco- 
nomic, and political power. 

Brash statements, these! 

Predictions are always dan- 
gerous, but especially so 
when applied to new labor- 
saving inventions. One has 
hut to scan the history of 
other such developments to note the 
boomerang effect of predictions. Far 
better is it to consider a subject tem- 
perately, to analyze the controlling con- 
ditions, and to base conclusions on 
background facts and consequent possi- 
bilities rather than on wishes, hopes, or 
fears. 

Although there are several new cotton- 
picking machines practically ready for 
the market, most of the recent nation- 
wide comment on them has been inspired 
by the one developed, after something 
like 11 years of experimentation, by John 
D. and Mack Rust of Memphis, Tennes- 
see. Of simple and clean design, this ma- 
chine employs as its working principle 
the affinity of cotton fibers for wet sur- 
faces ; hence it has no hooks or teeth on 
its collecting spindles. In the words of 
the inventors, “it consists primarily of an 
endless belt carrying several hundred 
'smooth wire spindles. As it passes over 
the row of cotton, the rotating wire 
spindles enter the plants. The speed of 

«Tli« author of this articla, a member of our 
editorial ataff, ia himaelf a aouthemer with a 
broad, arat-hand knowledge of the problema in- 
cident to the crowinf ana harveating of cotton 
and its manufacture into textilea.— The Editor. 


travel of the spindle carrier (and the 
consequent movement of the spindles in 
a backward direction during contact with 
the plants) is approximately equal to 
the speed of the forward travel ot the 
machine. The spindles, therefore, while 
in the plants, rotate in a position ap- 


A Rust cotton picker in action. Below: 
Ita essential features. The lower drawing 
(from the patent) shows, dotted, the 
two endless belts. Arrow points to throat 



proximately stationary with relation to 
the stalks. This avoids endangering the 
plants.” 

The spindles of the Rust machine are 
automatically moistened before they en- 
ter the plants. Cotton fibers adhere, are 
wrapped about the spindles as they ro- 
tate, and in another part of the machine 
are stripped off the spindles and deliv- 
ered by a suction fan to a container. It 
is claimed that the spindles probe every 


part of the plant, that only mature cotton 
is gathered while inunature and faulty 
cotton is left behind. However, much 
trash — leaves, small limbs, and dirt — is 
gathered in ; and because at harvest time 
some leaves are still green and may be 
bruist‘d by the machine, a green stain 
will be imparted to some of 
the lint. 

Another mechanical cot- 
ton-picker is that developed 
after 30 years of intensive 
research and experimenta- 
tion by the International 
Harvester Company under 
the leadership of Mr. E. A. 
Johnston, Vice President of 
the company in charge of 
engineering. This machine 
also employs a large num- 
ber of probing fingers of 
steel. In this case, however, 
a comparatively short, tap- 
ered spindle with several 
rows of inclined barbs was 
adopted; in fact, it is quite stumpy. 

The International cotton-picking ma- 
chine consists of two vertical, parallel, 
rotary drums which straddle the cotton 
row. Each drum carries 154 of the tap- 
ered, barbed, picking spindles, each of 
which also rotates on its own axis. The 
rotative speed of the drums is so syn- 
chronized with the speed of the machine 
that there is no raking of the plants. 
Since the cylinders are located, one in 
advance of the other, on opposite sides 
of the picker throat, the spindles pro- 
trude across the throat and penetrate the 
plants from opposite sides so that con- 
tact is made with all mature cotton on 
elich plant. On the opposite side of each 
drum is a doffer which removes the cot* 
ton from each, spindle and drops it onto 
a conveyor belt which carries the fiber to 
bags. The emptied spindles are then 
sprayed with a fine mist to remove any 
green stains caused by bruised foliage. 

A THIRD machine which seema about 
ready to go on the market is the 
Hanauer-Berry-Gamble cotton picker, 
the result of some 25 years of experimn>^' 
tation. Mr. A. M. Hbmauer writes that 
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^ if. ^ Mve 

[of QOttii^ I^ing] licked** 

Tiak mdiiiio iJfto turn vorticol eyl* 
indm wUcb Btra^dlok c^ttoA row.Thofie 
cylindm arc directly opposed, and each 
has over o thousand rotating spindles 
barbed in such a manner as to do the 
least possible damage to the plant Ah 
the machine moves along the row under 
its ow^ power, these spindles penetrate 
each cotton plant from both sides simul- 
taneously* Swd cotton (mature lint and 
seeds combined ), wound on the spindles, 
is do&ed when the spindles reach the 
back position. Suction then carries the 
cotton to a container. 

In Texas, a fourth cotton-picking ma- 
chine has undergone numerous tests 
and, according to reports, has proved a 
strong competitor to the others in results 
achieved. A. R. Nisbet and his son, J. L. 
Nisbet, and H. G. Wendland are the de- 
velopers. Its name, Wind-Roll, is descrip- 



tive of both its design and its operation. 
The picking element consists of a pair of 
mesh rollers which roll the cotton out 
of the bolls as the cotton plant is blown 
by a blast of air, first to one side against 
one roller and then to the other side 
apinst the second roller 20 inches be- 
hind the first. The mesh of the rollers 
holds the loose fiber until a half revolu- 
tion has been made, when the same blast 
of air blows it off the cylinder. The re- 
leased fiber is caught by a revolving 
screen and carried to a suction pipe 
which empties it into bags. 

Other machines are in the offing but 
these four are the ones most widely din- 
oussed among agriculturid experts and 
engineers. They are ail important; make 
no miaiahe on that score. That they have 
ail reilohed the practical stage almost 
simultaneously is pure ^incidence. Their 
developers did not a^dentally bump 
into a myf. problem and solve it forti^ 
>vlth; cobon picking is and always has 
been the objStMest operation of cotton 
|ind much thought has been 
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One model of Hanauer- 
Berry^Gamble picker 
and, below center, 
with cover removed, 
the spindles of one of 
Its vertical cylinders. 
At left below is the 
front of its throat, with 
its spindles meshing 



given to the job of lowering that cost. 
Attempts to ease this burden of the cot- 
ton planter were doubtless made by the 
ancient Egyptians but have been made 
intensively in this country since the first 
mechanical cotton picker was patented 
in 1850. Since then, numerous pickers 
liave been invented, and no less than 
about 850 patents have been granted by 
the United States Patent Office on de- 
vices to aid or supplant the human pick- 
er, This large number of inventions 
serves to emphasize the complexity of a 
problem which can be understood only 
by a consideration of the many factors 
involved, peculiar to cotton growing. 

The first of these is, naturally, the age- 
old practice of hand picking, celebrated 
In song and story as a time of joy among 
the pickers who are preponderantly 
Negroes, There is, however, little ro- 
mance in the job; it means hard work 
under hot suns, low pay for the pick- 
ers, and a disproportionately high labor 
cost for the planter. In most sections of 
the South, the pickers go into the fields 
equipped with no more than a large bag 
whi(^ trails on the ground. The picker's 
deft hands harvest mature cotton from 
scattered open bolls, leaving the dried 
burr on the stalk. Periodically, each 
picker carries his hag load to a central 
point where it is weighed and then 
dumped on a common pile or into a wag- 
on or truck. It will be noted that horses 
and mules take no part in this actual 
picking operation, 

.A^n expert picker can pick several hun- 
dred pounds of seed cotton a day, hut 


the average is about 150 pounds, 
which makes about 50 pounds of 
ginned cotton, the seeds account- 
ing for the remainder. While the 
picker gets from 35 cents to $1.25 
for picking a hundred pounds of 
seed cotton, this wage takes from 
the planter up to half the price he 
will get on the market f(»r his 
ginned cotton. 

Besides the elements of time 
and expense involved in hand pick- 
ing, there are other factors which 
complicate the picture. Cotton 
does not mature all at one time in 
any one field; hence it is usually 
necessary to pick over a field sev- 
eral times. Rain may come at the wrong 
time and beat some of the loosely hang- 
ing fiber to the ground, spatter grit on 
some. Continuous rains sometimes wet 
the cotton so that it cannot be picked 
for weeks simply because gins cannot 
take care of wet cotton. Furthermore, 
dampness often causes the seed to sprout 
in tlie boll or on the ground so that the 
clinging fibers are damaged. Labor in 
any given locality may not be sufficient 
tc» harvest the cotton as fast as it ripens, 
and some fiber may weatlier, take on a 
gray, stained appearance which lowers 
it’^ grade — and its price — on the market. 

I N sume parts of Texas, a method 
known as “sledding" or “stripping" 
cotton was begun some 11 or 12 years 
ago, and other sections are studying the 
practice. The stripper, originally home- 
made as a sort of large box on a sled but 
now built on wheels by several manufac- 
turers, rakes cotton off the plants with a 
large comb-like row of fingers. The comb, 
however, gathers an enormous amount 
of trash — burrs, twigs, leaves, and dirt — 
as it is drawn over the cotton row. Con- 
sequently, the cotton must go through a 
separate cleaning process which cannot 
thoroughly clean; hence the grade of 
cotton harvested in this manner is below 
that of cotton picked by hand. Never- 
theless, the cheapness of die practice and 
the fact, that it prevents a total loss of the 
crop when hand labor is unavailable 
make it attractive to many planters. 

The mechanical cotton-picker that can 
supplant these methods and overcome 
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the several imjportant handicaps men- 
tk>ned must, obviously, be most ingen- 
ious* Without attempting comparisons 
between the four machines discussed, it 
may be stated that all have shown ex- 
cellent results— under test conditions. 
Roughly, we might average the amount 
picked by any one of them as seven or 
eight times as much seed cotton in an 
hour as a hand picker turns in after a 
day’? labor. The net saving to the 
machine-using farmer may range from 
$4.00 up to $15.00 a hale. To pick this 
much, however, tlie testers of the ma- 
chines naturally chose clear days with 
large quantities of mature, dry cotton 
available in wide, flat fields. Thus the 
comparison is partially fictitious, for on 
thousands of farms such a combination 
of conditions is rare, often unapproach- 
able. 

CONSIDERABLE amount of the 
cotton grown in this country comes 
from thousands of farms in rolling, hilly 
sections. Here the cotton fields are rela- 
tively small, rows are short and curved 
to follow contours, and terraces and 
jagged gullies abound. No mechanical 
picker in existence could operate eco- 
nomically on such farms. 

There are many varieties of cotton, 
identified by fiber length and plant size 
and shape. Fibers range all the way from 
% of an inch to inches long, while 
stalks vary from a few inches in height 
to five or six feet. The yield, depending 
on variety, weather, soil, fertilization, 
and other factors, may be anywhere from 
a quarter of a bale to two bales per acre. 
These are vital statistics having an im- 
portant bearing on the possibilities of 
mechanical pickers. If to these is added 
the problem set up by the continuous 
rains mentioned previously, an increased 
handicap for the machine becomes ap- 
parent. Such rains bring out rank new 
growth of limbs and foliage and often 
a second growth of blooms and bolls. 
While the mechanical picker awaits the 
coming of frost to kill this green growth, 
the mature fiber on the same plants 
would be weathering and deteriorating. 
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Hand pickers do not have to wait Fur- 
thermore, while the hand picker gets all 
mature cotton the first trip, the machine 
must usuaUy make a second run, besides 
knocking some cotton to the ground. 

It is said that the mechanical picker 
IS not perfectly discriminatory, that it 
does pick some of the green cotton ; and 
green cotton is wet. Gins cannot handle 
this satisfactorily and if some wet cotton 
does get into the bale there is a lowering 
of the grade of the whole bale, if not also 
spontaneous combustion. 

Under the present system of grading 
cotton, its color in the bale, the length 
of its staple, and its trash content all 
combine to determine its marketing 
price. Mechanical pickers almost inva- 
riably add a further element: the green 
stain from bruised leaves and bolls. As 
has already been hinted, all mechanical 
pickers will increase by several hundred 
percent the amount of trash gathered 
with cotton. Beaters in the opening cooms 
of all cotton mills remove this trash at 
extra expense but the matter of the green 
stain is a definite problem that still has 
to be solved. 

Should the cotton-picking machine 
ever supplant the hand picker, labor 



will not have embcly ‘lost Rs liveBbcod** 
but only 40 to $0 days* work per \year. 
The cotton-picking season lasts just that 
long. Yet much of that same kbor is 
needed — not in such numbers at any one 
time, it is true— for other work on the 
farm, for planting, plowing, “chopping” 
cotton, and “laying by.** True, a certain 
amount of labor will be forced to leave 
those plantations that are already so 
highly mechanized that the planters are 
supporting labor throughout the year in 
return for six weeks of essential work. 
On the smaller farms there is seldom an 
importation of cotton pickers from else- 
where; the regular farm hands and the 
farmer's whole family manage to get 
in the cotton without undue difficulty. 
Where it is necessary to import cotton 
pickers, only too often it has been im- 
possible to find enough hand laborers 
when most urgently needed. There are 
times when considerable cotton must be 
left in the fields to rot for want of suffi- 
cient pickers. 

On the other hand, sometimes labor 
happens to be so plentiful that cotton 
will be picked faster than gins can 
handle it. H. P. Smith, of the Division of 
Agricultural Engineering of the Texas 





An International Harvest- 
er Company cotton picker 
in a fine field of mature 
cotton. This head-on view 
shows the bags of picked 
cotton. At left is presented 
a view clearly showing the 
picking throat at L and the 
dummy throat which mere- 
ly straddles, hut does not 
pick, another cotton row 


Agricultural Experiment Station, report- 
ed such a case in a recent comprehensive 
paper presented before the American 
Society of Agricultural Engineers* He 
stated that in 1937 in the High Plains 
“^ region of northwest Texas, three counties 
produced 425,000 bales* “Labor was 
available to .harvest the crop so rapidly/* 
he said, “that although the gins operated 
on a 24-hour schedule, they were overrun 
with cotton. Farmers, until stopped by 
risk insurance inspectors, unload^ hun- 
dreds of bales in the gin yards* They 
then harvested and piled cotton in the 
fields to wait until the gins could handle 
it.*’ From what has already been said, 
is easy to imagine the deterioratioa that 
must result from such a practice, 
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ci&lly if rains come to beat dirt into the 
piles of staple or if the seeds sprout. It 
is just as easy to understand how the 
mechanical picker could make this a 
common occurrence instead of a rela< 
lively rare one. 

With hand labor, there has never been 
any difficulty experienced in picking the 
many different varieties of cotton — 
whether the staple is long, medium, or 
short; the stalk stunted or tall; the foli- 
age rank or sparse, green or dead; the 
fruit plentiful or meager, bunched or 
scattered. Mr. Smith, whose station is 
said to be one of the first to gather data 
on mechanical pickers, stated in his 
paper that it was recognized tliat “tin* 
efficiency of any mechanical haiwesting 
device would be greatly influenced by 
plant characteristics.'' Mr. Johnston, of 




Another view, from the 
left rear, of a slightly 
different form of cotton 
picker made by Interna- 
tional Harvester Company 


Some of the many kindn 
of smooth and harhed, 
long and short spindles 
tested in the development 
of the machine nhovt' 


International Harvester, says that ‘*thc 
problem is to breed a variety of cotton 
plant that is not ho rank in growth, but 
which will be satisfactory in its yield and 
quality of staple.” At present, a similar 
form of cotton plant will not be found in 
two successive years or in two different 
areas in one season. Mr. Smith's paper 
(which is to be published in the maga- 
zine Agricultural Engineering) discusses 
this breeding problem at great length, 
stating that already several years have- 
been devoted to cotton breeding an<l 
study of the characteristics of various 
types as related to the machine. The in- 
dications are that a number of years will 
elapse before the problem will be en- 
tirely solved. 

Once a variety of cotton satisfactory 
for machine harvesting has been pro- 
duced, there will come the job — and 
any southerner will affirm that it will bt* 
a slow and extremely difficult one — of 
overcoming the tradition-bound, cotton- 
growing habits of southern farmers. For 
many years they could have been grow- 
ing less cotton but of a much better 
grade, thus releasing acreage for other 
crops; but no, they have always grown 
one variety in one way and in about the 
same quantity and are satisfied to con- 
tinue the old regime. This conservatism 
will militate as much against the intro- 
duction of a new staple as against the 
new-fangled machine. 

The initial cost of cotton picking ma- 


chines would not he prohibitive to I lie 
laigiT plantation owners for, already, tin* 
Rust Brothers have promised a stock 
model to sell for around $1000. Othei 
manufacturers will probably set their 
jirices accordingly. Then, later, compe- 
tition may he expected to lower prices 
considerably. Even so, numerous small 
but independent growers will find it im- 
possible to tie up so much capital in a 
machine which is idle for over 10 months 
per year. Only too often these farmers 
make but a bare living plus enough to 
buy the next year’s seed and fertilizer. 
Co-operative ownership in a given com- 
munity will help to solve this problem 
but probably will never completely erase 
it, 

C OTTON, as may be seen by the fore- 
going discussion, is not a mysterious 
and romantic source of untold wealth 
needing but the magic touch of a simple 
invention, as it is pictured by outsiders 
and by some writers who should know 
better, but rather an agricultural product 
the harvesting of which is beset with 
more complexities than is the harvesting 
of any other important crop. Too much 
remains to he done in solving the picking 
problem for anyone to say that present 
mechanical pickers will cause a social 
upheaval or an economic revolution in 
the South. They will cause neither, Mr. 
Smith, Mr. Johnston, and other noted 
agricultural engineers agree with the 


writer on that point. In fact, it is not 
wholly a question of cotton-picking ma- 
chines displacing human pickers; rather 
a lack of sufficient hand labor caused 
adoption of the sledding and stripping 
method in Texas and has given great 
impetus to the perfection of mechanical 
pickers. Further, this lack of labor seems 
most prevalent in flat country where the 
machine can be used most efficiently. In 
hm(‘, picking machines may revive cot- 
ion growing for some sections where 
labor c<>8ts had previously stopped it, but 
they will destroy the crop for some other 
sections that can neither use the ma- 
chim‘H nor compete with their cheaper 
cotton. Granting the widespread adop- 
tion of picking machines in the distant 
future, many of the displaced hand pick- 
ers may remain on tlie same farms for 
other work. Furthermore, their loss of 
cotton-picking wages may conceivably 
he more than offstit by a larger wage 
for this other work, if the farmer makes 
a larger margin of profit due to the sav- 
ings effected by the machine. On the 
smaller farms, the machine will have the 
good effect of releasing the farmer’s chil- 
dren from a difficult job, but this will 
not be “displaced labor” in the true 
sense. 

When the “tumult and the bhouting 
dies,” the cotton- jncking machine will be 
accepted for what it is, for what it will 
do, and when. It is now considered by 
agricultural engineers no more as a thing 
to fear than as a sure cure for all the 
social and economic ills of the South. 
When it has been further perfected and 
when related problems have been worked 
out, it will be adopted by many cotfon 
planters and will slowly have its influ- 
ence on the South. There will be a grad- 
ual adjustment, the effect of which will 
he scarcely noticeable at any given time. 
Doubtless, after a period of many years, 
ctittofi'picklng machines will be quite 
generally used throughout the South. A 
reasonable estimate of that “period of 
years” would be somewhere between 25 
and 50. 



Cosmic Radiation 


T he study of cosmic radiation is 
rather a curious one. It is related 
ultimately to astronomy as well as to 
geophysics and to physics. The subject 
started about 1900 with the discovery 
by C. T. R. Wilson, and by Elster and 
Geitel, that the air in a closed vessel had 
a slight residual conductivity. The ap- 
paratus used for these early experiments 
consisted of an ionization chamber. A 
simple form of this apparatus consists 
of a metal box in which is suspended 
an insulated wire carrying a gold leaf; 
when charged electrically, the movement 
of this leaf records the electrical con- 
ductivity of the gas in the box. With such 
a simple apparatus as this it was found 
that there was a residual conductivity 
of the air, which could not be explained 
by the effects of the known radio- 
activity of the earth’s crust, and 
which was probably due to the 
presence of some very penetrating 
radiation. In fact, C. T. R. Wilson 
himself, in 1901, speculated as to 
whetlier tliis residual ionization 
might not be due to some radia- 
tion coming from sources outside 
the atmosphere, cither electro- 
magnetic radiation, like X rays, 
or corpuscular rays like cathode 
rays, but of enormously greater 
penetrating power. Since that time 
at least 1000 researches have been 
made on the subject of cosmic 
rays and a great many facts have 
been found out. We know now that 
this residual ionization is, in fact, 
due to atomic particles of enor- 
mous penetrating power coming 
into the earth’s atmosphere from 
some sources outside the solar sys- 
tem, but exactly what these par- 
ticles are, or where they come 
from, or how they were formed, or 
when, we still do not know. 

Soon after the earliest experi- 
ments, ionization chambers were 
taken to different places on the 
earth to find out whether this re- 
sidual ionization varied from place 
to place. Then a great series of ex- 
periments began in which ionization 
chambers were taken up mountains, in 
balloons, lowered down to the depths of 
the sea and carried in airplanes. The 
crucial experiments, which showed the 
cosmic nature of the rays, were those of 
Hess in 1911 and 1912, who took ioniza* 
tion chambers to a height of 5000 meters 
in balloons, Hess found that the ioniza- 
tion due to the rays was larger at a great 
height than at sea level. This showed 


Science Still Remains Uncertain What the Cosmic 
Rays Are, Where They Come from. How They Were 
Formed and When . . . Mainly They are a Puzzle 

By P. M. S. BLACKETT, M.A., F.R.S. 

Professor of Physics at Manchester University; formerly 
Professor of Physics, Birkbech College, University of London 


conclusively that the rays causing the 
ionization must have come downward 
from the top of the atmosphere, and not 
upward from the earth; for if they had 
come upward from the earth, they would 
decrease in intensity by absorption as 
one went up. Hess also found that the 
rays were equally intense both during 
the day and at night, and also during an 
eclipse of the sun. This showed 
that the rays could not come 
from the sun, because if 
they had, their intensity 



Figure 1: Typical enrve of variation of ioniiation 
with atmospheric pressure. Numbers at left refer to 
ions per square centimeter per second in standard air 


would be much less at night, or during 
an eclipse. Thus it was these experiments 
which led to the rays acquiring the name 
of “cosmic,” 

Since that time a very great number 
of experiments have been made to find 
out how the cosmic radiation varies in 
intensity in the atmosphere. Perhaps the 
most beautiful of these, and the most suc- 
cessful, have been the balloon flights of 
Regener and lately those of Millikan^ 
who send very light recording apparatus 


up to great heights by means of small, 
hydrogen-filled rubber balloons. A small 
ionization chamber, which is made to re- 
cord automatically the intensity of the 
rays on a photographic plate, together 
with the barometric height and the tem- 
perature, is made to weigh only a few 
pounds. This is enclosed in a light frame 
covered with Cellophane, which acts like 
an ordinary greenhouse; the sun’s rays 
coming in through the Cellophane are 
degraded into heat and cannot get out 
again. In this way the apparatus is kept 
warm at about room temperature, even 
though the temperature outside the ap- 
paratus is -50 degrees. Centigrade. The 
rubber balloons which are used to take 
the apparatus up have to be examined 
very carefully for small pinholes, other- 
wise they are apt to burst prematurely, 
before the desired height is reached. 
Professor Regener sometimes has to stop 
up 100 or so tiny holes with rubber solu- 
tion before using a balloon. With such 
an apparatus heights of 30 kilometers 
above the surface of the earth have been 
reached, where the pressure of the atmos- 
phere is only about 1 percent of 
that at sea level. It is found that 
the intensity of cosmic radiation 
is about 200 times as great as 
on the ground, confirming, of 
course, the view of Hess that 
wherever it is the rays come from 
it is at least outside the earth’s 
atmosphere. Figure 1 shows a 
typical curve of the variation of 
the ionization with the pressure 
of the atmosphere. 

With similar, but much larger 
apparatus, the ionization due to cosmic 
radiation has been studied under Mraler, 
down to great depths, Regener, again, 
has measured the ionization down to 
depths of 280 meters below the surface 
of Lake Constance, and finds tha^ their 
intensity is only about 1 percent of that 
at sea level. So from the jtottom of Lake 
Constance to the top o{ the stratosphere 
the intensity of cosmic rays increases by 
a factor of over 10,000 to L The enor- 
mous penetration of the rays, a peiu^ri^ 
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Figure 2: World mop shoeing riirves of equal cosmic-ray intensity (isocosms)* This map makes evident the 
approximate parallelism of isocosms with geomagnetic latitude and auroral frequency (curves Mi and Mio) 


tion quite unexpected in the region of 
atomic physics, leads naturally to the 
conclusion that the rays must be of im- 
mense energy. The most penetrating 
atomic rays previously known, the gam- 
ma rays from radium, can penetrate only 
a few meters of water. Thus, the cosmic 
radiation is many hundred times more 
penetrating, and is therefore likely to be 
very much more energetic. In fact, it can 
be easily estimated that, to explain the 
very great penetrating power of some of 
the rays, it is necessary to assume en- 
ergies up to 10” electron volts. 

The next great series of experiments 
consisted in carrying ionization cham- 
bers all over the world. Expeditions to 
the equator, to near the north magnetic 
pole, expeditions on mountains and in 
ships, ail these have been used to find 
out how the intensity of cosmic radiation 
varies with the latitude and longitude 
and the height of the place of observa- 
tion. This aspect of the study of cosmic 
rays can be called the geophysical aspect 
and is, in fact, closdy related to the 
study of tlie variation of the earth’s mag- 
netic held over the surface of the earth. 
In Figure 2 are shown the lines of equal 
cosmic-ray intensity-^r isocosmic lines, 
as they arc called*^and these lines run 
very nearly parallel to the lines of equal 
geomagnetio latitude. They also run 
parallel to the lines of equal 
auroral frequency. The explanation of 
this relation can 1^ given shortly by say- 
ing that the cosmic rays as they reat^ 
the upper Im^ls of earth’s atmos- 
phere are mainly electrically charged 
particleji of very great energy. Tlmse 
partidiei are deflected hy the magnetic 
Beld of the earth so as to reach rediehs 
blgimr Jatitude more easily than re- 


gions near the equator. This behavior is 
very similar to that of the charged elec- 
trical particles which are held to be the 
origin of the Northern Lights. In fact, 
the theory of the aurora polaris, pro- 
posed many years ago by Birkeland and 
Stormer, applies almost unchanged to 
cosmic radiation. The intensity of cosmic 
radiation is found to be nearly constant 
from latitude 50 degrees north up to 
the poles, but decreases toward the mag- 
netic equator, the decrease amounting to 
about 15 percent. Figure 3 shows the re- 
sults obtained during a voyage from 
Southampton to Cape Town. At greater 
heights, the increase from the equator 
to the poles is much greater. 

study of the intensity of cosmic 
X radiation at great heights and in dif- 
ferent latitudes is of the highest impor- 
tance, but our knowledge is at present 
extremely fragmentary and quite in- 
adequate for many purposes. In order 
to test theories as to the nature and be- 
havior of the rays, we really want to 
know the intensity of the cosmic radia- 
tion from sea level right to the top of the 
atmosphere at all latitudes, but so far it 
has not been possible to do many ex- 
periments of lliis type. 

Apart from the free balloon ascents 
by the technique already described, valu- 
able results have been obtained by the 
use of mabned balloons. This technique 
was first developed by Professor Piccard. 
It is well known that it is not possible to 
live at a height above, say, 20,000 feet, 
without the use of oxygen— -at least, if 
one caiibot spend a long time acclimatiz- 
ing oneself to the reduced pressure. One 
can go to a height of 40,000 feet or so if 
one breathes oxygen instead of air, but 


one cannot go very much higher, even 
breathing pure oxygen, unless one keeps 
up the pressure of the body artificially. 
There are two ways of doing this: one 
can place oneself, as did Professor Pic- 
card, in a metal gondola, generally of 
spherical shape, which is sealed up and 
retains the pressure on the body above 
that of the air outside. The other method 
is to use a pressure suit; that is, a suit 
rather like a diver’s suit, but in which 
the pressure is kept above that of the at- 
mosphere. This method was used in set- 
ting up the altitude record for airplanes. 
With the former method Piccard and his 
collaborators and also some other inves- 
tigators in America have reached heights 
up to 18 kilometers, carrying elaborate 
and heavy apparatus with them. In one 
such flight from Belgium, which ended 
somewhere in Central Europe, Dr. Cosyns 
measured the variation of the intensity of 
cosmic rays as he floated across Europe 
at a height of some 12 kilometers. He 
found, much to his surprise, that the cos- 
mic radiation remained constant from 
about 51 degrees north to about 49 de- 
grees north, and then dropped suddenly 
as he went farther away from the poles. 
This critical latitude of 49 degrees north, 
above which the cosmic radiation re- 
mains constant, is of great importance in 
all cosmic-ray theory. We have to try to 
explain exactly why the cosmic rays re- 
main constant north of this latitude both 
at sea level and at great heights. At pres- 
ent there is no satisfactory explanation 
of these facts. 

The next part of the study of cosmic 
radiation to be described is how the in- 
tensity varies with the time. Experiments 
haVc been made over periods of years to 
see if the cosmic radiation is quite con- 




^umi or jf^ and how, it variesw Some re- 
stihs are shown in Figure 4. The soft 
components of radiation — ^that is, the part 
of the radiation which has not a very 
great penetrating power — do show an ap- 
preciable variation with the time of day. 
There is a slight maximum about mid- 
day of the order of a few percent of the 
whole intensity. But when the soft radia- 
tion is filtered out by means of thick lead 
screens, the remaining penetrating com- 
ponent is found to be almost constant. 
The figure shows that this penetrating 
component does not vary more 
than a fraction of 1 percent 
throughout the day — that is, 
when tlie results are averaged 
over a very large number of 
days. This again shows, as 
did the early experiments of 
Hess, that the radiation cannot 
come from the sun — at least, if 
it travels in straight lines — for 
if it came from the sun it would 
be very much more intense by 
day than by night. One can, in 
fact, conclude from the con- 
stancy of the radiation with time 
that the rays, as they reach the 
earth, must be isotropic — that 
is, they must be coming from 
all directions equally; for if 
they were coming from any one 
direction predominantly, then 
since the earth is rotating, any 
part of the earth’s surface would 
receive more radiation when it 
was facing the direction from 
which more rays were coming. 

Thus, the constancy in time of the 
rays implies their isotropy in space. 
Now this is one of the most difficult 
things to explain about the cosmic rays, 
for it is very difficult to find plausible 
sources fur the rays which are uniformly 
distributed with regard to the earth. 
As has been mentioned already, the 
sun is obviously excluded as a pos- 
sible origin, but so also are the stars of 
our galactic system, for these arc far 
from being uniformly distributed around 
the earth. If one looks at the night sky 
one sees a great concentration of stars 
which we call tlie Milky Way. There are 
many timers more stars in this direction 
than in a direction at right angles, so if 
the rays came from the stars of the Milky 
Way there would be a greater intensity 
of the rays when the Milky Way is over- 
head. This means that the rays would 
show a variation with sidereal time, but 
careful investigations have shown that 
there is very little variation indeed. There 
is a small effect which is of great im- 
portance and which has only recently 
been detected, but the variation with si- 
dereal time is very much less than would 
be expected if the stars of the Milky Way 
were the origin of the rays. 

Now all the stars that one sees with 
the naked eye, or can see even with a 
large telescope, are members of a huge 
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group of stars called the galactic system. 
This system contains some 30,000^000,000 
stars. These stars form a kind of huge 
disk, of which the size can be roughly es- 
timated as being 60,000 light-years in 
diameter and 5000 light-years thick. It 
may be noted that a light-year, which is 
the unit of distance often used by astron- 
omers, is the distance traveled by a ray 
of light in a year, and is about 10^* kilo- 
meters. About 90 percent of the matter 
in the galactic system lies in this central 
disk, about half consisting of stars and 


about half of diffuse matter and of gas. 
The earth is situated somewhere near the 
central plane of the disk, but about 
20,000 light-years from its center. 

This whole galactic system constitutes 
a huge nebula analogous to, but prob- 
ably rather larger than, the great spiral 
nebula in Andromeda, There is a great 
central condensation of stars near its 
center which lies toward the constella- 
tion of Sagittarius, this constellation lying 
in about the thickest part of the Milky 
Way. In recent years it has been discov- 
ered that the whole galactic system is in 
rotation, making one complete revolution 
in about 250,000,000 years. Since the 
earth lies so far from the center, it is 
traveling through space with a very large 
velocity, amounting to approximately 300 
kilometers per second. It can be shown 
that the effect of this large velocity is to 
make the intensity of cosmic radiation 
slightly greater on the side of the earth 
which faces the direction of motion, as 
compared with the opposite side. Just in 
the same way as more raindrops are 
found on the windscreen of a moving car 
than on the back window, so the motion 
of the earth is revealed by the greater 
intensity of cosmic rays on one side. This 
fact was predicted by Compton, and has 
been recently found experimentally. The 
variation is quite small, being less than 1 


percent in magnitude^ but It I4irly 
clear from the measurementa of Hess 
and Steimnaurer, of Schonland and of 
Kohlhorster, that the predicted variation 
does really exist. This is a very important 
result, for it confirms the view, that 1 
have mentioned above, that the cosmic 
radiation cannot have its origin in our 
own galaxy. Figure S shows die results 
of the variation with sidereal time which 
confirm Compton’s predictions. 

It is of interest to note that if the earth 
had been completely covered with cloud 
so that no stars could ever have 
been seen, it would still have 
been possible to show that the 
earth was moving very rapidly 
toward a certain direction in 
the heavens, or, more accu- 
rately, moving relative to some- 
thing, the only property of the 
something being the power of 
producing cosmic rays. Wc will 
take it, therefore, that it is ex- 
perimentally demonstrated that 
the cosmic rays are of extra- 
galactic origin. 


W E must, therefore, seek for 
some extra-galactic origin 
for the rays which is uniformly 
distributed all ’round the earth. 
Now there are such bodies — in 
fact, the whole universe is filled 
with nebuls — and these nebu- 
la? are, in fact, nearly uniform- 
ly distributed around us. Eacli 
nebula may be considered to 
be another galaxy similar in 
principle to our own, but in general of 
rather smaller size. But if we imagine 
that these nebulae are the origin of the 
cosmic rays, we meet with a great dif- 
ficulty, for it has been shown that the 
rays do not come from our own galaxy, 
so why should they come from any other 
gilaxy? These nebulae are of widely dif- 
ferent types, but it seems probable that 
these different forms represent mainly 
different stages in very similar life his- 
tories. The youngest nebulae seem to con- 
sist of a great mass of diffuse gas which 
gradually condenses into stars, and de- 
velops finally, in many cases, into a 
spiral form such as is shown by the great 
nebula of Andromeda. Our galaxy i** 
probably a nebula of this last type. Thus, 
it is, of course, possible that cogmi<' 
rays arc produced by nebulae in the early 
stages of their existence, but not in the 
later stages such as our galaxy is in now. 

There is another reason why the cos- 
mic rays are unlikely to be produced by 
the stars in ordinary nebulm. This is the 
fact that the outside layers of nearly all 
stars are rather similar. These outside 
layers consist of a gaseous envelope at a 
temperature of, say, between 5000 and 
20,000 degrees. Centigrade. Now, since 
we know that the sun does not produce 
cosmic rays, it is difficult to see why other 
stars, which have rather similar surface 



Figure 3: Variation of cosmic radiation with geomag- 
netic latitude. At left, ions per square cm per second 
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cdhditioiift, should do so. There are ex- 
ceptions to this general similarity of the 
outside of the stars. The white dwarfs 
are very small but very dense stars, and 
have surface conditions which are very 
different from that of our sun, and so 
might conceivably be considered possi- 
ble Origins for the rays. It must be re- 
membered that cosmic rays, although 
very penetrating from our terrestrial 
standpoint in that they can penetrate 
some thousand meters of water, cannot 
be considered penetrating from the point 
of view of a stellar atmosphere. Any cos- 
mic ray which was produced inside a star 
would never get out. It is thus clear that 
it is only from the outer layers of a star 
that the rays could come, and these outer 
layers are nearly all alike. 

Many other possible explanations of 
the origin of the rays have been given, 
but none put forward hitherto seems very 
plausible. It is possible, of course, that 
the rays have their origin in electric 
fields in extra-galactic space, but there 
is no real reason to believe that such 
fields exist, and it is difficult, perhaps, to 
explain on this basis the isotropy of the 
rays. Then, Swann has suggested that 
they have their origin in sun-spots — not 
sun-spots in the Sun, of course, but pos- 
tulated spots in giant stars. 

Milne has predicjtcd the existence of 
rays of very great energy from his cos- 
mological theory. This theory recjuires 
also the existence of uncharged particles 
as well as electrically-charged particles, 

Zwicky and Baad(* have sought the or- 
igin of the rays in tlie super-novas, that 
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Fiffure 4: How the inlensily (num- 
bers at left) of cosmic radiation 
varies with time. Numbered curves 
refer to different thicknesses, re- 
spectively 0, .5, 1.5, 3, 10, and 20 
centimeters of ray-absorbing lead 


once every few hundred years appear in 
every nebula and grow to huge intensity 
for a period of a few weeks. Another 
class of suggested origins are the arche- 


ological hypotheses. The argiph^nts in 
favor of these views are roughly as fub 
lows: It is very hard to find an origin 
here and now in the universe for the cos- 
mic rays, so perhaps they were formed at 
the very beginning of time when the 
world was quite young and, supposedly, 
very different. It is, of course, obvious 
that if they have come from a very great 
distance that they must have their origin 
in the distant past. Lemaitre is an ex- 
ponent of one of these theories. He sup- 
poses that the rays have their origin in 
some kind of super-radioactive process 
from a single primeval nucleus, from 
which has developed the universe as we 
know it now ; but, as there does not seem 
to be any possibility as yet of testing or 
distinguishing between these numerous 
rival hypotheses, it is probably not worth 
while spending very much time on such 
speculation. One more ingenious origin 
may, however, be mentioned. It has been 
suggested by Alfven that the rays arise 
from a kind of stellar cyclotron formed 
by the rotation of a double star. It is 
supposed that the combination of an elec- 
tric field of one component of the double 
star, together with its magnetic field, 
may lead to the possibility of stable or- 
bits for high-speed electrons very similar 
in principle to the orbits in the cyclotron 
of LawrenC/C; but here again no definite 
test of this hypothesis is possible. 

This is the first of three Cantor Lectures 
delivered before and published by The Royal 
Society of Arts. The rennaining two lectures 
are not presented here because they are much 
more technical and mathematical. They may 
be obtained from the secretary of the Society, 
at John St., Adelphi, London, W.C. 2. 






A MONTHLY DIGEST 


Booth Air 

P ROBABLY pveryonf* who has ever used 
a pay telephone booth has wondered 
why some provision for ventilation or cir- 
culation of air is not made. To fill this need, 
Samson- Uni ted Corporation has adapted its 
rubber bladed fan for use over the telephone 



Comfort for ^hone users 


in such booths. An accompanying illustra- 
tion shows the mounting of this fan, which 
is so safe that wall scribblers may push 
probing pencils or fingers into it without 
danger. 

Minds Rejuvenated by 
Sex Hormone 

O LD men can be made young again, men- 
tally as well as sexually, by means of 
hormone injection, Dr. Neal E. Miller, of the 
Institute of Human Relations, Yale Univer- 
sity, told a recent meeting of the American 
Chemical Society. 

'Elation takes the place of depression in 
most of the patients, Dr. Miller observed in 
the course of an experiment in which the 
effect of injection of the hormone testoste- 
rone pffoprionate was compared with results 
of a similar injection not containing the 
hormone. The group included, in addition to 
the cases of old men being rejuvenated, a 
number who were suffering from various 
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types of glandular dcfitdency. Improvement 
was greatest when the deficiency had been 
greatest. Rational aggressiveness took the 
place of irrational irritability, for some pa- 
tients. Nervousness and emotional instability 
were decreased. Muscle tone, energy, and 
stamina returned. Emotionally and sexually 
the patients were in lietter condition. 

The psychological improvement did not 
lake place after the dose not containing the 
hormone.- Science Serince. 


Glass in Plastics 

W OVEN glass fabric is being used to 
replace paper and cloth in laminating 
resinous insulation. The advantages claimed 
for the new material are lower moisture ab- 
sorption, greater resistance to corrosive 
liquids, and better electrical characteristics. 
The resin used is of the phenolic type. — 
D. //. K. 

Torpedo Turns Around 
AND Goes Back to 
Target 

A TORPEDO that does the seemingly 
impossible in turning around and go- 
ing back after the target it has just missed 
has been patented by Ellison S. Purlngton, 
of Gloucester, Mass. A trailing wire con- 
tains the secret of the performance of this 
newly-designed underwater weapon. 

If the torpedo misses the target and 
crosses ahead of the ship at which it is 
aimed, a wire trailing behind the torpedo 
is touched by the ship's bow, closing a con- 
tact and causing the torpedo to turn around 
and go back for a second try with its deadly 
cargo. The direction in which the torpedo 
will turn is determined by the direction of 
the ship target, a manual setting of the tor- 
pedo ^ing made just before it is fired. 


Little difficulty is anticipated on this last 
score because of the fact that a torpedo is 
fired from relatively short range. 

The invention is assigned to John Hays 
Hammond, Jr., also of Gloucester. Mr. Ham- 
mond is noted as a torpedo inventor and de- 
signer of widely-used radio equipment. — 
Science Service. 

Lamps Combine Bulb 
AND Reflector 

A RADICALLY new type of Maada lamp 
which includes an efficient reflector in- 
si^ the hiilb is announced by the Westing- 
h^se Lamp Division of the Westinghouse 
Electric & Manufacturing Company. 

These new lamps are made with a flared 
bulb, coated on the inside of the flare with 
metal, which takes and retains a high polish 
and directs the light of the filament in a 
powerful beam. The efficiency of the directed 
light is high because the reflector has the 
accurate shape of a modified paraboloid and 
the filament is precisely positioned with re- 
lation to the focal point of its reflector. 

The lamps are for use primarily in show 
windows, but will find many other uses 
wherever a self-contained unit of this char- 
acter is required. They are equipped with a 
medium screw base fitting the ordinary 
socket and can be installed and removed 
with ease, an important factor when displays 
are changed frequently. The lamps axe rated 
ISO watts and are available for 110, 115, and 
120 volt circuits. The rated life is 1000 hours, 
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jtbd Muxw M the ftAiuiird tiCKwatt M«c4« 
Ifittil lor houaabold use. Thor inny bo usod 
with pblor ocroons when colored light ie de- 
ftired« The Itunen mglnteiuuice k particukrly 
gofxL For many applioadoiu it is expected 
that these lamps ndll often he used with 
flexible adapters now on the market. 

Abundance of Rare 
Elements 

G eophysicists have calculated that 

the average cubic mile of the earth’s 
crust within 10 miles of the surface con- 
tains: 

71369,400 tons of titanium 
2,966338 tons of zirconium 
456313 tons of lithium 
114,078 tons of beryllium 

All that is necessary is an economical 
method of extracting these metals. All of 
them are valuable industrially but their 
prices are high because of the rarity of the 
ores from which they can be economically 
recovered.—/). //. K, 


Simple Oil Tester 

S INCE every motor car i*; operated under 
different conditions, the matter of oil 
contamination and oil change is of vital 
interest to the motorist. To enable the aver- 
age service man to determine readily the 
condition of the oil in any car, a simple 
device has been developed by the Inspection 
Machinery Company. Called the Lubrimeter. 
this notebook-size device can be carried in^ 
the coat pocket. ^ 

The Lubrimeter is made of two small 
slabs of synthetic rubber (hinged together), 
each of which has a rectangular central win- 
dow of glass. One of these windows is plain, 
while the other is provided with a photo- 
graphic film divided into foiu* densities for 
comparison with the shade of the oil in the 
central panel. 

In testing oil, the crankcase gage stick 
is held over the central groove of the Lubri- 
meter so that a few drops of oil fall on the 
test glass. The device is then folded to- 
gether, thus spreading the sample of oil 
into a thin film between the glasses. The 
shade of this sample is then compared with 
the shades of the four photographic squares. 
Reference to a Lubrimeter chart, consider- 
ing how far the oil has been driven, will 
show immediately whether the oil needs 
changing. Viscosity may be determined by 
pressing a film between the two glasses and 
then pulling apart with a steady pressure. 


S C I E N T t i C A M E » 1C A N 



Motor-car engine oil may he quick- 
ly tested for color, viscorily, and 
gritty contamination with this simple 
inexpensive device. It is easy to use 

An abrasion test may he made by placing 
oil between the glasses and then rubbing 
them back and forth, gritty contamination 
offering resistance to this movement. After 
these tests, the glasses are wiped clean with 
a cloth and are ready to be used again. 

Largest All-Welded 
Vessel on Great Lakes 

A new >e88el, unusual in several re- 
spects, recently completed her maiden 
voyage on the Great Lakes. The vessel is the 
Dolomite /F, built for Great Lakes-Barge 
Canal and Atlantic Coastwise Service. She 
is the largest all-welded vessel on the Great 
Lakes, according to the builders; her five 


storage tanks are lined with nickel; the craft 
was never actually launched. 

This new vessel is 300 feet long, 43 feet 
4 inches beam, 20 feet depth. She displaces 
5500 tons light. Powered by two 750 horse- 
power Diesel engines, her speed is 15 miles 
an hour. 

The hull w'as fabricated entirely by arc 
welding from rolled steel channels 18 inches 
wide, Vj-inch web. The channels were butted 
against each other, flange to flange, and arc 
welded together both inside and out. Over 
40 miles of arc welded seams were required 
in construction. Automatic arc welding by 
the “Electronic Tornado” process, using trac- 
tor type welders, was employed in fusing 
the main seams of the hull. 

The use of nickel lining for the tanks per- 
mits rapid cleaning to accommodate differ- 
ent cargoes. On her maiden voyage, Dolomite 
IV unloaded her cargo of 1,200,(X)0 gallons 
of kerosene one day, reloaded with wheal 
the next. Cleaning was accomplished by 
means of steam. 

The launching should more properly be 
called a floating! The ceremony consisted 
simply of cracking a glass plate over the 
siphon in the lock in which the boat was 
built, thus admitting water which set the 
vessel afloat. 


STAR 

y ETA AURIGAE, the largest star 
^ in the eclipsing system, and 
which is equivalent to about 10 
million of our suns, is as dense as 
the vacuum in an electric bulb. 


What Fools These 
Mowers Be! 

G rass lawns are beautiful when per- 
fectly kept and periodically mowed. 
Yet there is a tendency toward covering the 
lawn space with plants other than grass, 
and several likely ones have been developed 
to the point where they make superior 
greenswards. The Industrial Bulletin of 
Arthur D, Little, Inc, discusses this matter 
from the time when grass lawns on a large 
scale were first made possible by the de- 
velopment of the lawn mower and the gar- 
dening hose. That Bulletin then quotes an 
item from the magazine Horticulture regard- 
ing a new “turfing daisy” which seems to 
have many advantages over ordinary grass. 
This plant, Matricaria tchihatchewi, makes 
a close mat of foliage never over two inches 
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high, of a deep rich green color, and it 
grows well almost anywhere except in deep 
shade and in very sandy soil. The sowing 
should best be done in the fall or early 
spring. Even if the first plants come up a 
foot apart, the gaps will soon be closed by 
the creeping roots. Once a year, and once 
only, the daisy lawn needs cutting, in late 
May or early June, when the flower heads 
appear* No watering is needed. If this is 
not the dream lawn of many a long-suffering 
home ower, it is at least of the type and 
deserves consideration. 

A Stratospherk 
Laboratory 

E ngineers of United Air Lines now 
have at their disposal a stratosphere 
lalhiratory in which it will he possible to 
simidatc atmospheric conditions existing at 
altitudes up to 65,000 feet. The stratosphere 
chamber, shown in one of our photographs. 



is a steel cylinder with an inside diameter 
of four feel and a length of five feet. Like 
the “bathospherc” used in under-water ex- 
ploration, the heavy steel cylinder is pne 
vided with circular pressure-proof glass port- 
holes, located at the sides, ends, and top. 
These port -holes will be employed for ob- 
servation of the apparatus being tested in- 
side the cylinder. The stratosphere chamber 
weighs one and a half tons. The external air 
pressure on one of the port -holes will attain 
nearly 12 tons when high-altitude conditions 
are simulated. 

Another photograph shows engineers “tak- 
ing an altitude flight” and testing oxygen- 
inhaling apparatus. Other equipment which 
will be investigated will include radio ap- 
paratus, instruments of various kinds, valves 
fur supercharged passenger cabins, and other 
mechanical equipment, the proper function- 
ing of which is essential to safety in the air. 
^A. K. 

Three Dimensional 
Weather Indicator 

T he transport pilot must know the con- 
dition of the weather not only at sea- 
level but at varying altitudes. Now a device 
invented by Denis and J. Kenneth Bartlett of 
London, distinguished meteorologists, pro- 
vides the flier with a three-dimensional 
weather indicator. 

The instrument enables the pilot to “see” 
the weather not only at sea level, but at vari- 
ous altitudes. It is constructed of light sheets 
of cellulose acetate, which are transparent 
and non-inflammable. A six-inch cubic box 
is built up. On the base of the box is drawn 
a map of the area to he covered by the air- 
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plane. The first shelf, which is set only a few 
inches from the base, shows the weather con- 
ditions at ordinary sea-level; that is, baro- 
metric pressures, wind directions and mag- 
nitudes, temperatures, air mass fronts, and 
so on. The second shelf gives conditions at 
3500 feet, and the third at 7000 feet. The 
top of the box represents a height of 10,000 
feet. All the data can be readily sketched in 
and just as readily rubbed or washed off. 
The number of altitude shelves can be in- 
creased if required. The box is collapsible, 



Above: The stratosphere laborator> 
lest chamber for aeronautical re- 
search. Left: Oxygen-inhaling ap- 
paratus being put through Its paces 
under simulated altitude conditions 

and when not in use can he slipped into the 
pilot's pocket. When assembled, the device 
locks automatically and stands rigid. Apart 
from its value to pilots in actual flying, the 
instrument should he of great practical use 
in schools of met(‘or<»logy and navigation, 
-/f. K. 

Operating Character- 
istics OF Large Flying 
Boats 

W E are inclined to think of a seaplane 
as a flying machine and its water 
properties as merely relating to take-off and 
landing. As a matter of fact, the water 
handling characteristics are almost equally 
important. In the water the flying boat must 
be controllable, adequately and accurately, 
from the moment that the securing lines are 
cast off until the moorings are again picked 
up. The pilot must at times be able to thread 
his way through a narrow channel with all 
sorts of obstructions to avoid. The hull must 
be directionally .stable in the water, yet easy 
to turn without requiring bursts of power. 
The bigger the seaplane, the more essential 
are precautions when approaching moorings. 
The casual observer may become exasperated 
by the slow and deliberate opproach to a 
mooring, but be may be equally amazed by 
the strain put on the snubbing posts, and 
temporary mooring lines, and the force with 
wliich a boat hull strikes a float or a dock 
if the approach has been made at a slightly 
optimistic speed. In addition to cutting en- 
gines at just the right speed, the pilot may 
have to use fully deflected flaps, water rud- 
der, and other devices. Sailing must some- 
times be resorted to, utilizing the draft of 
wind and water currents, alternately with 
short bursts of engine power. 

In other words, tlir pilot of a flying boat 
is a seaman as well as a flier. 

In addition to wind-tunnel models and 
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towing-basin models, the Glenn L. Martin 
Company has actually built a real flying 
model, carrying two men, to predict the 
characteristics of its large designs. Such a 
flying model is tremendously expensive, but 
not as expensive as would be a mistake made 
in a 100,000-pound seaplane. The outcome 
of tests with this flying model will be 
awaited with intense iniereftt.--y4. K, 


Instrument Flights 

I T is interesting to learn from Paul E. 

Richter, Vice-President of T. W. A., that 
their pilots, no matter how well qualified or 
experienced, have to submit every 90 dayg- 
lo “instrument flight” tests. Placed in a ro\- 
ered cockpit, and flying by instrumenis 
alone, fliers must execute, perfectly, such 
maneuvers as instrument take-offs; spirals; 
45-degree hanks; 90-, 1B0-, and 270-degree 
turns; fly the radio beam and pul the plane 
into landing position; find the airport after 
being deliberately “lost” by the chief pilot 
in charge of the tests. The cost of these tests 
is approximately $20,000 a year. They are 
well worth it since they keep flight personnel 
always up !(► staiulard. - >f. K. 

Propellers Rotating in 
Opposite Directions 

T andem propellers rotating in opposite 
direct lon^, and placed one immediately 
behind the other, arc by no means new. 
According to Lieutenant 11. M. McGoy of 
Wright Field, there is evidence of such an 
installation dating hark to 1917, The world 
speed record achieved in 1934 by the Italian 
Macchi-Coslaldi twin float Schneider Cup 
racer was in no slight measure due to the 
use of oppositely rotating propellers. The 
power of a BOOO-horsepower engine wa*- 



One engine drives the two propel- 
^ lers rotating in opposite directions 


readily absorbed by the use of such a sys- 
tem and the speed attained was over 440 
miles per hour. 

It is not because the system in itself offers 
increased propulsive efficiency that it is 
coming back into favor, but because there 
are valuable indirect advantages. With the 
ordinary propeller the enormous tCrqoe of 
a powerful engine is difficult to coupterget 
with ailerons and rudder, pgrticularly on a 
small 6iitgle*seater« And even vrhen . the 
torque is counteracted (as it must be lor 
flight to be possible) there is serious less 
in aerodynamic efficiency — it is obvious that 
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('ourte«y Flipht 

Hawker Hurricane single-aeater lighter monoplane with Roll8-Royce Merlin engine 


ftght with ailerons and rudder dieplaced 
oannot he as efficient as norma) flight with 
all oontrols in neutral. Moreover, if rudder 
and ailerons are counteracting the torc|up, 
the available control power is much reduced. 

lll^hen a BOOO-horsepower engine is to be 
used in a single-seater having a span of say 
only 30 feet, opposite rotation of airscrews 
driven by the same engine becomes absolute- 
ly imperative. 

Our photograph shows an experimental 
installation on a single-seater lighter, with 
which the Army*s Materiel Division at Day- 
ton has carried out completely successful 
tests. The actual mechanism is still a mat- 
ter of official secrecy. But of course every- 
one will guess that one propeller shaft will 
be hollow, that another propeller shaft will 
pass through the outer tube and drive the 
forward blades, and that gearing will he 
interposed between the engine and the outer 
tube or shaft to secure a reverse direction 
of rotation. — >4. K. 

The Absolute 
Altimeter 

T he altimeter is generally considered to 
be an instrument for indicating heights, 
and so it is as long as the atmosphere be- 
haves in exact accordance with a hypothet- 
ical **Btandard atmosphere.** But when the 
curve of pressure or temperature against 
height departs from the standard atmosphere 
convention, the best aircraft altimeter is no 
longer a reliable indicator of actual height 
above the ground. Many attempts have been 
made at absolute height indication. Sonic 
altimeters have been developed in which the 
reflection of sound Vaves from the earth’s 
surface, and the time elapsed for such re- 
flection, give indications of actual height. 
But the sonic altimeter has been found to 
be too much of a laboratory device, too little 
of a practical flying instrument; experiments 
along these lines apparently hav«* been dis- 
continued. Richard C. Cazeley, of the Civil 
Aeronautics Authority, indicates a totally 
different approach to the absolute altimeter. 

In a paper presented before the American 
Society of Civil Engineers, Mr. Gazeley made 
the following remarks: 

“I can foresee the development of nltra- 
high-frequency radio to the point where it 
may he utilized in an airplane to detect 
objects such as other aircraft in flight, moun- 


tain peaks or the varying ground elevations 
beneath, and indicate the distance and direc- 
tion of the obittct from the instrument. When 
that day comes, wc will have the collision 
preventer and absolute altimeter, which is 
one of the most wished-for developments on 
the part of the pilots who are accustomed 
to flying through clouds.** 

Apparently the Civil Aeronautics Author- 
ity is tackling this piojcct of a height and 
object detector in earnest. Considerable 
secrecy surrounds the work, and we can only 
conjecture that the underlying principle will 
l>e akin to that of the sonic altimeter. The 
high-frequency radio waves will be sent out 
from the airplane. Encountering an obstacle 
— ground, mountain, or other aircraft — they 
will he reflected back to the airplane, where 
suitable delicate and intricate electrical ap- 
paratus — radio receiver and oscillograph, 
perhaps — will indicate the reflected waves. 
From such indications, suitable calibration 
will give a measurement of the distance be- 
tween airplane and the solid object, the posi- 
tion of which is lifting determined. While we 
do not envy the research workers the difficul- 
ties of their task, we certainly wish them the 
‘'pcediesl success. — ^4, K, 


Busman’s Holiday 

N O one has ever heard of the employees 
of a shoe factory handing together to 
build shoes on their own time, hut the con- 
struction of new types of aircraft is so fas- 
cinating an activity that men whose vocation 


lies in the construction or development of 
aircraft, will take a long busman*8 holiday 
and devote the major portion of their leisure 
hours to the construction of a novel design 
of airplane. Thus our readers will perhaps 
remember that the young engineers of the 
N.A.C.A. laboratory at Langley Field, under 
the leadership of Fred Weick, built a light 
plane with a nose- wheel or “tricycle** type 
landing gear, and this type of gear has now 
been quite widely adopted. 

Now we hear that the employees of Con- 
solidated Aircraft Corporation have formed 
an Aircraft Mechanics Association, and in- 
stead of plotting strikes or joining the C.I.O., 
the Association has designed and built a very 
trim and workmanlike light plane, which is 
shown in our photograph. While the new ship 
is designed on the conventional lines of a 
low-wing single-seater, it shows excellent 
streamlining, good structure, and a simplicity 
which will help if the ship is ever pul on 
the market. Equipped with a 40 horsepower 
Clontincntal engine, carrying fuel for 400 
miles, and 20 pounds of baggage, the ma- 
chine attained a top speed of 94 miles per 
hour- ~a highly satisfactory figure for such 
a craft.— .4. K. 


Are Fighters too Fast? 

T he Hawker Hurricane single-seater 
fighter is in rapid production for the 
British Royal Air Force and is one of the 
best known airplanes in the world. A Hurri- 
cane machine recently accomplished a spec- 
tacular night flight of 327 miles in 48 min- 
utes, at the average speed of 408.75 miles 
per hour. It is probable that a favorable tail 
wind helped in this achievement. Neverthe- 
less, the Hurricane is undoubtedly one of 
the two or three fastest airplanes in service 
anywhere. The maximum speed is given as 
335 miles an hour, hut there is a shrewd 
suspicion that, in the latest versions of this 
fast machine, speeds in excess of 350 miles 
have been attained. Landing speed is 60 
miles an hour, so that the speed range has 
the remarkable value of approximately 6 to 
1. The lime to climb to 15,000 feet is only 
six minutes. 

Endurance is only two to four hours, and 
this is low according to American practice. 
But the Hawker Hurricane is an intercept er 
lighter and there are only short distances be- 
tween England's coast and the efty of Lon- 
don« As a compensation, there is a plenitude 
of guns, with eight Browning machine guns, 
four in each wing, fired by remote control, 
and without the intamipter gear which is 
used when firing through the propeller. 



Fine resnlu of a biiBittaa*s holiday 






Ail 

in <Bifii«ter;iii yiiriv'Altir ‘ 

iibhmd^ it^piA w tn 

4iitti^0r Mvva In A 

thinning of the fomt in nfhloh it grw. the 
tree grnw nbont three times ns fast ns hefote. 

New pulp and pnper millnin the soirth ere 
cresting new markets for wood. Pulp tnlHs 
require a steady and constant supply of 
pulpwood. A constant market makes it more 
practical to out lor steady profit, says WiUiur 
H. Mattoon, Extension Forester of the United 
States Department of Agriculture. Trees are 
the capital in the fanner’s woodland bank, 
ho says. If the timber is cut only to the 
extent that the growth has increased since 
the previous cutting, the woods* capital re- 
mains unimpaired and continues as a paying 
inveiatment. 
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Minimum size pressure gas holder, with maximum capacity 


SCIENCE TALKS 

^HE number of scientific papers 
^ (reports) published In a year 
throughout the world has been esti* 
mated to amount to three quarters 
of n million . — Nature (London). 


But, strangely enougli, there are some in- 
dications that military designers the world 
over have perhaps gone too far in seeking 
speed and in adopting the extremely clean, 
long span, and large over -all dimensions of 
the monoplane in place of the more concen- 
trated, though slower, biplane. In gaining 
enormous speed, the fighting ships have lost 
maneuverability, and with loss of maneuver- 
ability there is loss of the ability to take 
care of oneself in an aerial dog fight. 

Reports from Spain have it that obsolete 
English biplanes in the hands of the Loyal- 
ists, with unsupercharged engines, have 
played havoc with the enormously speedy 
German Heinkels and Italian Fiats, super- 
charged for high-altitude work, available to 
the Insurgents. It was one of the biggest sur- 
prises of the war that Loyalists, apparently 
outclassed, refusing unchivalrously to fight 
at great altitudes, shot down their opponents 
again and again by virtue of greater maneu- 
verability. 

A highly qualified American engineer, now 
building airplanes in China, who has ob- 
served many aerial combats between tluj 
Chinese and the Japanese, gives us a similar 
account of the actual tactical superiority of 
the slower biplane. The high-speed mono- 
plane swoops, fires, and runs. The biplant* 
can dive, flatten out, roll, loop, and perform 
other military acrobatics with complete dis- 
regard of load factors, and as a result actual- 
ly wins the fight! 

It is to be hoped that our own Army Air 
Corps is making observations and deductions 
from these reports of the Spanish and Sino- 
Japanese aerial warfare.— >f. K. 


The holder is a 57’4‘foot diameter, arc- 
welded sphere having a capacity of 2(>0,000 
cubic feet of free gas at 29 pounds operating 
pressure. The design and method of con- 
struction made it possible to obtain the re- 
quired capacity in a structure which is con- 
siderably smaller than would be the case 
with other types of holders. The smaller size 
provides savings, not only in initial cost, but 
also in operating costs, since there are no 
moving parts. Maintenance costs are expect- 
ed to be negligible. 

The purpose of the holder is to store gas 
produced in excess of normal consumption 
and to pay out deficiencies as required. The 
sphere floats on the line in much the same 
manner as an elevated lank in a water sys- 
tem. The surplus gas in the sphere will be 
compressed and paid out into the service 
lines as needed for laboratory, boilers, and 
two 400-horBepower gas engines. Generation 
of gas from sewage is by natural decomposi- 
tion, accelerated by controlled digestive ele- 
ments. 

The designers of the disposal project, 
George B. Gascoigne and associates, Cleve- 
land, liken the sphere’s form to a bubble, 
nature’s example of a structure having uni- 
form stress in every part. 


Thinning Speeds Tkee 
Growth 

T rees in overcrowded stands grow slow- 
ly. Thinning them out pays, as does thin- 
ning of cotton or com. The accompany- 
ing illustration shows a cross section of a 


Combustible Sewage Gas 
Stored in New Type 
Holder 

A PRESSURE gas holder, a compara- 
tively new type for storing gases gen- 
erated by decomposition of sewage, has been 
completed at the Cuyahoga Heights souther- 
ly plant of the |I4,000,(X)0 sewage disposal 
project of Cleveland, Ohio. 



Acetylene 

Paint-Burner 

I N removing paint with an ordinary blow- 
torch, considerable soot is deposited on 
the woodwork and the flame itself is none 
too efficient. The Linde Air Products Com- 
pany has developed an air-acetylene paint - 
burner to supplant the older process. It is 



Paint burning with gas name 


said to be one of , the fastest known xaetho4s 
for removing paint and far superior to the 
use of chemicid removers. The flame, flat- 
tened out in a brush-like thepe, is ^ an 
eve% high temperature throi^out. It is 
not easily blown out by wind miA is under 
such close control that the danger of bid- 
ing spots on wood or canvas Is elimlnatl^. 
With it, many coats of paint can be re- 
moved in one operation. 

Why Athlktes Rs9i' 

BefIOB a COMFETt110» 

1 hfediea AworiiMfawi ' 

CitlieBrt illwMlMid Sfc;' 'wMi#'' ‘ 

futon that m to foen file IMS « 




25S 


Md«ia€i£iMii of die needs o£ the body, lor 
Ittsliititritloii of the spirit is <|uite ts com* 
nion as malnutrition of the body, and the one 
resets upon the other. There is evidence that 
meat is not essential, and perfect ftness may 
he ac(|tiired on a diet of bro'ivn bread, milk, 
butter, ' cheese, fresh fruit and salad, pro* 
vided it is adequate. For heavy work, fat 
appears to be an important source of energy. 
Sugar and carbohydrates are known to be 
important sources of energy ; but apparently 
are not immediately available, but have first 
to be converted into glycogen, so that Krogh 
and others suggest that in sporting events 
the athlete should have two days* rest be- 
fore the contest to secure a complete filling 
up of the glycogen stores of the body. — 
Nature (L<mdon). 


Wind-Charger 
Test Truck 

W G. DDNN, pioneer wind-eleriric en- 
• gineer and inventor, has added a 
truck testing unit to the experimental equip- 
ment of the Parris-Dunn Corporation. This 
IV 2 ton truck is designed and outfitted ex- 
clusively for wind-electric experimental 
work. 

The unique arrangement permits the ex- 
perimental department to obtain accurate 
comparative readings on any two wind elec- 
tric units while operating under identical 
wind conditions created by the movement of 
the truck. 

Our photograph shows how the mounting 
standards open out from the truck for com- 
parative experimental lest runs. The goose* 



Wind<hargers on test 


neck standard that appears in the center is a 
superseasitive velometer for determining the 
exact wind velocity under which the wind- 
electric equipment is operating. The mount- 
ing standards fold back beside the truck to 
comply with all highway laws while in transit 
between factory and proving grounds. 

On the inside of the panel body are two 
complete instruroent panels consisting of 
master ammeters, voltage gages, relay cut- 
outs^ and the like, as well as the velometer 
dial for accurate wind-speed readings. 


Huge Bending Press 

W HAT is believed to be the largest 
bending press in the world* both as to 
site and capacity, has recently been built by 
the Baldwin-Soutbwark Corporation. Of fiOOO 
tona capacity, it will handle plates up to 
do ieet in length and 6 inches thick, and 
bend them into semi*circitlar diapes^or high* 
prgaamre steel drums. 

The hendlpg press consists of two apeciah 
ly. desigr^ vertital presses of 3000 tods 


SCIENTIFIC A M E m C A N 



Steel plates eight inches thick can be bent in this press 


rapacity each. These presses are connected 
by bending beams 52 feet long which are 
made of plate steel construction, 15 feet deep 
and 20 inches thick. 

While only the top beam is visible in the 
photograph, a similarly constructed bottom 
bending lK?am is below the foundation line. 
This Imttom beam rests on the cast -steel bot- 
tom platen of each press. 

Weight of the material entering into the 
<'on8tniclion of these two beams is approxi- 
mately 1,000,000 pounds, while the weight 
of the two presses, together with accessories, 
is also approximately 1,000,000 pounds, thus 
making the total weight of the machine 
about 2,000,000 pounds. 

Unique features in the design of this press 
arc the equalizing arrangement of the pres- 
sure on both main cylinders to take eccentric 
loading and, also, the special swiveling and 
thrus^^block arrangement on the moving 
beam. This latter arrangement permits the 
eccentric loading without throwing any side 
strains on either press. 


may be screwed into the neck of the bag 
in place of the ordinary screw stopper. 

In the upper part of this unit there is a 
thermostat made of laminated steel with 
silver points, which maintains the heat at 
a predetermined point. The heating ele- 
ment wlii<h protrudes inside the bag is en- 
closed in a moisture-resisting Bakelite shell 
which is provided with holes for the penetra- 
tion of water. Water in the hag makes the 
final electrical contact so that, even though 
the current is turned on, the unit does not 
heal unless there is water present to close 


HOLES 


I^LECTRIC eyes now keep holes 
^ out of tin cans. Installed in a 


steel mill, a bank of photoelectric 
cells keeps watch on the thin sheet 
of steel as It races 700 feet a minute 
on its way to become tin cans. An 
article in The Electric Journal re- 
ports that these ^eyes** not only see 
tiny pin point holes as small as one 
sixty«foiirth of an inch across but 
they also operate a device to mark 
each hole. 


Heating Hot-Water 
Bags Electrically 

I T is claimed that electric heating pads 
are inferior to hot-water bottles in cer- 
tain respects and that hospitals generally 
favor the use of the latter. Hot-water bottles, 
however, ordinarily reqtiire a great deal of 
attention in the constant refilling that is 
necessary. The Thermo Electric Products 
Company has eliminated this inconvenience 
by developing an electric heating unit which 


Constant heat for hot-water bottle 

the circuit. The whole unit is so enclosed 
that there is no possibility of the patient 
receiving a shock at any time. Since the 
heat is at all times lower than boiling, no 
steam can be formed. The unit is made to 
operate only on alternating current. ' 

The manufacturers claim that this unit is 
sufficiently rugged to last for years, and 
claim further that in continuous use for 
weeks at a time its action has been safe 
and efficient. 


Advertising Costs 

T O contradict the prevalent fallacy that 
advertising is a wasteful process and 
that the consumer pays the disproportionate 
bill, the National Better Business Bureau, 
•Inc. has published some interesting statistics 
in a new bulletin. 

For example, the Bureau says, the ad- 
vertisiug expense on a nationally adver- 
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bed sheet that retails for 11.75 is exact- 
ly one cent. The advertising exi^enditure on 
a loaf of breed is less than the cost of the 
wrapper that keeps it clean. The manufac- 
turer of a well-known soap costing seven 
cents a cake uses just H of 1 cent per cake 
to advertise it. The cost of advertising a 
12cent can of soup is 36/1000 of 1 cent. 


Oil Under the 
Mississippi 

O IL deposits direcily underneath the bed 
of the Mississippi River were success- 
fully opened recently when Continental Oil 
Company brought in a flow estimated at 204 
barrels a day in St. James Parish near 



Site of the oil well that has tupped 
deposits under the Mississippi 


Vachene, Louisiana, through the fir>t well 
ever drilled inside the river levee. 

The discovery well, known as Really Oper- 
ators No. 1, is located on the eastern side of 
the river about 55 miles northwest of New 
Orleans at a point where the bottom ground 
or “bait lire” between river and levee is about 
1600 feet wide. Protection from possible 
flooding of the well site required the build- 
ing of a separate circular levee 14 feet high, 
inside the main levee. 

Continental officials revealed that 40 foot 
pilings had to be sunk in the swampy soil to 
support the drilling rig and that equipment 
was brought over on a specially coiislriicied 
plank road. 

The well was reported producing a 43.2 
gravity crude through tubing perforated from 
6358 to 6364 feet, with a tubing pressure of 
2350 pounds. The well was drilled to a total 
depth of 7499 feet, but plugged back to 6364 
feet to a sand laid down in the Miocene Age. 
The well is also producing 4,131,000 cubic 
feet of gas daily. The new field is known as 
the Hester Dome area, where Continental 
and Shell have about 10,000 acres under 
lease. 


“Midget Sun” Electric 
Light 

A MIDGET sun in the form of a 1000- 
watt mercury lamp, no larger than a 
cigarette yet designed to attain a brilliancy 
equivalent to about one fifth that of the sun s 
surface, was announced recently by the In- 
candescent Lamp Department of General 
Electric Company. 

Since the light source, an arc, is highly 
concentrated and is approximately 12 times 



a*- brilliant as the incandescent filament of 
a 1000- watt standard projection lamp, G.K. 
engineers believe the water-cooled midget 
sun will revolutionize lighting practice in 
numerous fields of light projection. Results 
uf numerous laboratory tests indicate that 
the new lamp can be used to great advan- 
tage in photo-engraving work, in blueprint- 
ing, photo-enlarging, in searchlights, and for 
therapeutic application. 

The new lamp consists of a small quartz 
tube. Confined within a tiny bore inside the 
lube is a globule of mercury and a trace of 
argon gas. Each end of the quartz lube is 
furnished with a brass ferrule which pro- 
vides electrical contact. 

In producing so brilliant a light, the 
midget sun develops such high pressure and 
heat as to destroy itself unless the lamp is 
properly water-cooled. By developing an in- 
gen imis water-cooling jacket, which permits 
three quarts of water per minute to flow past 
the gleaming mercury lamp, engineers found 
a practical way to carry off the excess heat 


HEAT 

CINCE the earth's air weighs 
^ 11,850 million millions of 
pounds, all the heat produced in 
factories, homes, vehicles, and so 
forth, increases the temperature of 
our otmosphere only 1^54 of one 
degree. 


without affecting the light output. The cylin- 
drical glass portion of the water jacket is 
about the size of a shotgun shell. A small 
screw adjustment at one end of the jacket 
permits easy insertion and removal of the 
quartz lamp. Metal connections for water in- 
take and outlet are located at each end of 
this water-cooling accessory. 

The brilliant light produced by the quartz 
capillary lamp emanates from a narrow arc 
stream not much wider or longer than a 
common pin. Compared with the bluish light 
emitted by conventional mercury lamps, radi- 
ation from the new 1000- watt source is much 
whitet. 

When the water jacket Is made of quartz 


instead of hard glass, the unit emits a wealth 
of ultra-violet radiation. Special glass that 
screens out dangerous ultra-violet Ays not 
found in natural sunlight at earth levels may 
be used instead of quartz, G.E. engineers 
said. Although the water in the jacket ab- 
sorbs approximately 90 percent of the heat 
generated, it allows practically all the ultra- 
violet and visible radiation to reach the outer 
envelope. 

Combating Banana 
Disease 

A DISEASE threatening the banana 
plantations of Central America is being 
checked by the copious use of Bordeaux 
mixture as a spray. This mixture consists 
of five pounds of copper sulfate and five 
pounds of lime in 50 gallons of water. To 
preserve the plants, applications of 250 to 
300 gallons per acre are required at 15-day 
intervals. As many as 18 applications per 
season are necessary. The residue left on 
the fruit must be washed off first with dilute 
hydrochloric acid and then with water before 
sliipinent. The disease, known as sigatoka, 
whicli attacks the leaves of the plants, i^ 
effectively stopped by this treatment. 

-~D. //. A. 


Safe Faucet Handles 

L ast year after one of the editors of this 
J magazine suffered a serious cut on his 
thumb - which severed nerves and a small 
artery — we ask<‘d in this department why 
molded resin faucet handles could not be 
made available. Too many similar accidents 
caused by the breaking of porcelain handles 
under presKure have liappcned throughout 



For safety in the home 

^le country. To eliminate this danger the 
Boonton Molding Company has molded in 
black Bakelite a faucet handle which is both 
attractive and permanently safe. It will not 
break under severest use. 

Mysterious Springs — 

Dry Weather Type 

N OW and then a reader of this magazine 
describes and inquires for the explana- 
tion of a type of intermittent spring called 
dry weather springs. From an article on in- 
termittent springs, in the Monthly WetAhtr 
Review (United States Weather Bureau, 
Washington, D. C.), written by the meteoro- 
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Self starting—' 
snap the switcli f.o.b. factory 
and your sun bath is ready. 

In a few minutes you get 
nil the ultraviolet rays you 
need for that smart, 
healthy, outdoor ap])ear- 
ance. 


. . . BJiif It fh^ nmw 

TYPE ANALYTIC Mod^l 
ULTRAVIOLET LAMP 

Hanovia Ultra- 
violet Lamps 
for the labora- 
tory, Doctors, 
hospitals, clubs 
and industrial plants — 
as well as the home 
For full detail address Dept. 336-K 
HANOVIA 

Cli«mieal & Mfq. Company 

Ltboratpriff 4 Main Oflle« Ntwark, N. J. 



CIRCULAR and 
HYPERBOLIC 
NUMBERS 


Th. COMPUX NUMBEES 

are the circular numbers, 
Successive multiplications by 

produce circular motion. 

Tha COMPOUND NUMBERS 

are the hyperbolic numbers. 
Successive multiplications by 

%+%VTi 

produce hyperbolic motion. 

SECOND AND THIRD 
DIMENSIONS 
OF ALGEBRA 

by Robort A Pbilip 
Pfiaa taro doltors 

Tbie MONOGRAPHIC PRESS 

104, it* PilrhAYtiu Maii. 


logical fktiyBidst, Prof. W..1, Hmnpbteya* 
we quote die followiag lucid explanation of 
this pufiding type of spring: 

**E^pecially in limestone regions, an occa- 
sional springthat has became neatly, or even 
quite, dry starts flowing again or flowing 
more strongly on the approach of a general 
rain, hours before a drop of water has fallen 
within many miles of its place. Sometimes, 
though relatively rarely, very little rain, or 
even no rain, falls in the region of the 
spring for days, or perhaps weeks, after the 
flow begins ;^1n which case the spring 
promptly dries up again. Marked fluctua- 
tions of this kind are distinctly drought , 
phenomena; they do not occur when rains ] 
are frequent enough to maintain a goodly ( 
supply of ground-water. i 

“Their explanation is simple: The chan- | 
nel to such a spring leads to a cavil y (sec ' 
the accompanying drawing) which, during 



a prolonged dry spell when the seepage inlo 
it is becoming less and less, gradually 
empties, slowly Ailing the while with infil- 
tcred air, until the water pressure at the 
reservoir outlet, below the surface, is no 
longer sufficient to force an outflow. 

“If, now, the pressure of the open air 
should be lowered while that of the rather 
closely entrapped air in the half-emptied un- 
derground reservoir is unchanged, water 
would be forced out from the place of the 
greater to that of the lesser pressure, that 
IS, from the half-filled cavity to the open 
spring. Now a marked decrease of atmos- 
pheric pressure is just what happens at the 
approach of a general rain, often beginning 
hours ahead of the precipitation; and, as 
early, causing certain springs to run again 
in the midst of a drought, or to run more 
freely if not yet dry — a mysterious flow, 
prophetic of rain.” 


The Food, Drug, and 
Cosmetic Act 



I iShadowf^rapli •— 

A NEW PRINCIPLE 

IN WEIGHING 


T he Shadowgraph is more than a 
new addition to the long accept- 
ed industrial family of EXACT 
WEIGHT Scales ... it is a revolution- 
ary new principle in industrial pre- 
cision weighing. Shadowgraph substi- 
tutes an electric light shadow for 
mechanical indication to eliminate 
parallax readings . . . features long 
travel on the dial for delicate weights 
I . . . dust-proof housing . . , noiseless 
operation • . . increased speed in com- 
pounding or packaging operations . . . 
adheres to the Exact Weight feature 
of weighing accurately on out-of- 
level tables. 


T he Food, Drug, and Cosmetic Act of 
19H8 has been signed. This is a law of 
far-reaching importance to every person in 
the United States. It is a revision of the 
Food and Drug Acts of 1906, and greatly 
sirengtji«n» the protection given the health 
and the purses of consumers. It will stand 
as a legislative monument to the memory 
of the late Senator Royal S. Copeland of 
New York who worked unremittingly for a 
really effective measure. 

The differences between the new law and 
the old are many. A few of the more impor- 
tant are as follows: 

The new law brings all cosfn^tics except 
toffet soaps under control* and outlaws those 
which may be injurious to health. 

It brings under control drugs used in the 
diagnosis of disease* and drugs intended to 


*'‘$hadowgraph is the new standard 
with which to measure scales for all 
industrial precision weighing** 

Write for complete details . . . 
do it today! 


THE 

EXACT WEIGHT SCALE 
COMPANY 

3200 W. Fifth Avs. Columbvs* Ohio 
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^riNYENTlYE 

IMVENTORS: Send immediately for your copies of 
our biff new inftJSlC BOOKS. ’’Patent Protection" 
and "Belling an Invention." Sixty '«lKtU pages of In- 
teresting facta. Tell how Patent Laws protect you ; 
kind of sketch or model needed; Biiiiplc steps to 
take without cost ; how successful inventors have 
secured financial assistance; show Interesting In- 
vontiona ; illustrate Important niectiaiiical move- 
ments. Other men have read and profited by these 
hoohe. With books we also send Free Evidence of 
InvontlOfi form, that you can use to establish date 
of disclosure. Prompt service, reasonable fees, spe- 
cial deferred payment plan. Strictest sccrecv. Forty 
years’ experience. Highest refcrenco.s. Write us to- 
day. The facts in our books are worth monev to the 
man with a good Invention. Address- Victor J. 
Evans 4 Co., Ropistored Patont Attornoys, 40- M, 
Victor Building, Washington, D. C. 


I I SELL PATENTS 

If you wish to add New Products to your line, 
or have a Rood Patent to sell, write me — 

CHARLES A. SCOTT 

EitabliBhud 1900 

773 SA Garaoti Ave. Rocheiter, N. Y. 


WANTED: 

Partner to assi.st in developing a mechan- 
ical scale with multi-power and weight 
transform into largr generator Address 

BOX 2,000, ^/r Sciontific Amorlcan 
24 Wist 40th St, New York, N. Y. 




Hove You Hod These 


SxpeUeuces} 


I experienced 

I that inexplicable phenom^ 

I cnon of sensing an unseen 
presence? Who has not sud' 
denly realized that he has 
been listening to a conversa^ 
tion within himself — an clo^ 
quent appeal to self from 
some intangible intelligence? 
Too long have the restrictions 
of orthodoxy and ridicule of 
unenlightened persons kept 
these commonplace occurren^ 
CCS shrouded in secrecy. Learn 
what the world’s greatest 
thinkers, artists, poets and 
geniuses found by accident — 
5iat the intelligence just be- 
yond the border of thinking 
consciousness is man’s foun^ 
tain'hcad of imagination and 
the source of the greatest crc" 
ativc power he can command. 

Accept Thif FREE Book 

You cannot better your place 
in life by thinking only in 
terms of what you have read 
' or heard. Only by the intclli" 
gent direction of your inner 
faculties will you receive that 
needed vision and impetus to 
carry you beyond the plod- 
ding, routine -enslaved masses. 
Let the Rosicrucians send you 
a Free Sealed Book that tells 
you how you may learn to 
employ and enjov your nat- 
ural heritage — tne forces of 
mind. Address; Scribe O.G^V. 




Oh# ROSiCRU CIANS (AMORO S<in Jpie.CeliL 

(Hot a religious organization) 


affect the structure or any function of the 
body. Reducing drugs, so-called “slender- 
izers,'* are included in this provision. 

The new law prohibits traffic in new drugs, 
unless such drugs have been adequately 
tested to show they are safe for use, and 
requires that certain habit-forming drugs 
bear warning labels. 

It includes therapeutic devices and will 
afford protection against the sale of such 
fake contraptions as so-called “electric” 
belts. 

It provides for definitions and standards 
of identity and quality for food under which 
the integrity of our food supplies can he 
maintained. 

It setH up more effective safeguards against 
poisonous foods. 

It provides increased criminal penalties 
for violations. 

While the general provisions of the law 
become effective a year from the date of 
signature, certain provisions affecting the 
public health became effective when the 
President signed the bill. 1 

Those provisions include the prohibition 
against drugs which are dangerous to the 
consumer when used as prescribed on the 
label, and against cosmetics which may he 
injurious to the user. 

However, let me say that under the new 
law, as under the old law, the consumer who j 
wishes to avail himself of the maximum pro- 1 
tection afforded by the operation of enforce- 
ment will have to make some study of the 
meaning of statements that appear on the 
labels of foods, drugs, and cosmetics. The 
old Act foihade certain types of statements 
on labels. It contained few positive require- 
ments for labeling. The new Act requires 
much information of value to consumers to I 
appear on the packages in which we buy 
foods, drugs, and cosmetics. It is still up 
to the consumer to find out what this sig- 
nificant information means to him and his 
family, and to apply that knowledge in liis 
buying . — From a radio talk by Henry A. 
Wallace, Secretary of Agriculture. 


FINGERPRINTS 

¥ T has been estimated that finger- 
^ prints may be duplicated once 
in 1,606,937,974,174,171,729,761309,. 
705,564,167,968,221,676,069,604,401,. 
795,301,376 tiroes! Or, we might say, 
0 particular fingerprint will be re- 
pealed in about 2800 years! 


Calcium Metaphos- 
phate Fertilizers 

H igh concentration phosphatic fertiliz- 
ers have been among the prime objec- 
tives of the Tennessee Valley Authority .de- 
velopment at Muscle Shoals, Alabama. 
Among the fertilizers made is calcium meta- 
phosphate, containing 60 to 70 percent phos- 
phoric acid (PbOb), of which 99 percent is 
available to plants. This material compares 
with ordinary phosphate containing 16 to 20 
percent available phosphoric acid and the 
more concentrated triple superphosphates 
having 48 to 50 percent available phosphoric 
acid. 

Calcium metaphosphate as manufactured is 
a transparent glass colored by the impurities 
present. It is slowly soluble in water and in 


OUR SRECIALTY 

liitrBdBeffoN of Hbw 
in Rin 
Elnelrical 

and Mrn frtvnnilon IMnldt 

We contact local and national authorities, 
handling all details, including approval 
and ordinance changes. 

JAMES STEEL MAHAN--4>opt. S. A. 

201 North Walls 8t. Chioaoo, Illinois 



Special '37 Rifle Cal. 30-06 


asBonibied, rcflnlHhcd srul proof tested t’secl aelevtrd 
bairel Z4", bvut trruied ret-eiver, properly betd ipaeed 
Huituble for Lesion Ponta uiul liuntliiK. Lenath 44*'. 
welabt 9 lbs., shippinK weight 10 Iba Price $18 
New catRloR, 286 pniteB for OO centa. 

New etreulsr for 3e stamp. 


Francis Banncrinan Bone, SOI B^way, N. Y. Tlty 


Experimental and Model Work 

Fine InKtrunientB and Fine Machinery 
Irnentlons Developed 
Special Tools. Dies. Gear ( uttlnB, Blc. 

HENRY ZUHR, Ine., IB7 Lafayetto 8t.. N. Y. C. 


ELP FOR INVENTORS! 


H Millions hn\e been made from ideaa proix-ily dc' 
\ eloped Mild piotectod. Bend us n rough Bketrb or 
model of your Invention and wo wilt suhmU com 
ploto report backed by tbirtv years’ experience 
(’ontldentlal service, bank rofciontoa furnished 
Modem equipment Wo also niitnufactiiro inven- 
tions in anv quantitlCM at low cost Free booklet 
"Maklnii Irnenilona l^ay*' sent on lequest, 

CRE8CENTT00L COMPANY, Dept. H,Cinclnnati,0. 


UNIVERSITIES 

LIBRARIES 

COLLECTORS 

Now available from a 
jirivatc collection — 

Bound Volumes of: 

1. Scientific American from October 
3, 1846 through all issues of 1892. 

2. The Scientific American Supple* 
mem, all volumes from January 1, 
1876 through December 31, 1892, 
except Vol. 4 (1877). 

3. Architect’s and Builder’s Edition, 
Volume 3 (1888) through Volume 
14 (1892). 

4. And unbound, scattered issues of 
the several magazines. 

T HIS is one of the finest, most com- 
plete files of our magazines ever 
offered for sale. The owner will be glad 
to consider any offers for the entire 
collection or for any reasonable portion 
of it. Bids, which ^ould be sent to us, 
may be figured on a basis of so much 
per year or a flat sum may be bid for 
the years desired. Please be specific. 
(Readers: Please call to the attention 
of your librarian.) 

Write Co.- 

scientific AMERICAN 

24 Wast 40 Stroet N[aw York 
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Tram at LINCOLN 


lltw U tilt Timt for 
Vtv to Proparo at tlili 
MNCOLN QOVEPN- 
MENT APPROVED 
MMO0i for a litah-pay rotponalblo potitlon In 
Aviatioa. 

Airplaao factori«« crowded with orders for new 
airplanes. Alrllnos adding mlMloog of miles to flight 
aehedulea. Hits huge expansion calls for hundreds 
more trained men; opens exceptional emplo.>fnent 
SMMMrtwiltiss to Grtdmtes of this Litieoln Ooi«riimont 
Approved School. Here you csn prepare 
for your ^Ul Government Eating ar 


CAN VflU DO THESE MENTALLY? 

2240 X 12Hr=27720 1032 x 17V^r:18060 

996 X »D4:=9P0024 06 x 96-9408 

1026 X 23-23508 9^^ x 426H-3943 »Vj2 

Theae and thoutanda of otltera made ilmple mental cal* 
ctilatlona. An aiuartns tKiok. Youra for paving poatman 
11.94 plua pottage — or Min<l $2 for mailing poatpald. 
ARITH-MAOIC Dept. 55 Elmhurst. 111. 


Says Noted Psychologist 

'‘A new anti revolutionary religious tc.tch- 
ing based entirely on the misunderstood say- 
ings of the Galilean Carpenter, and designed 
to show how we may hnd, understand and use 
the same identical power which Jesus used in 
performing His so-called Miracles,” is attract- 
ing world-wide attention to its founder, Dr. 
I rank B. Robinson, noted Psychologist, au- 
thor and lecturer. 

”P8yehiana/’ tliis new psychological relig- 
ion, believes and teaches that it is today possi- 
ble for every normal human being, understand- 
ing spiritual law as Christ understood it, “to 
duplicatt every work that the Carpenter of 
Galilee ever did"— it belic\'es and teaches that 
when He said, "the things that I do sliall ye 
do also," He meant what He said and meant 
it literally to all mankind, through all the ages. 

Dr. Robinson has prepared a 6000 word 
treatise on "Psychiana,” in which he tells 
about his long search for the Truth, how he 
rmally came to tlte full rcaligation of an Un- 
een Power or force "so dynamic in itself that 
all other powers and forces fade into insignifi- 
c.incc beside it”— how he learned to commune 
directly with the Living God, using this mighty, 
ncvcr-iailing power to demonstrate healtli, hap- 
piness «Aul financial success, and how any nor- 
mal being find end use it as Jesus did. 
He is now Offering thfe treatise free to every 
reader of this magazine who writes him. 

If ypD' want to read this "highly interest- 
ing, r^oltttionaty and fascinating story of 
the discos^ of h great Truth,” just send your 
name and i^resi to Dr. Frank B. Robinson, 
70^n^ Moscow, Idaho^ It will be 

sent Ir^ dpd ^paid without «0!it or obliga-^ 
tioitiWohw^ DoctcwtcxJay.^ 1935, 

,, , 


S ifi I ENT I F i C A M E K t .C A N 

the soli solution when ground for use. The 
method of its manufacture utilises phospho- 
rus pentoxide produced by burning phos- 
phorus. The hot fumes from the burning of 
phosphorus are conducted through a bed of 
phosphate rock in a kiln resembling a lime 
kiln. By proper regulation of temperature, 
the metaphosphate melts and runs out of the 
bottom of the furnace. The potential value 
of this method of converting phosphate rock 
into fertilizer lies in the fact that the ele- 
ment phosphorus, itself, can now be shipped 
in tank cars, to the place where exist the 
rock deposits for the treatment. The high 
concentration of metaphosphate fertilizer 
makes it more economical to ship than other 
forms of phosphate fertilizer. — D. H. K. 


Porcelain Lures 

V ERSATILE porcelain enamel is invad- 
ing the realm of sport. The Porcelure 
Fishing Equipment Company has announced 
a new kind of trolling spool) made of Arrnco 
enameling iron with a fused coating of 
gleaming porcelain enamel. 

Known to the sporting goods trade as 
Porcelure, the spoons come in four sizes and 



Fish foolers 


arc colored to represent sardines, g»>Jd fish, 
and while red-heads. Because of the dura- 
bility and luster of the porcelain enamel, 
the manufacturers guarantee the spoons 
against scratching, fading, or tarnishing. 
The spoons nre said to have a stunned fish 
action calculated to whet the appetites of 
game fish. The eyes always gleam and the 
scales glitter, whether the spoons are used 
in fresh water or salt. 


Improved Reading 
Technique 

A n increase of nearly 44 percent in read* 
u ing speed and 10 percent in reading 
comprehension through use of a new correc- 
tive reading technique has been reported by 
E, A. Taylor of the American Optical Com- 
pany's bureau of visual science. 

Subjects undergoing the training ranged 
in age from 14 to 65 years, and age did not 
hinder improvement of reading habits, he 
stated. 

As reported, reading speed jumped from 
an average of 256.20 words per minute to 
368B0, a gain of 45.90 percent, after 13.16 
20*minute periods of reading training. In 
every case there was an increase in reading 

spee4» 

Average comprehension *of what was read 
jutnp^ from 77 percent to 84.50 percent, 
an inctaaae of 9.74 percent. Regressive 
ipoveiments dturing reading decreased 37.11 
percent, fixation*^ decreased 20.14 percent, 



CommsreUl Tramnort pilot; ai XiiceniPd 
Airplane and Engine Mechanio or ai 
Aeronaiitteal Engineer. 14 Training 
Planee; It Bhopt and MSoratoriea. Btu- 
(tenta here aiiiit our Rnglneera In de- 
signing and building real advanced ^p« 
airplanes. Defsasd far Wsra Trained Meii. 
Our Graduates regularly taking good 
Miltlons. There'a a good plare for YOU 
in Ariatton If you will train for It now at 
WIlltE 
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Llnroln. I 

DAY hr eamplelt Infermatien. 
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‘ LINCOLN AtBPLANE 4 PLYINQ SCHOOL 
S5S Alreraft Bldg., Lineeln, Nebraska 



I'd certainly like to get Into Aviation nease send I 

me complete iufornutiun about Lincoln Training • 

I 

Name I 

Address g 

City .... Mtatc ■ 


Man Can Now 
Talk With God 


IT IS ALMOST 

UNCANNY! 

The way Polaroid" 
Illumination gives 



Foluroid Lighting doen what ordinary 
aiTlhcial lighting cannot do; it pro- 
vides glare-free illumination for all 
kinds of work and insures clear, effort- 
less vision and minimum eye fatigue. 

Ordinary lighting dilutes color 
values and makes black ink look grey 
or shiny. Reading is thus difficult; 
eyes become tired and stroined. 

Polaroid Lighting creates sharp con- 
irasls making black stand out clearly 
against white and colors appear in 
their full value. All glare is gone — 
vision is precise and easy — eye strain 
and fatigue are relieved. 


GLARE HURTS YOUR EYES. 
POLAROID'*' ENDS GLARE. 



POLAROID 

DISK LAMP 

More then merely a lamp— if it actually 
a scientific instrument for 
better vision, 

PRICE COMPLETE . . . 

Otft«r Polaroid lfem« 

Polaroid Jr. Mieroseept Attaetimeat $3.50 

<‘onvert8 any microscope into a polarizing unit. , 
Polaroid Bun Qiassos To eliminate Glare $3.75 
Polaroid Film Can be cut for experimental 
needs. 4"x4"— $4.00 ; 12"xl2"--$25.00. 

‘'T M REG. U. S PAT. OFF. 

Order direct from 

POLARIZINO mSTRUMENT CO. 

8 WMt 40t«i 8t Nmr Y.rk Oily 











TIME 

COUNTS 


in applying for patents. Don’t 
risk delay In protecting your 
ideas Kend sketch or model for 
Instructions or ^rlte for FREE 
hook. ’Tetcnt Guide for the 
FRCl BOOK inventor.*' and "Record of lu- 
CoetMiM vidunbU Infor* mention" form No charge on 
S"!3‘»rrA h.m' to proceed Prorapt.c.re- 

^ to .ou without .here., efficient ienlce. 

CLARENa A. O'BRIEN AND HYMAN BERMAN 
Registered Patent Attorneys ^ ^ 

54S-T Adams Building. Washington. D. C. 


Established 1853 

Corn Exchange 
Bank 

Trust Company 

13 WILLIAM STREET 

and 

74 Branches located in 
Greater New York 

Member of the hederol Deposit Insuronco 
Corporation 


Marli n Razor B lades 

Old Company Slashes Selling 
Costs— Oilers 40 First Quollty 
Slades for Half a Dollar 

The Marlin Firearms Company, fa- 
mous for the manufacture of fine 
guns since 1870, has found a way to 
bring the finest quality razor blades 
to shavers at a fraction of their 
usual cost. , , , 

Basic patents having expired. 
Marlin pays no royalties. And by 
selling in "wholesale" quantities, 
with economies In packaMg, ship- 
ping, etc., the company effects sav- 
ings which are passed on to the con- 
sumer. _ . 

Made of the finest Swedish surgi- 
cal steel, for standard holders, Mar- 
lin blades are offered at the unpre- 
cedented price of 80 for one dollar, 
40 for fifty cents. Under the com- 
pany’s ironclad ^arantee, you can 
try these new blades without risk. 
Use five, and if you do not find them 
equal to the best, you may return 
the balance and get your money 
back. 

Mail the coupon today for a 
"wholesale" package of these fine 
blades! Marlin will pay the poi^^^ 

Th* Mirlln rir*grmt Co.. 
g7 Willow Stroot, Now Hovon, Conn. 


SCIENTIFIC AMEftICAN 

and eye disebmiort, present in most cases, 
was rdieYed. 

Scientific equipment used consisted of the 
Mciron-O-Scope, an instrument designed to 
control reading patterns, and the Ophthalm- 
O'Graph, an instrument which photographs 
eye movements in the act of reading. 


Scorpions More 
Dangerous than 
Rattlers 

S corpions are not to he regarded light* i 
ly, declares H. L. Stahnke of Mesa | 
Union High School, in Science. “More lives 
have been lost in Arizona from the sling of 
the scorpion than from the bile or sting of 
any other venomous arthropod or reptile, at 
least during the nine-year period since 1929," 
he writes. "For a period of six and one half 
years, beginning with 1929, there were re- 
corded 25 deaths resulting from the sting 
of the scorpion and only 10 deaths caused 
by the rattlesnake, gila monster, and other 
poisonous animals. 

"Most of the deaths due to scorpion sting 
have occurred in the southern part of the 
state, particularly in the Salt River Valley, 
and the victims have been children usually 
six years of age and under. The writer 
knows of one case in which an eight-year-old 
child succumbed to a scorpion sting." 

The Mexican government's Institute of 
Health donated two ampullae of anti-scor- 
pion serum, Mr. Stahnke states, adding: "In 
all cases it has proved entirely effective, and 
no deaths have resulted from scorpion sting, 
even though the serum was used in quite ad- 
vanced stages of poisoning ." — Science Ser- 


Rayon from Reeds 

C ELLULOSE now being made in Man- 
churia from reeds is reported to have 
a higher content of alpha cellulose than 
that made from wood pulp. The Japanese 
are using this pulp in the manufacture of 
rayon. — D. H. K. 

Floor Polisher Uses 
Air Pressure 

O PERATED by the air pressure de- 
veloped by the Eureka Vacuum Clean- 
er, the new inexpensive Eureka Power 
Polisher makes child’s play of floor polish- 

Housed in a die-cast aluminum case, the 
floor brush is rotated by the die-cast alumi- 


KiM'lcweil 1* . for whlrh »ciu1 me. postuge 

Ui, Marlin Murulnil Bladen Double 

iKe «t.vle. under your money bark KiiHrantee 

40 for 50« 80 for $1 
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100 Paths To a Living 

105 pagiMs $1 pastsakl. dlMfit Isem us« 

Free-LAtidng for 40 Mogasttics 
320 psgMs 12 pootpdkl, cliMCt S»m us« 

Wridng for Real Money- 
Advertising Work 

144 psgat. |1 posmald, dinct from tit. 

These books, all standard binding, are by 
Edward Mott Woolley. Failure or ni^i- 
ocrity are avoidable evils in a vast number 
of cases. There is a bridge that crosses the 
gap between obscurity and success, and 
this bridge is built upon INFORMA- 
TION. 

B. M. Woolley Astocutot, Publithoro 
71 Pork Avt, Pewaie, N. J. 


FREE Bfflffi 

25.000 bosks or all pub- 
Ushers listed In our 44th 

Annual Bargain Catalog of 320 pages Old-time favt^tes 
— latest "best sellers." Reference, Fiction. JuTenile, His- 
tory, Hclentlflc, otc. Hupplylng schools, colleges, libraries 
and thousands of Individual customers Send psststrd 
today for our sow 1830 eatalof, “Barfslns In Books.*’ 

THE eOOK tUeeiY COMeANV, Dapt. 197 

DM-Mt WMt M.nrM St., Chiu... Illlnola 

WANTED: manuscript^ 

New York Book Publisher respectfully solicits I 
worthwhile manuscripts for publication on ■ 
Royalty or Co- opcralhe basis ^ 

FORTUNY’S, Publishers— 67 West 44 St.. N. Y. 0. g 


NEW AUTOMATIC ADDER, S3.75 

K ikes adding easy It’s icrurate, 
ult'k, durable and easily operated 
rapacity H columns. Save time, brain 
work and errors 85,000 pleased 
owners Fully guaranteed Pri«c 
$3 75 delivered Agents wanted 
nt. 4a, eon loa. aw dwiw. CaWtorwIa. 


Experimentero— S<heM>le— FiwW Workari 

An Accurate Balance 

at a price within the reach of all 

Sensitive to 1/50 gram 
Weighs up to 100 grams 
Compact — No loose paru 
Modern, durable construction 
Small convenient size 
Handsome streamline design 
Now pwmiMible for nuxilUry us« in drug 
•tores (N. Y. C. Serial B17.) 

Never before a bidance with all these 
exceptional features! 

Finest QusUty — Made of tested materials. Its con- 
struction will appeal to laboratories desiring the best 
equipment. The Bskelite cup U unaffected by P**^* 
tlcally any substance that can come In contact with 
it; the tool steel knife edge and agate bearing will 
give long life and accuracy. 

Krtrems Rcns(flci<|^"- Weighs to one decimal point 
farther than the usual low-prloed counter scalas and 
serves nearly every laboratory purpose short of precise 
analysis. The capacity of 100 grams is ample for the 
delicate weighings made in the usual course of teach- 
ing. organic synthesis, experimental work, compound- 
ing, photographic work, etc. 

Compafit-Convenient — ^Does not monopoUwr s labora- 
tory table, Placed on the desk of the busy teehnical 
executive, it will soon become indispensable. 

Its small sl«e makes It poeslble to carry It ^ jmpee- 
tion and testing trips at a distance from tbs labora- 
tory It Is smafl enough to be carried under the arm 
or in an overcoat. 

Grtdugtwd in sithsr the Metric System (grama) 
or the Apechecery'a System (ftmo** *"4 

ounces). In ordering, pleeae tndicete which of 
them you desire. 

BENNETT BALANCE 

^.00 plus 40c Postage 

TECH EDITORIAL SBRVICT 

26 Weat 40th Street, New Yotfc, N. Y. 
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WORKING WITH 

BENTONITE 

(Hye*toMal Cloy) 

Amateur scientists and investi- 
gators — we will aid or buy any 
new developments you have in- 
volving Bentonite Clay. For free 
samples and further information, 
write: 

THE WYODAK CHEMICAL CO. 

Dtptftmtnt E 

4600 Eait 7 1 It Street, Cleveltiid, Ohio 
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ELECTRIC 

EYE 

E L E C T R I 

burglar 

tloor gutoke 

or Hie count- 

Ing Ilia- 

rhlnery etc 

for 

home 

lOr coin for lltera- 

ture and eatnloga: _ _ 

50c for 82-paB« book •'Electric Eye In Theory and 
Practice": $1.00 for guaranteed photocell and almplo 
wiring dlagraiu 

Dept 55. PHOTOBELL CORP., 96 Warren Street, N.Y. 


GEARS 

In $1eel(--*lininedlat« Oalivary 

Orari. •p««d rmltieera, •pracketn. thrust 
bflRrinas, flesibla eoupitnia pnilevs, utn A 
niinplets Him U rarrlsd In (i«jr tlhirtkffOflcKik . 

( «nRlMqimt«toiis|teeUlK«Eraor«nv kind. 
M«itd us your blue prints nnd irtguines 

Write for Cataloa No. 20 

CHICAGO GEAR WORKS 
7C9.773 W. lackiea Bhd.. CHICAGO. III. 



Under side of floor polisher, show- 
ing the rotating polishing brushes 

num turbine mounled on ils hack. The tur- 
bine is connected to the bag-fitting of the 
vacuum cleaner by a flexible hose and hol- 
low aluminum alloy handle. 

I’he housewife disconnects the bag from 
the vacuum cleaner, attaches the polisher 
hose, starts the cleaner motor, and lets air 
pressure do the work. The light weight of the 
aluminum polisher makes its operation easy 
for the woman of the house, and enables her 
to move the machine anywhere in the house 
without haek-hreaking effort. 

Synthetic Drying Oils 

N ew types of drying oils have lately been 
developed which are derived fiom ani- 
mal fata by synthetic processes. The new 
oils are said to be cheap and to possess re- 
markably good properties for use in paint 
and varnish films. The films formed from 
them possess remarkable flexibility and 
toughness. — J). //. K, 

''Zippers*'" Electroplated 


The Apex Slide Rule and Colored 


W(! 


if 8H" io di*. The 8a«le !• 26" loni and 
•ivee onewora with oreni prnokiau It hu 
Um enmo aonUe na tha Mldfet, deaorlbea 
in our formar oda in B. A. The illuatrntioa 
ahowa a f uU>aiae portkin of the acalea. Any- 
one with weak aya-abcbt can CMfty uao 
thia rule. Undoubtedly the areateat alIHe 
Tula value on the pnweht market Order 
ona today. Money refunded If you are not 
aatialM. P^a. with Inatruetfona $6 0(1. 
Ca«h or 0.0.0. Ciroulara free. 

ONmh tlM« Bill* Co., Itiiort, Pla. 
fUfda AWa Mnkwt Wnea t$tS 


^565^-/2227 


S^x-Rssr 




Counters 


/NCOWPORarro, MAJtrrMaConii 


There l« no BubBtitule for the 

STEREO-MIRROR 

Thii fciffitifle mirror glvci «ft enUrged* 
undiitorted, vlvifttd im«g« of every pic- 
ture. 

For imell photoi and for iUuBtreted poet 
cerdi we hive tucceeded i*L 
CARD Rnd PHOTO STEREO-MlRROR, 
more uieful than the atereoacope. 

Ladiea are pleated with the BEAUTY- 
MIRROR. Doctora with tha X-ray STB- 
RBO-MIRROR. 

Order a Stareo-Mirror or one o! 
ita varietlea today. 

Price only $2.25. 

LiUratart on roquost 

Nn-Mirror Co* BridReporly Conn* 


M anufacturers of textile, leather, 

and other products which use “zip- 
pers” in their construction will be interested 
to know that metallic “zippers” arc now 
obtainable in plated, lacquered, and colored 
finishes to harmonize with the design of the 
merchandise with which they are used. 
This development is a product of the Han- 
son-Van Winkle-Miinning Company, manu- 
facturers of electroplating equipment and 
supplies, who have developed a machine 
which automatically and continuously 
plates the “zippers.” 

This machine is essentially a conveyor 
mechanism which handles the “zippers” in 
the tapes on which they are shipped. The 
principle of the machine is simple. It draws 
the tape through the various tanks, cleaners, 
plating solutions, rinsers, in regular order. 

Each Family Has 400 
Mechanical Slaves 

power to you” is no idle toast 
IVJ. but a prediction to Dean A* A. Pot- 
ter of Purdue University who foresees more 
and more power being used in future years 
to promote general well-being. More com- 
fortable living due to air-conditioning, elec- 
trical gadgets in home and business, and 
other improved mechanical devices will re- 
quire more power in the near future, he says. 
JE^ch of America’s 30,000,000 families has 


TOOL OF lOOl USES 


STANIMRO MOOa OE tOXE MO0CL 

13,000 r.p.m. Weigh* 25,000 r. p, m, Faateat. 
16 ot. $ 10.75 poatpald I ?r J d 

ivlth 3 Acceanorics. weight, 12 ox, $18.,10 po$t- 
paid with 6 Acceasorles. 

CCT A OEMONSTIUTION 

at Hardware, Tool or Dept. 
Stores, or let us tend cither 
model on lO-duys Money- 
back Trial. Catalog Free. 

Mow ROUTER and SIMPER 

Convert your De Luxe 
Handco Into an casy-to- 
liandlc Router or Shaper 
that will inlny, rout, carve, 
make molding cui« to 100th 
of un inch accuracy. $12.50. 
CMesfi WhMl a Mil. Co.. 1101 W. Mooroo Si.. Dopt. C, CMomi. Ill, 

□Send Catalog □Routcr-Shaper Set 8A11 "! 

□Dc Luxe ModclPStandard ModclQScnd C.O.D. ■ 


FbijRlU-'ol 

Fully aeeredited. Prepares for college or buHinesi. 
Abie faculty. Small classoB. Supervlted atutly. 
Loner Sch(H)l for email boyt In new eeparate 
building. Houiemother. R. 0. T. C. Fireproaf 
bulldingR Inside iwimmino pool. All athlotica. 


Pln^tipo Moulnaa makeB Mianttfioklly 
‘1^ pvrf(H<t masks or fkaslmllft roprodurUuno. 

i/ U mwI nalion-wldn bi Brionoa, Art and 
jlljBP oriininology Write for free iUiistraied 

Bp folder. aUtina the work you wbh to do. 

CALIFORNIA ART SUPPLY 

Dept No. 8 PALO ALTO. CAIIFORNIA 


ANOTHER WINNER/ 

Highest Quality 

ARISTO 5-Hatvn CHaONOORAPH 



TlMKriKOB 

Tho Snoot Arlito Stop Wateh-Wrltt Watch Combination. 

A oovonteon.Jowel movomont aneaaod In a boautifully 
faihionod impertod italnloti atool oaM. Fine Engl Ion 
Plftkin itrap and oteel buokie. 

J .FhH Urt« dial for reliable Ttme-Kacnina 
.I'rarUiun Stop Wnieh recordlna l-ftth eeconds up to 30 AIlouiw 

i .runa-out fouturo for elttninatina interriiptiune 
.roleiaoiar roadinys for t-lllu( finnlVre or l.lchtnina distance by 
llaht and aound apaeds 

S.Taobometor for reading apeed In tnilM per hour on inoaeured 
ooursee. 

QUAnANTRtOfuUy Mainst 

meehaidaal defect (orT yimr BpIcCIAl ONLY#a%fB |||| 

Same modol In yollow fold Sllod, List 170.00 $J%*|*UR 

In UK Mild lold. LUt $125.00; SPECIAL ... ..$87.50 
Sant C.O.D. or Sand Cbaok or Monay Order to 
ARISTO IMPORT CO. INC. 

Dost. IS, 030 Firth Ava., N. Y. C. 


Tim Editors R&comntend 

Best Seller^ in Science 

1. SOIIX&SS GROWTH OF PLANTS— By Carhton EUi, and MiUna W. Smam- 

Infbrnmtion, iwimUrU* prcaunted. regardinff the prohleixui and «f Uak 

fajifiniM. FormulHA for ohemicalR and luatructtons for preparing tanlis and dt^ ^ntalttorB 
are iiveii. Recommended to both experiinentera and commerelai grotver«*<—|t,90 neatpald. 

2. KNOWING YOUR TREES-~By C, H. CMingwood. 

Fifty common trees of the ITntted State#, each tree dlaousaed in a two-page aj)rea(l. with 
piihires of a typical tree, of foliage or fnilt, and of the trunk, and a dratf^ng of the UnttAHl 
StatOe ahowing natural range of the tree.— 1 1.15 iK)stpAid. 

3. THE ENGINEER’S SKETCH-BOOK OF MECHANICAL MOVEMENTS— By 

Thonuu WaUer Barber. 

^Vprklng drawings of practically every conceivable movement, device, ai^Uance, and con- 
iP t«® design and construction of machinery for every purpose. Nearly 
3000 illustrations.— $4.45 postpaid. . ^ v 

4. THE MATTHEWS-NORTHRUP NEW INTERNATIONAL ATLAS AND ILLUS 

TRATBD GAZETTEER. 

romiilete detailed maps of all sei^tions of the world plus a gazetteer with eompac’t descriptions 
of countries, cltlaa, and physical features. Highly recommended as an office or homo 
leference.— |3.fS postpaid. 

A MARRIAGE MANUAL — By Honneh M. Stone, M,D,, and Abraham Stone, MJO» 

A practical jmlde to sipE and marriage, covering fltness for marriage, mechanism of re- 
production. prevention of conception, and similar vital subjects. Answers Questions most 
often asked these authors by tlielr consultants. — $2.65 iKmtpald. 

THE ART AND SCIENCE OF MARRIAGE!— By Esther B. Tietz, M.D., PhS)^, 
and Charles K* W'eichert, PhD. 

A well-balanced, authoritative study of the body and its functions. Including the repro- 
ductive system, and a practical discussion of courtahli» and marriage. Kecommended eapt'<dally 
for engaged couples.— $2.65 postpaid. 

MANAGING YOURSELF— By MiUon Wrighu 

Read It, do what It tells you, and you will Imvc .Muceveded In elevating yourself by your own 
^tstraps Into a better personality — more able, more likable, therefore more successful. 
This lias enjoyed a wide sale. — $2.65 postjtald. 

SCIENTIFIC METHOD— By F. W. Westaway. 

An omnibus of the scientific method for those wlio wlali to learn to think straight, rieurlv 
written for the serious person who, after reading it. will feel that his thinking procosHcs 
have been melted down and recast.-— $3.95 iNistpnid. 

MATHEMATICS FOR THE MILLION— fly Lancelot Hoghen, F.RS. 

A book by a scientist not primarily a mathematician, ihtended as a help to mlUhms who have 
“forgotten their matheiiuitles.'* For laymen who would like to remember easily’. — $3.95 iKistpald 

FREEHAND AND PERSPECTIVE DRAWING— By Herbert E. Everett and 
William H. Lawrencce 

An explanation of the iierspectlve of almple forms and more complicated ones such as, for 
example, a many-gabled huuse, elaborate column capitals, and floral designs. — $1.65 postpaid 
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SCIENCE EXPERIENCES WITH HOME EQUIPMENT— By C. J. Lynde. 

A book of 200 simple home tricks based on physical laws, each experiment being Illustrated 
and Its principle explained.—' $1.35 postpaid 

THE HANDY MAN’S HANDBOOK— fly C. T. Schaefer. 

Fourth edition of a very iKipular book— a practical manual on the use of tools and how to do 
all sorts of odd jobs around the borne. — $1.15 i>osti>aid. 

AIR CONDITIONING IN THE HOME-By Elmer Torok, M£. 

Fundamental principles of air cMiudlt toning. Various kinds of equipment and what each will 
do, and how t he e quipment is installed and operated. — $3.20 imstpald. 

ARMATURE WINDING — By David P. Moreton, Carl H. Dunlap, L. R. Drinknll. 
ronstructlon, winding, and repairing of A.C. and D.C. motors and generators, all steps 
clearly sliown In photographs and drawings. Praotleul. — $2.15 iMistpaid. 

ATOMIC ARTILLERY— By John Kellock Robertson. 

KlectTons, protons, iHiaitruns, photons, neutrons, and cosmic rays in plain language. Also 
transmutation of tiie elements and manufacture tif artificial ladloactivlty. — $2.40 postiiald. 

SUNSPOTS AND THEIR EFFECTS— By Harlan True Stetson. 

An outstanding scientist discusses Huiispot effect on earthly things: plants, vintages, radio, 
business, weather, and many other things touching human life and aetivlty. Popular and 
readable. — $2.15 postpaid. 

SHIPS OF THE WORLD’S BATTLEFLEETS-Edifed by Pay^Lieut. Comdr. 
E. C. Talbot Sooth, RJSM. 

Kssential facts regarding the principal ships In the navies of the Important powers, with de- 
tails of construction, silhouette drawings, and a largo number of photographs. — $1.65 postpaid. 

THE MYSTERIOUS UNIVERSE-By Sir James Jeans. 

Covers a remarkably broad territory, touching on everything new In modern physics, as- 
trophysics, and cosmology. Many men of science now are leaning toward a non -materialistic 
interpretation of the universe and Jeans la one of these. — (Formerly $2.40.) Now $1.15 postpaid. 
THE ROMANCE OF ASTRONOMY— By Florence A. Grondal. 

The author writes for the average reader who would like to know more about the stars and 
the planets. Her bofik brings to life the facta of astronomy through picture and storv. Illus- 
trated with striking photographs and diagrams. — (Formerly $5.00.) $1.65 postpaid. 

SNAKES OF THE WORLD — By Raymond L. DUmars. 

l*robably the most readable, attractive and extensive discussion of the subject yet offered to 
the general reader. It discusses the more than 2000 different kinds of snakes A superb 
collection of Illustrations. — (Formerly $6,00.) $2.10 postpaid. 

SAILING CRAFT — By Edwin J, Schoettle and Others. 

An authoritstive aci’ount of sailing craft by experts. Chapteni on boat designing, catboals, 
racing scows, 15- and 20 -foot sneaks. Wee Jtcots. models and the sailing of models, etc. A 
t*ook for everyone who likes boats, sails boats, or owns a boat. — Illustrated. — (Formerly 
$12.00,)— $2.75 postpaid, 

(Write us for information on books on any subject which interests you*) 

For Sale byt Nov. *38. 

SciENTiHC American, 24 West 40th Street, New York City 
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, Fetter remitidbed the «dei^9l9» This uiiN^ 
10 hors^wer tor $iach pmoa or more ihjui^ 
1% billion horsepower hi oil* 

The bulk of Americans power wlR continue 
to come from coal as it does now^ Dean Pot^ 
ter states. Stationary coal«bumin# stektti^ 
electric power plants now produce electdeky 
at a cost of four to six tenths o! a cent per 
kilowatt-hour. 

Research to solve the power problems of 
the future was urged by Dean Potter. For 
instance^ now it is cheaper to haul coal 900 
miles than to transmit electrical power 200 
miles. The steam locomotive is to remain the 
main source of power for railwaysi idthoui^ 
electric and Diesel locomotives will find 
larger use. Now electric locomotives are only 
2 percent of those in use and internal com- 
bustion engines less than one half of one 
percent. 

Trucks, buses, and tractors will use more 
engines of the Diesel type, Dean Potter pre- 
dicted, while passenger autos are destined to 
Ije safer, more economical, and more power- 
ful . — Srienre Service. 


Thousands of Women 
ARE Duped 

T he feminine side of the birth control 
business is appalling. Women spend 
200,000,000 dollars yearly for millions of 
devices, instruments, jellies, powders, and 
liquids, totaling at least 636 different brands, 
sold largely under the deceptive advertising 
term “Feminine Hygiene.” Not one of them 
has been proved to be entirely effective 
when used alone, and some of them are 
potentially dangerous. Physicians have as- 
serted that not one of the products thus 
advertised cures or prevents venereal dis- 
ease and that the normal female organs have 
no need for such hygiene. In fact, too fre- 
quent attempts at cleansing may even cause 
inflammation. Some of the numerous fem- 
inine products may not be harmful in them- 
selves. Nevertheless they may cause inoal* 
culable harm when advertised tinder a 
slogan that the public understands to mean 
contraception. “Feminine hygiene” products 
may even be advertised as “sure, safe, and 
dependable,” but where the advertiser 
means “siure, safe and dependable for fem- 
inine hygiene” the purchaser interprets it 
to mean sure, safe and dependable for con- 
traception. Perhaps only physicians know 
that no “feminine hygiene” products arc 
“sure, safe and dependable” contraceptives. 
The result of such advertising is that thou- 
sands of women are duped. There is not 
one product on the market that is 100 per- 
cent efficient as a contraceptive measure. 
-'Journal of the American Medico/, Assocut' 
tion. 


Electrical Baby 
Blanket 

T hose who remember General Electric’s 
development of an electrically heatdl bed 
sheet, which had the virtue of supplying 
sufficient heat under absolute with- 

out the birrdensotne weight of^ heavjf bed 
covering, wiU be interest^ In g new bnhy 
crib blanket oonstritoted fllong the mmt 
lines. Thit blanket 1$ fn% AtfiMniK ^ 
that it adains iteell lo (dianiglni 
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conditions during the night and maintains 
a pre-set temperature level. Despite the wir- 
ing contained in its double thickness, it 
can be laundered easily and it is shockproof 
when wet. It is connected to the ordinary 
household circuit of 115 volts but a trans- 
former reduces this voltage to 18, a voltage 
which is not even strong enough to provide 
a tingling sensation when passed through 
any part of the body. 


STEAM 

A PASSENGER locomotive uses 
from 70 to 120 gallons of wa- 
ter per mile; a freight locomotive 
uses from 150 to 350 gallons for the 
same distance. 


Wool-Like Fiber 
From Skim Milk 

A SYNTHETIC! fiber having tlic appear- 
ance of wool ran ho manufactured 
from casein, a milk by-product, by a procchs 
<lcvised by Stephen P. Gould and Earl O. 
Whittier of the Bureau of Dairy Industry, 
Hnited States Department of Agriculture. 
The process is similar to that used in mak- 
ing viscose rayon fiom cellulose, and public 
service patents, applied for by the Bureau, 
arc pending. 

In Italy, where a Muuewhut different pro- 
cess for making casein fiber was announced 
ihree years ago, production is already on 
a commercial scale. Most of the fabrics, 
however, arc half synthetic and half wool. 

fo make the fiber, casein is softened in 
water and dissolved in a solution of caustic 
alkali. It becomes a thick, sticky mass and 
is carefully worked into the proper con- 
sistency by aging, addition of modifying 
agents, and dilution. The mass is then forced 
through multiple spinnerets of the kind 
used in making rayon. The fibers are sep- 
arated and hardened in an acid bath contain- 
ing formaldehyde and modifiers. 

Synthetic fiber produced in this manner 
has a chemical composition almost identical 
with wool except for a lower sulfur content. 
The fiber is faintly yellow in color and close- 
ly resembles best grade, thoroughly washed 
and carded. Merino wool, the finest size 
marketed. The casein fiber has the char- 
acteristic fine kink of natural wool and may 
he blended with it to make a product that 
has the resilience of pure wool. Synthetic 
fibers with this kinky structure have been 
made from plant materials recently, but 
they do not take wool dyes. 

* Because the fibers are smooth, rather than 
scaly like natural wool fibers, they cannot be 
felted. For the same reason, however, the 
synthetic fiber does not shrink as much as 
wool. By varying the acid hath in manu- 
facture, the fiber may be made either soft 
or harsh to the touch. The softer grades, 
while not as strong, make up into knitted 
garments which may be worn next to a 
sensitive skin which cannot tolerate knitted 
wool, 

Because casein fiber has been produced 
in this country only on an experimental 
basis, commercial costs have not bton defi- 
nitely determined. Gould and Whittier be- 
lieve, however, that it can be manufactured 
to be sold at a price on par with that of 
rayon, which |s about 50 cents a pound. 



TlHERE is only one "WALDORF” 


Its towers, sharply etched against the sky, are modern 
as tomorrow . . . yet its tradition of hospitality goes back to a 
grand and spacious age. 

Its glamorous restaurants, favorite gathering-places of 
metropolitan society, are vibrant with music and gaiety . . . 
while above, its rooms are star-quiet in the night, peaceful as 
the hills of home. 

Its guests include the great ones of a busy world . . . 
and the quiet, unassuming people who make that world go 
Vound. 


☆ 

THE WALDORF-ASTORIA 

PAHK AVENUE • 49TU TO SDTII STREETS . NEW YORK 
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Conducted by JACOB DESCHIN 


Seeing Double 

U PON the simple fact that one eye secs 
a different aspect of the same subject 
than the other, is based the fascinating an 
of stereo photography, now slowly returning 
to favor after a long neglect. Various ex- 
periments may be employed to illustrate this, 
as by holding an object at arm’s length and 
observing the subject first with one eye and 
then with the other. The subject will appear 
slightly different in each case. By using both 
eyes at the same time a single image of 
natural solidity is seen. 

The stereo camera in es'^ence is simply 
two cameras in one l>ox, divided by a par- 





For projecting stereo photographs 

tilion in the center. Each ’’camera” has its 
own lens, diaphragm, and shutter and the 
pictures are taken side by side on a single 
film or plate. The lenses are identical and, 
imitating the separation of the eyes, are 
placed about 2V^t inches apart. As with 
human vision, the image recorded by one of 
the camera lenses is slightly different from 
the other. 


How a projected stereo photograph 
looks when viewed without glasses 

The resulting negatives must be printed 
differently from the method employed in 
normal, single-lens photography; that is, two 
prints are made, one for each of the re- 
corded images. These are mounted side by 
side and viewed by means of a stereo viewer. 
However, since the images are inverted dur- 
ing the exposure, it is necessary to separate 
the double print by cutting across the center 
and interchanging or transposing the prints 
so that the picture taken with the left lens 
is viewed with the left eye and the picture 
taken with the right lens is viewed with the 
right eye. Where transparencies are made, 
correct printing is assured through the use 
of a transparency frame designed for the 
purpose. 

Among the better type of stereo cameras 
are the Heidoscop and the Rolleidoscop; 
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among the cheaper ie the English Stereo 
Puck, a box camera type using 2^4 by 3^ 
inch roll film and providing eight pairs o{ 
stereo pictures. Both the Heidoscop and the 
RoUeidoscop are available in models giving 
6 by 13 cm or 4.5 by 10.7 cm stereo pictures, 
the one taking plates, the other roll film. Both 
are of the reflex type. 

Single lens cameras have been success- 
fully adapted to stereo work by shifting the 
position of the camera from 2*4 to 2% inches, 
after the first exposure, to make the second. 
This adaptation of the single lens camera 
to stereo photography is limited, of course, to 
still subjects. Special stereo heads provid- 
ing for the exact shifting of the camera for 
the two stereo positions are availalde an 
accessories for such cameras as the Plaiibcl 
Makina, the Rollciflex, and the Leica. For 
(lie latter camera there is also available the 



Stereo attachment for Leica 


Siereoly Attachment, which contains two 
prisms positioned 2*4 inches apart and slips 
over the regular 50-mm lens of the camera 
to reproduce two images on the single Leica 
negative. 

For viewing stereo pictures a variety of 
optical stereoscopes are available providing 
a magnified image. These range from the 
simplest device, such as the Eho Stereo 
Viewer,' to the most elaborate viewing cabi- 
nets, which take stereoscopic prints or trans- 
parencies and automatically change from 
one pair of stereo pictures to the next. For 
projecting stereo pictures, the makers of the 
Leica camera have recently adapted their 
Stereoly Attachment for use on the Leitz 
VlII-S projector, with a pair of Polaroid 
niters mounted over tite attachment. Since 
the screen shows two overlapping images, as 
shown in one of the illustrations, it is nec- 
essary for the spectator to wear a pair of 
glasses, the lenses of which are polarizing 
filters. 


Those Vacation Shots 

N OW comes the reckoning. You took 
pictures galore, of course, but how 
many were worth the taking? How many 
are worth the printing? Far from the be- 
>vitching influence of the subjects, you may 
now take stock and decide. Study the nega- 
tives carefully, project them under your 
enlarger, give them every chance. If the 
whole negative looks disappointing, maybe 
a part of it is worth while. If the negative 
won’t stand up at all and is a complete flop, 
why waste precious time in printing it, even 
jf ‘^just for the record?” The time wasted 
In printing bad negatives may well he de- 
voted to greater thoroughness in processing 
tbe teftliy good negatives. And if tiie total 
of prints that may result from this weeding 
process is far less than the total of nega- 
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PLAN NOW 

to Enter the Third Annual 
Seientific American 

Amateur Photography 
Contest 
• 

$225 in Prizes 
• 

For roiuplele details and rules, see 
page 209 of our Ocloher issue 


lives you brought hack with you from vaca- 
tion, you may be sure your album will take 
on a finei dignity by the inclusion only of 
good pictures and the complett? absence of 
the hud and indifferent ones. 


At the Game 

‘^AND a Goodly Crowd was There” is a 
x\. type of picture that may he shot at 
almost any outdoor game. The audience is 
sometimes worth more attention than the 



”Anfl a Goodly Crowd Was There” 


game itself. Sections or small groups or in- 
dividuals offer many striking opportunities. 
In the illustration, the view was arranged 
to show the crowd in the extreme fore- 
ground so that the interesting cloud forma- 
tion would also he included. 


Candid Shooting 

T he candid subject still remains one of 
the most attractive fields for the user 
of the miniature camera. It was our good 
fortune recently to spot one such opportunity 
while strolling through a park one sunny 
afternoon. The “Crossword Puzzle Addict” 
wag the result. Happily we had with us the 
twin lens reflex camera, which proved ideal 
under the circumstances. The subject was 
sitting at one end of the bench and we 
waited our chance until the* park bench sitter 
at the other end decided to walk on, thus 
providing us with an ideal camera location. 
We turned the lens of the camera toward the 


WILLO 

PAPER NEGATIVE 

OUTFIT 


COMPLETE WITH 

retouching stand 

And Full Working InstructionH 



Here’s the complete outfit — Every- 
thing you need. You can retouch 
negatives up to 11" by 14", either 
vertical or horizontal. In addition, 
the stand may he used for coloring 
and viewing transparencies. 

ThiM stand is sturdy, well built — 
well ventilated. Illumination is 
provided to make ac- m am 
cessories visible while y/B SO 
working. 

Complete Tii\'trticftou^ for making paper 
ue(iafive'(—-sold separately tn (onvemrnt 
poiket fohlv! 35^ 


D IT S T O F F 
PHOTO unvsn 

A Camol Hair Brush 
in a Dust proof 
Spiral Case 

Use tlio liTTSTOFF Photo Brush 
before you shoot — rid all dust 
from your lenses, shutter and 
other nurts of your camera and 
eQulpment. 

Use the DUSTOFF Photo Brush 
In your dark room : — rid all dust 
from your negatives and en- 
larging equipment. 

The DUSTOFF Photo Brush is 
built In a dust and rust proof 
nickel plated case with a black 
enamel cap. Lift the cap, twist 
the base and the camel hair 
brush spirals up for instant use. 

PRICE $100 

opened 
Actual Si sc 

MAIL ORDERS FILLED 

no will 92 ND St/n.Y. 

World's Larootf Excluslvt Camora 
Supply Housa 
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LEADERSHIP 



It it no evcr-fttttmtnt to tty that th« fttniut 
of Oikar Barntck revolutionixtd photography by 
giving to the world the Lelca. an instrument 
basically sound in purpose, fundamentally cor* 
rect in principles of design, and capable of any 
photographic task. Photomicrography, photo- 
macrography, action shots, wide-angle work, 
telephotography, portraiture, studio work, candid 
shots in color or in black and white are all made 
possible with this one basic camera. The Leica, 
raadt with microscopic precision by trained 
craftsmen, is a continuing development and re* 
finemant of the original camera conceived by 
Oskar Barnack*— a compact, streamlined camera 
that no imitator has ever quite succeeded in 
equaling for accuracy and versatility. Today, 
there are more than 500 accessories available 
to the Leica owner— interchangeable lenses, en- 
largers, projectors, developing and printing ap- 
paratus, copying devices, rapid winders, are only 
a few of these accessories designed to broaden 
the photographic capabilities of the Leica. Each 
is carefully and precisely built after character- 
istic Leica methods. Truly it can be said, 
'*I^ica is more than a camera ; it is the basic in- 
strument for those who are seeking hew ways 
in photography.’* 


The leica Model 1 1 lb 
with Leitz Xenon f 1.5 
Speed Lens and Rapid 
Winder is the minia- 
ture candid camera at 
perfection. 



THE ORIGINAL MINIATURE 
CANDID CAMERA 


LEICA 

C, UIIT2. INC., 730 FIttli Awaae, Nsw Ysrk City, Dept. S4 


DISTINGUISHED 
MINIATURE CAMERA 



PRECISA 


• Ultra-Compact and streamlined 

• Nccdlc-sharp pictures 

• Fast and famous Trinar F/2.9 lens 

• Simple and economical operation 
. • Front lens focusing 

• Makes 12 pictures 2^4 x 2 ^ 4 '' or 16 

pictures 1^ x on #120 film. 

With Trioar F/2.9 in Compur 

With Trinar F/2.9 in Prontor II I9I.SO 

With Victar F/4.5 in Prontor II |I26.50 

Littr^iure on regnoMt 

MIMOSA AMimCAN CORf. 

4«5-5tb Ava.. N. Y. 



“Crossword Puzzle Addict’* 


subject but observed the image at right 
angles. After focusing quickly and setting 
the camera in position, we poised the finger 
on the release and watched the subject di- 
rectly, snapping the picture at //5.6 and 
1 50 of a second. 


Viewers 

A NUMBER of negative and transparency 
viewers have recently been placed on 
the market along with several types of trans- 
parency frames. While principally intended 
to furnish a pleasant method of viewing 
35-mm color transparencies, these viewers 
offer a convenient means for examining 
35-mm negatives under ideal conditions; that 
is, by transmitted light evenly distributed 
over the area of the negative, and with the 
aid of a magnifying lens fixed in the device. 
In this way negative strips are easily ex- 
amined for sharpness, for contrast, and gen- 
erally as to their suitability for enlargement 
either in whole or in part. A device of this 
sort would seem to be almost an essential in 
the equipment of every user of 35-mm nega- 
tives. 

Home-Made Negative 
File 

H ERE’S an idea for those who have 
access to discarded Agfa cut-film con- 
tainers. The enclosure, a drawer-type box 



Film file 


which contains the film, is used for filing the 
resulting negatives. The box itself is open 
at one end, a hinged end serving as cover, 
as shown in the illustration. The negatives 
are filed in individual glassine envelopes as 
a protection in handling. The top of the box 
is covered with a white sheet of paper on 
which i0 indicated a list of the enclosed 




TILT-O-RAMA, JR. 



A rt«l prscliien-msds 
tripod top that will 
fit tvsry camora and 
ovary tripod. Made 
with an adfuctablo 
ball sockot, It pormitt 
you to focus your 
camora In any dlroc- 
tlon and anqio. lutlt 
of handtomoly pol- 
Uhad* aluminum, It Is 
Idaal for "anqia and 
landscapt*' photogra- 
phy. Tha TILT-O-RAMA, Jr. Is ltgbt-as-a*fsalhor, 
and Is porfoctly trustworthy. Pricod at only....|4J0. 


TRI-TILTOP 



•vonly and 


Tha samatlonal ro- 
tating and tilting 
trlpM top, at a 
pfiet that Is ridic- 
ulously low. Small 
In slM. but s raat 
giant In parf^- 
anca. Tha Tnl- 
TIlTOPwlWHIttha 
camara to m an- 
glo, and wtli fO« 
tata to any «a^ 
graa jdoarjy 
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You can buy it fori 
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A^niature 2)^4 x 3X 


witli Mlt-lR FofiAl Flaiit 

•li«ntr Flatli Synalirtiiltatlto 

Htrt '• Mvr chance to mn tbo camara hit of the 
jrMr! U omyt hlng -and Itc price, cowpleie 
^ 4^5rF.4.5 Seles Tesiar lens In new style 
Cemptir Bhutt^, Is aStf |117.O0. M.50 down and 
U easy mentfaly payments 14.15 on the Klein 
A Goodman Time Payment Plan-<<Anaooed through 
Ccwmerolal Credit Co. I>own Payment Inrludes 
one year’s Insurance against loss, theft or damage. 

LltCRAL ALLOWANCE FOR YOUR CAMERA! 

He trade-in falue may equal or eaceoed the d<mn 
payment on this American-made, Prlae-Wlnnlng 
MtiiUture 2^ x $% Bpeed Graphic. 

F D K B I fne. f<dd«r <m thta «•« ««*inf r« Md book- 
11 C C 1 ki «a Tim« PofOMet PUa «rita Doat. KQ-ai. 
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ncGAtlfCA^ jpcitSBcAt espopute 

m 6ther 4^8. the eiKi 0l t|ic tibx 
is lettered wiiii some generol obwiidcotion 
covering the entire contents. The whole 
arrongement Affords a convenient system of 
filing large negatives as well as protection 
against dust. 

Chromium-Plated 
Aluminum Cameras 

E xciting considerable comment is the 
process of chromium-plating aluminum 
discussed in an article in the July, 1938, 
issue of Scientific American. One of the 
first to take advantage of the new develop- 
ment is the Eastman Kodak Company, which 
is using this process on the new Super- 
Kodak Six*20 and the recently announced 
Bantam //4.5 cameras. 


Film Ratings 

R ecommended ratings for the new 
Eastman films recently announced in 
the “What’s New” columns — Super XX, 
Plus X, and Panatomic X — are listed for 
Weston and General Electric meters as fol- 
lows: 

For Weston Meters: Daylight Tungsten 
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MMMtts lor tUilHly wv«r 
mt and tVixiVs^ 
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Super XX 80 128 50 80 

PlusX • 40 64 24 40 

Panatomic X 24 40 16 24 

For General Electric 
Meters : 

Super XX 128 80 

Plus X 64 40 

Panatomic X 40 24 

The second columns in the Weston figures 
provide for somewhat less dense negatives, | 
while the ratings for the General Electric 
meters may be increased proportionately. 

Writes Paul Favour, Manager of East- 
man’s Service Department: 

“The values in the left-hand columns do 
not represent the least exposure which will 
give the best possible prints. They include | 
a safety factor to take care of variations in 
the use of the exposure meters and in the 
handling of the photographic materials. On j 
the average, the exposure called for by these j 
numbers is more than twice that actually re- 
quired for the best possible prints, but de- ! 
creasing the exposure by that amount is not 
recommended unless the operator is thor- I 
oughly familiar with the characteristics of | 
his exposure meter and of ordinary dark- I 
room practice. The Weston numbers in the | 
right-hand column represent a safe decrease | 
in exposure under these conditions.” 


Versatile Darkroom 
Pail 

F or waste prints and other waste that 
piles up in the course of an evening’s 
work in the darkroom, some amateurs use 
an ordinary galvanized tin or iron pail. 
However, experience has shown that a pail 
of tiiis type soon corrodes and becomes ob- 
jectionable in other ways, chiefly odorifer- 
ous. One might use a paper carton or A 
I similar container, and throw it away, eon* 

I tei^ts and all, but it would become some- 
i what of a chore after a time to ,make sure 
of providing such a container every time 
I one is ready lor the darkroom. 

I What’s wrong with nsing a white enamel 


8 


good pictures 
out of i 


8 



^^^OLOR or black and white — 
it*8 a thrill to get all your neg- 
atives correctly exposed so that 
prints or transparencies come back 
clear and sparkling. And it's not 
difficult. 

The General Electric exposure 
meter will give you the correct 
camera setting for all your pictures 
— for any type of film or camera. 
Now, there s no reason to waste 
film or lose the record of your 
favorite scenes. The G-E meter 
will get each picture for you — 
quickly, easily. 

See your photo dealer. He will be 
glad to show you the G-E meter 
and explain why its sensitivity, 
directional effect, and accuracy 
enable you to take better pictures. 
General Electric, Schenectady, 
New York. 


General filectric Company 
Dept. 6K-201 
SchSnecMdy, N. Y. 

Send Bulletin GED-678A, which shows the im- 
proved G-E exposure meter and explains its use 
under all liaht conditions. 
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paO? Not only ia soOh a pail a good looking 
darkroom acoeasory^ but it Ja eaaily waahed 
and cleaned alter a nigbt*a work, and it 
does not rust. Furthermore, a pail of the 
proper size may also be used for mixing up 
a good quantity of hypo fixing solution. 
Every darkroom addict knows what a 
nuisance it is to mix up a quantity of fixer 
with the regular darkroom graduates. The 
white enamel pail should offer a welcome 
solution to a vexing problem for many, as 
it has for this department. 


Can*t risk poor exposures or wasted film 
in professional work ... so professional 
photographers everywhere use the 
Wbston Exposure Meter. So do wise 
amateurs who have found this the sure 
way to insure perfect exposures, every 
shot. The Weston is compact, inex« 
pensive, and easy-to-use. Simply point 
it at the subject, and it tells exactly how 
to set your camera. Makes each shot cer- 
tain . • . indoors or out, and widi any 
camera or film. See the Weston at 
dealer’s, or send coupon for literature. 



WESTON 

E]^suro Motor 


Wcfton Electrical lastrunMUit Corporation, 

S 94 Eiralingliuyooii Avo., Newark, N. J. 

Send full iaformation on the WSSTON Junior. 


City 


.Sfafe. 



KORELLE-REFLEX 
‘ SPEED CAMERA 


The camera they 
are all talking about 
Hat ail the wanted 
featurea. • Reflex 
Pocut • Focal Plane 
l/500th shutter • 12 
Ptcturea 2 y 4 x 2 V 4 In. 
on 120 film. See the 
Korelle- Reflex before 
you buy. Catalog 
No. 738.B FREE, 
fr JAMES, Inc., Chieoao, III. 



BE A CAMERA REPORTEn 


MME YOUR CAMERR RRIRO 
YOU A CASH INCOMC Ra«y. 

to-Leam, Spate Time.Couree Prepares 
You For Bxdtlnc Profmdoa, You can 
earn Money While You^Leaml Cam^ 
eta Reportlna for scores of publicalloins. 

Icsalon. YOU NEED 

IncHideo natural 

apnyi 

TASSSr fCROOL OF MUUERN pNoruaRApmr 

IIICS 


WHAT’S NEW 

In Photographic Equipment 

/fjf you aro lutcresied tti any of the items 
^described hci<nv, and cannot find them tn 
our adveritsttm (olumns or at vour photO' 
praphtc dealer, tor shall he plad to tell yon 
ivhere you can fict them. P/cate accompany 
your request by a stamped envelope. 


SupEH Spokt Dolly, with built-in visual type 
I exposure meter ($65.00 to $82.50, depend- 
! ing on lens and shutter equipment ) ; Has 
j built-in range finder of split-held type. Avail- 
able with Schneider Xenar and Zeiss Tessar 
//2.8 lenses in regular Compur delayed-action 
shutters with speeds of 1 second to 1/2S0, 
and Compur Rapid with speeds up to 1/400. 
Uses 120 or B-2 film, taking 16 pictures 1% 
by 2yi or 12 pictures 2\4 by 2H inches. 



Filmo 141, available in two models, 141-A 
providing speeds of 8, 16, 24 and 32 
frames per second, and 141 -B operating at 
speeds of 16, 32, 48 
and 64 frames per 
second: Declared to 
incorporate improve- 
ments never before 
available to amateur 
movie makers. 
Among other things, 
the Filmo 141 features a new “projected 
I area” view-finder, the four camera speeds, 
and a single-frame exposure device. The 
lens is the color-corrected 1-inch //2.7 Cook 
and since the camera has the same lens 
mount as the Filmo 70, all lenses used on the 
latter cameras are interchangeable with the 
new model. The selection of focal lengths 
includes 15-mm to 6 inches with “projected 
area” view-finders for each. The view-finder is 
set in a soft rubber cup, thus preventing 
side glare. 

Filmo 141 is small, and weighs only 39¥j 
ounces. The camera is jet black and chro- 
mium, with inset panels of a new and durable 
hard-rubber composition finished in pin-seal 
grain. Built into one of the side panels is a 
complete exposure calculator. Available with 
the camera is a leather carrying case ar- 
ranged to hold the camera, two film maga- 
zines, three lenses, and a complete set of 
view-finder units. 


Amigo Motorial Tripod ($48) ; Designed 
for use with both still and movie cam- 
eras, all movements being controlled by 
friction, the latter being adjusted to the 
weight of the camera being used. Panorama 
and tilting movements are made on cylindri- 
cal bearings, the tripod head carries a rect- 
angular platform 1% by 2% inches, and 
tilting may be had to any degree up to a 
complete right angle on either side. For pan- 



THE F-R AkNISTAUi SOU FIIM TANK 



MADE IN AMBXICA 
OEmnNE BAKBLRB 
Fully adjustabla to films of 
all siass from a full 36 
axposura toll of 35 nun to 
No. 116 . 

IPZ9S 


R O S E L I F V E 


LOAD YOUR OWN CARTRIOOIS 

SSinm Motion Plotui* Film 

M}-$1.00 fi8S'^$i.50 

PRClTDd In 25 Ft Cani— Toit^d and 
Guarantead by 

Optieal Devaiapmit Cuy. 1,% 


B 




Save money on everything in photog- 
raphy with this guide to bargains in 
cameras, films, supplies, accessories. Send 
for your copy of Cat^og No. 72-23JS 
I today. lt*s rREi. Use penny post card. 

^WHOLESALE RADIO SERVICE CD.. INC. 

^lOO-V SIXTH AYE. » NEW YORK. N. Y. 



Splendid opporittnH^ Ptspsre iu 
■pmre Ume. lv**y^ pUn. No jmvjnn» 


lotolhop ^ 


Our Fall **CarsK«l at Caoaraa" offers ^ 
you oiitstaiidinit values in cameras, lenses, / 
equipment end supplies. Prices srs non- 
competitive. Liberal trade-in allowance. 
Money -baek fuarantee. 

amsTtr •'iiAHNIYAL OF CA U BRAS'' 




mrtaAgt 1 


**Make Money With Your Camera** 

' PHOTO-JHARKETS 

This 144-page book tells what to 
“shoot,” how and where. Gives di- 
rections for submitting photographs 
to magazines. Lists hundreds of mar- 
kets for photographs, together with 
the types most suitable lor each. 

Eighth Edition — Revised — Vp-To^Dott 

50 Cents, Postpaid 

StiBNTinc AsuNti^ 

S4 Waat 40tli Steaat Naw twfk City 








values! 

iCitWititt tVkm Up#«il« FS.8 $79.50 

Kobot FS.5 Tt»wir 97.50 

Ul«a D F$.$ mrnw 64.50 

Kod«k Duo 620 Chrome F3.5 I^ent 37.50 

KodMl Bstlne Chrome F3 5 Iveni . 37.50 

Kovi'SH I FS..1 Lcnii Compur Uody-Ke- 

lean New . . 24.95 

4 X 5 B. Uertei 1) Oraflex F4 5 Leiu .. .. 50.50 
l^iohelf Terhnllni-^ x 12 F4.5 Tessar , „ . 145.00 

Xeln llMtnet I> F4.9 Tetaar . , 29.50 

IM M hrt Itania LUm Merw-Hmcapt wliare apaelflaii. 

ALL MenOHANDISe SOLO SUBJECT 
TO 10-D AY mOWEY BACK GUA BANTEE 

I. B0CE WRITE FOR BIQ MONEY 
L rKBC SAVING CATALOG S-H 


//u 

P-# % lam f to 
EXCHANGE, .Nc 
IJ:(j Wrst St Nrw YokK City 


The Itinerant 
Photographer 


By Qtorte H. Chappell 

Til* only rhoi««fttnliii tlmt pinlHlnn 

thp iMKinnor bow to nnlo* i uu Imw to lx 

MWwl wnniptnpnt. lu»w to n kturV Iwrtik < 

twMiuvnta, »u*M ttinl i>liotoi(rjM>li «<■ tiri« eroor 
nuutt a qulttlc proof ito (In' -pot, uluiw nnd m 
the proof, etc. 

WrHtoa by a man wlm Imx IkoI s < ir* of imo 
rbetoa w Uiia. the mo»t loxt inutwtu mid bo»i pu 
lac foraneh of iih(iti>«rn|ili> 


SPECIAL 

25^ 


;ina Xoi’;; WhUe th«y laat-- 
iiiw luid w'li 800 to^ei, Oral 
adition.Theutandi 
coplea aold at 
50«. Your a tor 
nn who im« 25c a copy. Wo 
.morKi'iK'. Include in 

of yjiyj. pi-ner our 
iiir and Ro latoat camera and 

(III cun *tnrt boek lift. 


likea outdoor work, uUIuk Io hto i h liiiHin«Mn of nrdar our 

hla own. be hia own hoxx i.ud l.i.x a . ... ^ 

The Md !■ unhinlted ^ om coinf and ro Camera anu 

wltorever, nnd wheui'^ir >iiu wixh N mi cun »tnrt bOOk Hit. 
on n atioentrinR nnd wnrk up P> Htg Money. 

3)1 pacea. Loatharetu^ ci.vi r 

TABLE OF CONTENTS 

nr. I The Old rime ImvollnR f’ll VIII Keel 1 etnte I'liotutfrn* 
PhopiRTaiiher I'hv. Ihn ^■*lttn 


phnitiEfBiiHtT l*hv« Om Plnn 

ni II Kqulnmenl, f'nnierM, N'un. ( l(. IX lloardinR Hmieee. Hum 
etc.. Hlnteon UuvlnRl xedi (|iilp met Campe, Karma. I'oulirv 

ment Kancluw 

ru. HI. The TravelliMi Kt( TH. X. I he f Irkut Camera 

til IV. >»« Htnrt Tliitiii* tim t.ll XI A I iehlng Trip flmt Teid 
KcmuI, fimiklnR l.nRnReiiiciiU , . . i. 

C'U V KoaloR the (;rmip l.ikiuR fll Ml Winter A rtIvUle. 

the Klotiirc, Milk hie till Ihiml tU, MU the Ucul Itinerant 
ril. VI. HhowiuR ni)d HoIUor tlm l'lKi1.<*Rr»ph<T rhoUi 1 r'liWu. 

Prtxif the llUnk nnd Whit# ( nrnern 
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eiiM CMt Fwty-SKonM 81 .. “ 8 ", Naw York City, N. Y. 
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Knneh.w 

UR Kt( CH. X. 'the t Irkut Camera 
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iR.MnciiU Hhl'londe 

r.nip l.ikins fll Ml Winter A etlvlll..- 
r III. Pi.mf til. Mil I he Ucul Itinerant 
I HolliuR tin. Plml^ruplnT Photo 1 ruilcri.. 
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SCIENTIFIC AMERICAN 

oraming, a circular scale of 360 degrees is 
provided, subdivided at every tenth degree. 
The tripod is made of duralumin in two sec- 
tions and measures 36 inches when closed, 
58 inches extended; weight 8 Ms pounds. 


Laack Enlakung Lenses: Tkxon ($20.50 
to $67.00); Definon ($9.00 to $25.00). 
Tt’xon (“lessar** four-element type, two ele- 
ments cemented) focal lengths from 5.5*cm 
to 21 -cm, with iris diaphragm, in barrel 
mounts, speeds //3.5 and //4.5. Texon 5.5-cm. 
/ 4.5, and l().5-/'Tn, / 4.5, in spiral mount. 
Definon (three-element, iincemented) fora) 
lengths 5,5-cm to 13..5-cm, with and without 
iris diaphragm, speeds //4.5 and / 6.3, en- 
larging mount, except 13..S-cm, //4.5, which 
has iris diaphragm and is in barrel mount. 

Utilo Rollfilm camera is available in two 
models, both equipped with the Meyer 
Trioplan //4.5 lens of 4-inch focal length, 
designed to expose eight. 2^4 by 3^4 inch 
negatives on 120 or B-2 film. The two I’tilos 
differ only in the type of shutter provided, 
fine with the Vario shutter ($15), the other 
with the Prontor II shutter ($18), the latter 
being provided with a delayed action re- 
lease. Accessories available include a leather 
carrying case ($3) ; Orthoplan slip-on type 
filters in yellow 1, 2, 3, red, green, blue and 
ultra violet ($2 each) ; slip-on type supple- 
mentary lens ($4.50). 


h PHOTOS WANTED! 

earn money taking 

w NEWS FHOTOS! 

Unusual opportiiiilly for ambitious Am- 
ateur Photographers to (iniillfv os repre- 
sentatives of Inteniutioliul Photo News 
Hervlee, Send stamp foi details. Dept. 
30. (Features Editor) — 

INTERNATIONAL **”BURirA*\f®* 

1974 Broadway Now York 


B«eome an expert 

photographer 

Train under WdrUl-fHinoiis rxprrtR. F(V pleoHuro or rari^cr 
lllg nioney-noikintf opportuiiUleHl Oommaralal, Nawa, 
Portrolt, AdMrtiaim. Motion Ploturo an<l otiioi 
of phMooraplw. l*erKonal Atterulancc and H<»in« Study 
(HHiraei. Froo bonkJet 2Htli veni 

NEW YORK INSTITUTE OF PHOTOGRAPHY 
10 Woat 33 Stroot (Dopt. 134) Now York City 


You Audit tho Accounts 
of your Treasurer, 
Why iiot your Insurance? 

After all it is the 
Basic Asturance of your 
Invettment 

L. S. Treadwell & Co., inc. 

iNoaeaNOKNT a uNArFiLiAtao Aovieano 
1 1« JOHN STNtaT NBW YORK 


Keystone .Slide Pito.rEGTOit ($34.50) : For 
black and white or color films. Fea- 
tures a patented heat-ahsorhing unit de- 
signed to furnish protection against burning 
or buckling of the film. A built-in ciKiling 
chamber acts as an additional safeguard 
against excessive heating of the slides and 
makes possibh‘ longer showing of indixidiial 
transparencies. Other features inelude: 2(X)- 
watt illumination; / 4.5 five-inch Wolleiisak 
projection lens; three-piece condenser unit; 
automatic centering of slide carrier on each 
picture; 2 by 2 inch standard slide holder; | 
die-casi lamp-house and cant base with level- | 
ing screws; size, 10^/^ by 7*% by 9Vj inches; , 
weight, eight pounds. 


Curtis Dufayculor Printer ($69.50) : De- 
signed by Dr. Thomas Curtis for color 
separation of Dufaycolor transparencies 4 by 
5 inches or smaller. 
Special voltmeter 
controls light source. 
Voltage control dial 
permits cutting volt- 
ages of 108 to 125 
down to 105 to ob- 
tain correct printing 
voltage for color bal- 
ance. Peep hole ap- 
erture shows which 
filter is in position. Filter slide locks into 
position built-in red, green, and blue fillers, 
as well as white filler for black and white 
printing. Light source supplied by special 
lamp having constant color-tcmperature life 
of 1500 hours. Graduated diffusion plates 
spread light rays for uniform lighting. Built 
of Aircraft Duralumin and wood fiber, 
formed under hydraulic pressure. Measure- 
ments: 12^'' high, 11" long; 10^"' wide. 
Weight; 7% pounds. Supplied with printer: 
Insulated plug-in cord 12 feet in Icjigth ; spe- 
cial cellulose acetate matte for use beneath 


Tf&oAi IBargampam 

YOt a in WEST MADISON STREET. CHIUGO. IU.NO.Ii 

Bats says; 

The othar day wa **horta-trada<r* • 
camatt that we aold e men in 1914 
... he finally tired of it even though 
we were »ure it we« e ''permanent'* 
transaction. That's why our business is 
such a problem . . . our customers ate 
too well satisfied. Can we help it if 
our merchandise gives satisfaction fee a 


generation? 





4x5 CROWN 
VIEW 
CAMERA 

New ... by Oraflex 
Versatility per- 
sonlfteU 19 Inch 
ItcHowh . . I'lNlnK and lowering front . . . 

lateral shift . . Pivoted back — 4x4" lens- 
board. (Jrnphlc type back Beal ttn 

value at GO/.OU 

In Satin Chrome Finish $63 

LENSES 

Suggested for Crown View Camera 
7" Ernemann Convertible F:6.8 la Aii(oniRtl< flluit- 
tt*r lieu $18.60 

6'/a" Triple Convertible Dr. Rudolph PiaHinat F'6 1 
Each element Ik a complete IrnK, and th<* front «le- 
menl is a X2%" leiw The real element is an R’4" 
lens mounted In Cumpur shutter . . used Bare 
hurKainI $42.50 

7" Triple Convertible Protsr In rompoiind shuttei. 
lear element II r„" from element, 18% " . In 

I'onipound Bhutter, listlnK et 00 usiYd $55.00 
7" F:4.5 Voiftlsnder Hollar In Compound shutter, 
cell mount uoin hut in perfect condition, st $25.00 
10” Triple Convertible Rsctlorophle F 5 0 very 
hlKb-Krade ledillneur leiiK In Optimo Kliutter $20.00 



ACTIONI 
CAMERA I 

and Bass produces a spocimon 
film from tho very ouiiiura you 
arc going to get when voii buy 
one of tliuse 

R C A 16 mm. 

Sound on Film Comera 

You get the Him as a guarantee of superb pcr- 
forinaa(‘C 

Write for special literature describing this 
wonderful camera. 

News Motiel: Heady to use . tuiTet front 
with 1” F-3.r) lt>n.s built-in micro- Mnen 
phone and 3 dry cells. In IJ H A, onh 
^Iso Studio Eguipment, Motor Driver ^ and 
Live current Amplifiers. 


BASS USED BARGAINS 

Sold on a positive **you\e got to he happy 
or your money back basts.** 

9x12 em. R. B. Ernamann Reflex, F t r> I(>n8. rase. 
HccetiHorica $49.50 

5x7 lea Ideal, F63 AnaatiamiU. sutomatic Hhuttci, 
thxm double hiddorH $22 50 

10x15 em. new Volotiander Beraheil, Hkoput F 4 
Irna. Uornpur Bhutter, flint adapter, three hojdem 

$59.50 

revolving back R. B. Auto, F.4 5 Kodak lens. 
1U(0 new. with fltin adapter at , $99.50 

5x7 Btereo Oraflex, mutelwd pair Dogin.o F'4 5 
l(*nBeB and film adapter $135.00 

45x107 mm. Riehard Vsraseope, F.4 5 lonReH. with 
uuvlllary lenseB. plate tnaKSxlne. timer. suiiHhadeB 

and case $54.50 

3A Voigtlander Roll Film Skopar F’4 r> Ioub. Coin- 
pur shutter, cane $29.50 ' 

V. P. Ernemsnn foosl plane, 10 cm. Kmontar Ana- 
stlKmat r:2. film adaptor and caao $79.50 

Half V. P. roll flim Makinette, Antlconiar F'2 7 letiH, 
rornpur Bhutter, Eveready case $45.00 

V. P. Makina, Anticomar F 3 Iona, ('ompur shutter, 
film adapter $37.50 

Duo Blx-20 Kodak, F:0.S lena, Compur shutter 
. . $34.50 

Oontax II, chrome, Bonner F‘2 Icpb. Eveready ruBe. 

like now . $154.50 

Lslea Model F, black, 50 mm Hoktor F 2 5 Ioub, 

Eveready case $85.00 



Dept, AD, 17B W. Mudlson Street 
ChicaMD, lU. 

CAMCNA OROBB ROA08 OF THE WORLD 
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BELL ft HOWELL COMPANY 
iSii Larchmonc Avc . Chicago. Ill 
Pleaae send bookift, How to Mak* 
lnexP4n$%v< Personal Movies 



. State 8A11-U 


BEIL & HOWELL 


ANNOUNCING THE NEW 
Atn«rican>made 

P. U. TRIGGER TRIPOD 

The smart way to use a 
small camera hand-held 



Keep one hand! free . . . Keoeli ever 
the crowd • • . Shoot stroleht • • . 
Eliminote Comoro vibration. 

FiHed with sefety guard and 10-inch 
cable raiaasa for aithar Compur or 
Kodak ihutfar (itata which li wantad 
whan ordaring). 

Prico only $1.50 

Write for c/rcnlor 5TT 

PHOTO UTILITIES. iNC« 

10 West 33rd St^ New Yerh. N. Y. 


transparency to eliminate Newton rin^ in 
negative; tranig>arency covering of cellulose 
acetate, l/2000th8^ thick, to prevent false 
light-scatter by dust between transparency 
and negative ; complete instructions. Advan- 
tages listed by manufacturer: three correctly 
balanced Dufaycolor separation negatives in 
half an hour; correctly balanced negatives by 
giving equal exposure to all three negatives; 
good definition making possible 8 by 10-incb 
enlargements from pictures as small as 1% 
by 2Mi inches; your own paper prints with 
any standard method of color printing. 





P. U. Tricckr TrIpod ($1.50, with cable re- 
lease) : Polished wooden “pistol grip** for 
steadying small camera. A 10-inch cable re- 
lease fits camera 
shutter and termi- 
nates in “trigger 
guard.” Permits op- 
erating camera with 
one hand ; rccom- 
mended for slow 
shutter speeds. Takes 
all small y hand-held 
cameras fitted with tripod socket and cable- 
release socket. 

Kodak Darkroom Outfit No. 3 ($4.25) : 

Includes one darkroom lamp; three 4 by 
6 trays; one 8-otince graduate; one 3^/4 by 
printing frame with glass; one 8-inch 
glass stirring rod; a one-pound package of 
acid fixing powder; one tray thermometer; 
two film clips; six blotters, 9% by 12 inches; 
one set of three rubber finger tips; one pack- 
age of 5 by 7 mask charts; one copy of “How 
to Make Good Pictures;” two dozen sheets of 
Velox paper, 3% by bVi inches; one instruc- 
tion booklet; and five lubes of llniversal dc- 


Dk Jur Am SCO Photoelectric Exposure 
Meter ($10.50) : Calibrated up to speeds 
of 200 Weston, this is the latest of the 
small electric meters 
to appear on the 
market. It is shown 
in the illustration 
compared in size 
with a golf ball. Fea- 
turing a single ring 
for adjusting the four 
variables — light intensity, film speed, shutter 
speed, and diaphragm opening — ^the new 
meter is employed at waist level and is said 
to incorporate the most recent developments 
in this field. The moving hand is mounted on 
jeweled bearings “so that the slightest light 
impulse will give an accurate reading.” 


Robot Omeca Enlarcer ($63 to $78, de- 
pending on lens furnished) : Designed 
specifically for enlarglitg from Robot one- 
inch square negatives. Similar in every re- 
spect to the Omega Minialiiire Enlarger with 
the exception that it carries a builtdn mask 
for the Robot square format. > 



CAMERA BOOK 

FREElV 

CaiTRALCAIIiaUIOO^l»t.WiMi,lwt.I-U0klM|0.«.U. 

I The M. C. M. 

PHOTOMETER 



THS ENlAfteiNG fiXPO$U«E MfiTEfI 
THAT REALLY WORKS! 

Can fct ttswl vltii say ilm mm ir tnlarsw 
WHAT M. C MU FHOTOmiiR OOli 

Eft Eliminafes fedioiri teit strips arvd wasted 
“ bromide paper. 

A Telts you exactly the perfect exposure for 
^ each enlargement. 

• Gives you the density range of each neg- 
ative and what contrast grade of peper 
% should be used with it. 

• Tells you when on enlargement needs 
local control and when to start "dodg- 
ing" or holding back the shadows. 

• In short ... In a few seconds yog t$n 
determine every bit of data you could 
poeiibly with to know about any negative. 
It is mere important than a camera ex- 
posure meter. 

If y9mt dbmlwr camief Y^ 

wft will Mp |krft|Mif4 9m m Imay 

MONEY lACK trial basts. Operates 

&om )iO^I2Qvolt A.C or O.C. Price. SAsUS 
with very complete mitructioni.....„«. 

HAYNES PRODUCTS CO- 

0.pt.lA-lt, N.wV<»fl, M.Y. 







JACOB DESCHIN, canductor of our **Camera Angles** department, will 
gnswer in these columns questions of general interest to amateur photog- 
raphers* If an answer is desired by mail, enclose a stamped, addressed 
envelope* Queries should be specific, but Mr, Deschin cannot undertake 
to draw comparisons between manufactured products nor to advise on 
the purchase of equipment or materials * — The Editor. 


make PICTURES 

not just snapshots 


With a ROLLEI camera you’ll stop talc* 
Itig ’’tnapshotf” and start making pic* 
turas of perfect photographic quality and 
matchless beauty "—well-composed jmd 
critically sharp. 

This is easy because wu actually see each 
picture before, while and after making 
the exposure— <hus removing the ’’snap* 
and-hope” element from photography. 
RoUeiflex and Rolleicord cameras are as 
easy to use as the simplest of cameras* 
yet they make real pictures-— the kind* in 
fact, that win the most salon prizes. In- 
expensive, too, for you get twelve pictures 
in the popular, practical 2% x 214 siza 
on a roll of standard, easily obtained 
No. 120 film. Ask your dealer to show 
you these three Rollci cameras: 


Q, 1 would appreciate some accurate 
information as to the best method for 
obtahting platinum prints from regu- 
lar camera negatives. Also information 
regarding the process used years ago 
for **carlion” prints. — R« G. M. 

A, Platinuixi psper, largely because of its 
liigh cost and other difficulties, is not now 
HO generally employed as it used to be and 
iii, in fact, obtainable only from a single 
firm under the name of Platinotype. The 
firm is an English one and is the same one 
that was established in 1880 by the inventor 
of the process, W. Willis. The following de- 
veloping formula is recommended: 

Potassium oxalate .... 3 ounces 
Potassium biphosphate . . . 24 grains 

Oxalic acid 6 grains 

Water to 20 ounces 

Two or three succe-ssivc treatments with 
dilute hydrochloric acid follow development. 
This acid solution is made up of 1 part of 
concentrated acid and 60 parts water. A 
fresh bath is used for the last treatment, 

I he latter being followed by thorough wash- 
ing in several changes of water. 

A rather full discussion of platinum print- 
ing will be found in Clerc’s “Photography, 
Theory and Practice” and NebletteV 
Photography, Principles and Practice.” 
The same sources also give detailed infor- 
mation on the carbon process. The principal 
attraction of the latter process probably lies 
m the fact that the carbon tissue employed 
is available in many colors. The tissue (pa- 
per coated with a solution of gelatin and 
pigment) is sensitized in bichromate, ex- 
posed under the negative and transferred 
before development to another support. The 
pigmented gdatin adheres to the new sup- 
port at the tissue backing is stripped off. 
Washing awSy the soluble gelatin in water 
constitutes the “development” procedure. 

Q» Will y«m |ileai«a disease the advan- 
tages and ^sadvanlages (if any) nf the 
film-|iadt type nl eHhiera as cnmpnred 
to the type qmara intended 

for gmasnat usef— W* 

A* GeMsByt it is a metier of personal 
( hoice ^e^aied largely by the type of work 
one hd^s to do. Ohe oiltstaiuhng advan- 
tage at the type Is that ol ground 

dass is aftm desbritUe. Film, 

ftlnh «««» hs d«wd- 


oped individually and a greater variety of 
emulsions is available than is at present ob- 
tainable in roll Aim. Also, since the negatives 
are usually larger than those made with roll- 
Alm cameras, many will And in this the ad- 
vantage that contact prints of good size may 
be made from the negatives. The roll-Alm 
camera, on the other hand, particularly of 
the miniature type, is usually mure easily 
manipulated than the Aim-pack camera, and 
a greater Aim capacity is possible, as in such 
cameras as the 35-mm and vest-pocket type. 
Development is simpliAed liecausc negatives 
may be developed in strips rather than 
handled singly. However, there are some cam- 
eras that take both Aim pack (as well as cut 
Aim) and roll Aim by interchanging backs 
so that no dilemma on this score arises at all. 

Q« The other day I was going through 
the attic and 1 came across some old 
photographic plates. In storage they 
had accumulated dust and 1 wonder 
if there is any way in which they ean 
he cleaned so that more prints can be 
made from them. — ^L. S. 

A* A thorough rewashing of the plates 
should rid them of dust completely. Several 
changes of water rather than continuous 
washing in a single tray will probably be 
the best plan. After washing, swab both sides 
gently before setting up to dry. 

Q, I wonder if yem have any list of 
accredited schimls in photography that 
you could send me. If you do not have 
any such list perhaps you can tell me 
of schools of photography around Ro- 
chester, New York.— J. B. 

A, We do not happen to know of any such 
list of schools in your vicinity but you should 
have no trouble in obtaining such a list from 
the Service Department of the Eastman 
Kodak Company there and obtaining similar 
assistance from the Chamber, of Commerce 
of that city. Both of these organizations will 
recommend only the good schools. 

Q, I use a BM hy 5f4 plate camera. 
My finder, of the couventlonal brilliant 
(waist Isvol) type, is out of alignment 
and nnsatisfactory In other ways as well- 
My solnlion is an eye level, direcl-vlew 
finder of the type on the Eastman Bid- 
Isl camera* Can ysm |^ve me the sises 


(Jldlleicotd 


la Raltaleord 

ZetHi TrltKHr 
f/4.S loDB in one*l«ver 
Couipui abutter with 
8l>ee(lB up to l/8»0 
sec,, snd sn f/8.2 fo- 
cuBlnfE ienu ; • sport 
type metal frame view 
finder for eye-level 

$47.50 

MMl.1 II Rril.lMT. 

is equipped with a 
Zeiss trlotsr f/3.r» 
lens, and an f/8 2 fo> 
cusliiK lens The hood 
has a foldlna mirroi 
which permits focus- 
ing and roropoilng at 
$55,00 


Tb. AUTOMATIC 



(Jlblleifleik 



Finest, fastest-oper- 
ating nollet camera 
ev«r offered, Film 
threads automatical- 
ly. Blanki and dou- 
ble expoaures are 
eliminated. Unique 
mirror in hood per- 
mits eye-level focus- 
ing and compoalng 
Shutter speeds and, 
diaphragm openings 
•re visible from above 
With SSeUs Teasai 
f/S.a lena in delayed- 
action ('ompur Bapld 
shutter, with speeds 
from 1 second to 
1/900. complete with 

““ $130.00 


If your dealer cannot supply full information, 
writs for Roflsi booklet 


SUP.LIIGH BROOKS 





m 



Approach your subject with camera loaded, 
shutter set» lens ready to shoot. 

The Kslart Synchronised Range Finder supplies 
ell the focusing conveniences of a candid cam- 
era, plus the added feature of man-size negatives. 
Fits practically all film pack and plate cameras 

120.50 

Speed Graphics $27.50 

The American-made Kalart Micromatic Speed 
Flash fits all modern cameras $13.50 


Dept. S-11, 915 Broadway, New York, N. Y. ; 
Dept. 619, Taft Bldg., Hollywood. Calif. 


i!eseigM!B:i w«g!ic««!ai 


Clearance Sale 

We are offering at abnormally 
low prices our entire stock of 
used 9 X 12 cm Film Pack and 
plate cameras. All cameras are 
in perfect condition and include 
two plate holders and film pack 
adapter. 

Single Extension Models with 
F6.3 lens. $ 9.30 

Double Extension Models with 
F6.3 lens 12.50 

Single Extension Models with 
F4.5 lens 17.50 

Double Extension Models with 
F4.5 in Compur 22.50 

Double Extension Models new con- 
dition F4.5 in Compur . 29.50 

Double Extension Models Carl 
Zeiss F4.5 in Compur 35.00 

All Cameras sold on our usual 
10 days trial basis 

ABE COHEN’S 
EXCHANGE, inc. 

**Th€ House of Photographic Values** 

14>2 Fulton Street, New York 
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of openings In the above type of finder 
and the distance between tbe two?— 
C, H. M. 

A. Probably all your brilliant finder needs 
is a little adjustment to bring it bark into 
alignment again. It sometimes happens with 
your type of finder that in closing the cam- 
era the finder bracket is accidentally bent, 
in which case the agreement between the 
field of the finder and that of the lens will 
naturally be broken. As to the measurements 
for the direct-view finder you mention, these 
are simply scaled down from the negative 
size. The front opening of the finder may 
he scaled H to the inch and the back or 
eye-piece, Vh to the inch, with the distance 
beiween the two about 1 inch. By these 
scales, the front opening will measure 1% 
inch by 13 16, and the smaller opening back 
of it, 11/16 by 13/32 inch. 

Q. Can you tell me the duration of 
the time lag on single lens reflex cam- 
eras between the time of the release 
and the actual exposure? — D. M. 

A. Between the moment that the mirror 
flies up out of the way and the actual stun 
of the uncovering of the film by the focal - 
plane shutter curtain, the lapse ha-? been 
variously estimated as between 1/lOth and 
I l/40th of a second. However, this is merely 
' a guess and it is probably safe to place the 
I lapse at about l/30th of a second. 


Q. Can you recommend an cfTcctivc 
hand stain remover? — S. E. L. 

A. The following Eastman formula S-3 has 
been found to give good resiilts: 


Solution No. 1 
Potassium Permanganate 
Water 

Solution No. 2 
.Sodium Binulphile 
Water 


M ounce 
32 ounces 

16 ounces 
32 ounces 


Rub ilie bands with a small quantity of 
the No. 1 solution, and rinse with the No. 2 
solution. 


Q, For some reason my camera leaves 
too great a space between the frames 
so that 1 am able to get only ten full 
negatives and a part of the eleventh; 
the space between them is about Vb of 
an inch and is uniform for the whole 
roll. The importers have refused to cor- 
rect the error. 1 believe 1 can make the 
adjustments myself. What is your sug- 
gestion?— W, A. S, 

A. The trouble lies, obviously, in the wind- 
ing mechanism of your camera and is a fault 
that should be corrected by the makers or 
their representatives. Since you say they have 
refused to do this, your other alternative is 
to take your camera to an expert camera 
repair man. This fault has rather compli- 
cated reasons and it would not be advisable 
for a layman to attempt to correct it. 

Q» 1 am the owner of two cameras 
with Compur shutters and should like to 
know how they operate. Recently 1 
have heard the theory expressed that 
the Compur shutters are the least accu- 
rate of any type of shutter used in 
cameras. Is this true?— J. B. T. 

A, On the contrary, Compur shutters are 
regard^ by many as the leaders in their 
field and remain fully accurate with proper 
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usage and oare; that is, periodical testing of 
the several speeds. But this is true of all 
shutters. One sure in4katipn pf tbpiy high 
efficiency is the fact that the Compur and 
Compur Rapid shutters are being employed 
on some of the most expensive cameras in 
use today. The Compur shutter operates on 
a system of gear wheels for the faster speeds, 
with an escapement for the aatoms^ic ex- 
posures that range from one full second to 
1/lOth of a second, 

Q. Were I telling a person that the 
\ens oti my camera has a speed of 
//3.5, please state in words (not num- 
erals) Just how this should be repeated. 
I was corroeted recently on tbe way I 
fay this and wish to know who Is cor- 
rect. — Miss M. A. B. 

A. This is usually stated: “F, three, five.” 

Q, Can you please tell me what caused 
the round spots on the enclosed nega- 
tive? It was developed in Agfa formula 
No. 17, and I thought 1 followed the 
directions to the letter. Also, please tell 
me what the Weston and American 
Scheiner ratings are for the new film. 
Agfa Superpan Supreme — A. F. 

A. There's nothing wrong with your nega 
tives, which, by the way, should make fine 
enlargements, but the next time you develop 
a roll of film make sure your tank is clean. 
The transparent spots on your negatives were 
caused by particles of dirt or dust in your 
lank. Before loading the reel, you can avoid 
similar results first by cleaning the tank 
thoroughly; second, by soaking the film in 
water for a brief period before pouring in 
the developer. 

The Weston ratings for Agfa Superpan 
Supreme are 64 in daylight, 40 in artificial 
light; the American Scheiner ratings, 26 
and 24, respeclively. 

0. Will you please advise me how to 
dry prints in a so-called ^^Intless^* blot- 
ter Imok so that they will not stick to the 
blotter? 1 used a double weight enlarg- 
ing paper and washed it thoroughly for 
about 10 hours in running water before 
placing the prints face down against the 
blotter with their backs to the wax paper 
fly leaves, and slIU they stuck. Why?— 
K. L. R. 

A, In the first place, 10 hours of washinti: 
is mucii too long, for prolonged washing 
tends to degrade the brilliance of the print. 
One to two hours in running water is ampb* 
for gelling rid of hypo in prints; beyond that 
the print is simply soaking. Your difficulty 
with the blotter book is apparently due to 
the fact that you are following only half th<’ 
routine involved in drying prints by this 
method. After the print or enlargement i*’ 
removed from the wash water, the water 
^lould be allowed to drain off for a few mo- 
ments and the print then placed face dov/n 
on one of the , blotter leaves in order to re- 
move excess moisture. Then turn the prin^ 
around to face the wax paper. An alternative, 
and perhaps more effective method, would be 
to have some extra photographic blotteri^ 
handy for removing the excess moisture 
then place the prints in the blotter book with 
face to wax paper and back to blotter leaf- 
By this method, the print wotdd first be 
placed between two blotters and some pr<^»‘ 
sure applied with a roller. This would leave 
less work for the blotter book «nd so expedite 
drying. 







MORE LIVES THAN ONE 
By Claude Bragdon 

H ere is a rich and unusual autobioK- 
raphy whose appeal is as many-sided as 
Mr. Bragdoh's own career. Once a leading 
Rochester architect and a friend and disciple 
of Louis Sullivan, Mr, Bragdon designed sev- 
eral notable buildings. At the height of his 
career as an architect, he turned his talents 
to the theater, making a second reputation 
as stage designer for Walter Hampden, Those 
of our readers who followed our spiritualistic 
investigations some years ago would be in- 
terested in the occult studies of Mr. Bragdon, 
in which he has achieved his greatest dis- 
tinction. The mysticism of the East is known 
to him as to few Occidentals. He collaborated 
on the translation of Ouspensky’s Tertium 
Organum and was largely responsible for his 
introduction to American readers. Claude 
Bragdon has cast a vivid backward glance, 
and has caught much of the fullness of his 
four-dimensional life — as writer, architect, 
stage designer and mystic — in his life story. 
Few men have lived so fully or written of 
their lives so vividly. — $.3.95 postpaid. — 
A. M, T. 

HOW TO MAKE GOOD MOVIES 

T he pleasure to be gained from the movie- 
making hobby is the sole thesis of the 
Lumk and to this end it “picks up the story 
where the instruction manuals leave off.” 
.Splendidly illustrated, partly in color, the 
book discusses, in word and picture, such 
‘subjects as close-ups, color film, continuity, 
duplicates, editing, fades, film, indoor movies, 
lenses, panoraming, plays, projection, re- 
verse action, slow motion, trick shots, and 
many other subjects, in all comprising a 
complete handbook for the amateur movie 
maker. A pocket inside the back cover con- 
tains two Kodachrome Exposure CuidcH, one 
for Type “A” film (artificial light), the other 
for use in daylight. (230 pages, more than 
600 illustrations.) — $2.15 postpaid.- /. D, 

DEMONSTRATION EXPERIMENTS IN 
PHYSICS 

Edited by Richard Manliffe Sutton, Assoc. 
Prof, Physics, Haverford College 

T O this book over 200 physics teachers 
contributed a total of 1200 direct, prac- 
tical, but compact recipes for physics teach- 
ers and others of equal background, outlin- 
ing experiments having good “showmanship” 
content. (545 pages, 6 by 9 inches, 408 illus- 
trations.) — $4,75 postpaid. — A, G. 1. 

THE AMATEUR GUNCRAFTSMAN 
By James Virgil Howe 

A FRIEND surprised us recently with the 
statement that there is a rapidly grow- 
ing interest in the hobby of remodeling old 
gtins. This volume is intended for such gun 
lovers who like to tinker with their firearms, 
making new stocks, new sights, and other 
parts. The author, who is a veteran gun- 
smith, has covered many points that are of 


Books 
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ini crest to such tinkerers in this popular but 
thoroughly practical work. His discussion 
also includes many usable facts regarding 
oils and polishes, and information on the best 
way to keep one’s gun in first-class condition. 
(301 pages, 6 Vi by 9V4.) — $4.20 postpaid. — 
F. 1). M. 

THE MIND OF THE JUROR 
By Albert S. Osborn 

W HILE this book is repetitious and 
long-winded, and is padded with many 
statements of commonplaces it also contains 
the impressions of a man who for many years 
has had an almost unequalled opportunity 
to observe the workings — or perhaps the 
creakinge — of courtroom procedures in 
nearly every state of the union; readers will 
recall him as the handwriting expert at the 
famous Hauptmann trial. In minute detail 
he points out the inefficient, time-consuming 
performances of many of our courts of law. 
The author shows also that the same situa- 
tion once obtained in England but, the law- 
yers there not moving to remedy it, the peo- 
ple did it themselves. It can also happen 
here, (239 pages, 6!4 by 9V4 inches.) — $4.70 
poHipaid.— A. 6\ /. 

srAKCHAFT 

By William H. Barton^ Jr., Hayden Plane- 
tarium, and Joseph Maron Joseph, Science 
Dept., Smedley Junior H.S. 

F inding and learning the stars of the 
constellations, making your own star 
charts, never lost with the stars (finding 
one’s position), getting way out into space, 
making sundials, making a reflecting tele- 
scope — these are some of the subjects, large- 
ly practical, dealt with in this excellent 
book. It is full of practical things to do in 
learning astronomy. A keen lad of 12 to 16 
would find it a treasure-house of astronom- 
ical lore — so would an adult. Intended pri- 
marily for youths, it is not “juvenile.” That 
is, instead of being written in some special 
approach which adult authors too often 
imagine a youth requires, but which a youth 


W« can supply our readers with any 
of the bcK>k8 reviewed in this de- 
partment. t*rices quoted include do- 
mestic poitage. Foreign prices are 
necessarily higher due to increased 
shipping charges. 

SCIENTIFIC AMERICAN 

24 West 40th Street New York, N. Y, 


at once spots as “phony,” it consists of 
those parts of grown-up astronomy which 
can be explained to a youth, explained in 
grown-up language and approach. (228 
pages, 6 by 9 inches, many illustrations add 
charts.) — $2.65 postpaid.^ — A, G, 1. 

.SHIPS OF THE NORTH ATIaNTIC 
By A. C. Horton White 

YACHTS, YACHTING & SAILING 

By Pay Mr. Lieut .-Commandei E. C. Talbot- 
Booth, R.jN.R. 

FIGHTING PLANES OF THE WORLD 

By Pay Mr. Lieut .-Commander E. C. Talbot- 
Booth, R.N.R. 

T hese three separate volumes in a stead- 
ily growing list of similar books, wliile 
having a British slant, are complete in every 
respect. Each covers its subject matter in 
long discussions, hundreds of drawings and 
photographs, numerous plans and tables, 
maps and color charts. Each provides an in- 
valuable reference and makes fascinating 
reading for those interested in these sub- 
jects. (Each book is 4M by 5V1» inches; 
total pages are 523, 612, and 608 respective- 
ly.) —Sold separately, $3.20 each postpaid.— 
F. D. M. 

Books Recently Received 

BUSINESS CORRESPONDENCE AND 
OFFICE MANAGEMENT— By Edward A. 
Buddy, L, E. Frailey, and Raymond V, 
Cradit. — Methods, machines and systems for 
the business office to make it more efficient.— 
$1.95 postpaid. . . . MARVELS OF THE 
INSECT WORLD — By Jean-Henri Fabre. — 
A new edition, annotated and translated by 
Percy F. Bicknell, of a famous volume by a 
famous insect man. — $2.65 postpaid. . , . 
THE STORY OF WATER— By Augustus 
Pigman and edited by Alice V. Keliher.— A 
light study of the problem of water supply 
for civilized comm unities throughout the 
ages.— $1.60 postpaid. . . . THE STRUG- 
TLIRE OF STEEL SIMPLY EXPLAINED— 
By Eric N. Simons and Dr. Edwin Gregory. 
— For everybody who has to do with steel: 
steel user, student, layman, or worker. — 

$2.15 postpaid PAINTING AND DEC- 

ORATIN(^ — By /. Ralph Dalzell and Alvah 
Horton Sabin. — Mixing formulas, directions 
for all kinds of painting, and how to obtain 
unique surface effects. For painters, deco- 
rators, and contractors. — $1.65 postpaid. . . , 
(^HANGING THE SKYLINE -By Paul 
Starrett. — The autobiography of an architect 
which is as fascinating as the skyscrapers in 
which he was largely Interested. Mafty of 
the giant intellects of recent years helped to 
make the story which he tells.— $3.20 post- 
paid FLYING VISTAS— By Isaac H, 

Jones, M. D. — An informative book discuss- 
ing the human being as seen through the 
eyes of a flight surgeon who believes that 
aviation can make us understand oi^r phys- 
ical selves, for the man who is “fit to fly” 
is an exceptionally keen human being, — $2.15 
postpaid. 
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A Monthly Department for the Amateur Telescope Mahmr 

Cmiducted by ALBERT G. INGALLS 


AS is pointed out in “ATM'* (p. 160) the improvised from waste electrodes obtained marily detlftied for photafraphlc wtwk. 

tele^pe maker may use a machine for a few cents from a carbide company, focal ratio of the Pyrex mirror is 6^. It was 

for his glass grinding, or he may use his He plans next to tackle a ruling engine, ^machined’ oh a sknilar didc of Pyrex 

hands. &ther method is satisfactory. Many, [Commenting on this, R. £. Clark, author of through the various grades of gfittding. 

however, actually enjoy the fun of cooking the chapter on small lenses, “ATMA,“ says: When grinding was complete, the tool was 

up a machine, also of watching it work *^Several years ago 1 tried to make one. Mak* covered with the conventional pitch lap, 

while they lean back and smoke. From the ing the master screw is a heart breaker, and and on this the polishing and figuring vrere 

depths of the drawer in which things some- trying to make the thing perform is still completed The *diift’ of the knife-edge in 

day to be published are kept, we draw forth worse.** Practical instructions for making the Foucault test, determining the difference 

a group of accumulated letters, with photo- the screw are contained in Vol. IV of of focal length between the centra) and out- 

graphs, describing grinding machines made Glazebrooks** big “Dictionary of Applied er zones of the paraboloid, can be lengthened 

by our readers. Physics.**] or shortened at will, without any gHefatlnus 

Figure 1 shows a machine, made by Concerning the large machine shown in in the shape of the facets. 

Loyd A. Magruder, 800 Ashman St., Sauli Figure 2, we have no data, beyond the fact “The machine was designed and built by 

Ste. Marie, Mich. It has direct gear drives that one of its builders was Geo. I. Moe, myself, and is of the transverse bar type, 

and is of all-iron construction, made, as 4118 N. 16 St., Tacoma, Wash., and that it It is adjustable to any stroke desired. 1%e 

Magruder points out, largely of jUnk and was built for use in grinding a 24"' mirror ,, difference in the speed of rotation between 

with very few tools. The stand consists of of Pyrex which for several years has been mirror and tool can also be regulated. The 

two old auto flywheels bolted to legs sawed theoretically under active construction by mirror and tool both rotate in the same di- 

from old auto frames. The oscillating cross the Tacoma Amateur Astronomers. rection, but at different speeds. The rotat- 

member is driven from two crank arms, The machine shown in Figure 3 is the ing action of mirror and tool is priiidticed 
one of which shows in profile. The rest is one used at the Warner and Swasey Co. by over-running clutches, wbjdfi prevent 

a matter of gearing. Possibly, as someone shops, in Cleveland, Ohio, for grinding and any ratchet action and consequently do 

has pointed out, the bevel gears and pinions polishing the 80" mirror for the McDonald not permit any synchronism of the inter- 

could be backed up more closely with bear- Observatory in Texas. mittent turning action of mirror or tool, 

ings, to get away from flexure and chatter, A long time ago we asked whether any- The transverse bar slides on hardened steel 

yet the actual forces involved in working one had made a first mirror on a machine, rollers, and can be raised or lowered to ac- 

a small mirror are rather low and the with no previous hand experience to learn commodate any thickness of glass, and the 

proof of the pudding is that this machine the “feel** of the work, and John MacDonald, grinding pressure is adjustable from noth- 

has been a success. 828 N. Hibbard Ave., Jackson, Mich., sent ing to 60 pounds.** 

Magruder’s design embodies some brass us the photograph shown in Figure 4, with The little machine in Figure 5 was also 

castings, in making which he found that the comment that “the answer is emphati- made by MacDonald and is for grinding 

the brass could be melted at the hut point cally, *yes.’ 1 have a 10" reflecting telescope small lenses. It may be run vertically for 

of a home furnace stoker, using a crucible in the course of construction which is pri- grinding and polishing, and horizontally for 



figure $; Large mdiilie, Weriler gnd Swasey * 1^^ 
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Figure St MacDimaldri kti$ machina 



Figure 6: Kelley^s Hindle machine 



Figure 7: The Hindle ^alll gator*' 


centering, edging, and testing such work. 

Hindle's alligator machine (so-called be- 
cause the part on top which moves the 
mirror back and forth resembles an alliga- 
tor in shape, when seen in plan) is becom- 
ing justly popular. We learn of two on 
Long Island, and Figures 6 and 7 show an- 
other, probably as finished in design and 
appearance as a machine could be made. 
The maker is the same Emir Kelley we 
mentioned in the October number — the 
Kelley who built a grandfather clock which 
automatically raises a flag and blows a 
whistle on his wedding anniversary, as a 
warning not to forget. Of this machine, 
Kelley (of Kelley and Steiwan, South 
Brownsville, Pa.) writes in reply to our 
request ; “It has a three-point base for level- 
ing. The turn-table may be thrown out of 
gear, permitting easy rotation by hand for 
centering the tool. The tool is clamped in 
place by three eccentric, knurled disks, with 
a scrap of aluminum between disks and 
tool, making a very rigid chuck. The turn- 
table and cranks are mounted on ball bear- 
ings, reducing friction and lost motion to 
a minimum. Figure 7 shows the central 
part of the alli^tor, with mirror floating 
between adjustable rubber-tipped push 
arms. The frame is adjustable for height, to 
provide a straight-line drive to the mirror.^ 

Anotbw Hindle alligator machine is 
shown in Figure $, a photograph sent us by 
franklin B. Wright (‘^ATM,** chapter on 
accuraciif hi parabolhcing, and "ATMA” 
chapter on the^ and design of Schmidts), 
who upk machitic was built by Cgrl £• 
Well% i||9 Oak St-, RosevlEe, CaliU tflso 
that most heOutlfuny flgused mirror 
I him oyer potten a knffe-edgo in front of 


... 'gfYi'y ' gTW 


“TELESCOPES” 

and 

Supplies for the Amateur Telescope Maker 

•F or a better Mirror uee Pyrex* 

6" pyrex Kit, eight grades of abrasives, rouge and pitch, with complete in- 
structions, 15.50. 

Telescopes from 2" to 20"' Reflectors and Refractors, mountings, clock drives, 
mirrors and lenses. 

Send six cents for our large illustrated Catalog. 

TINSLEY LABORATORIES 

Makers of Astronomical Telescopes and Equipment 
2035 Ashby Ave, Berkeley, California 


RICHEST FIELD REFLECTING TELESCOPES. 
Pierce made. Theoretically and mechanically right, 
with portable mount, ready to use. 4", $1(X); 6", $125. 

RICHEST FIELD EYEPIECE 1.14" efl, .92" field $6.50. 

PORTABLE MOUNT. With rigid pipe pedestal. Mov- 
ing parts of bronze. For 6" or smaller telescopes. $10. 

ACCURATE FOCUSING is easy with our spiral sleeve. 
lU'' O. D. Send Pierce oculars for fitting, $1 each. 

VERY SPECIAL. All-inclusive telescope kits. Proper 
glass, clean abrasives in tin boxes, best rouge, real 
pitch, a complete EYEPIECE, an ALUMINIZED DI- 
AGONAL, complete Instructions. 4" — $4.00, 6"— $6.00. 
Free test of your mirror. Write for catalogue of supplies. 

TWENTY YEARS OF EXPERIENCE TO HELP YOU 

John M. Pierce • 11 Harvard St. • Springfield, Vermont 
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KITSp^OUR specialty 

PRECISION WORKMANSHIP 
BETTER QUALITY. LOW PRICES 
MONEY BACK GUARANTEE 
S" KIT $3.75 

Include! 2 gluiii dUrit. nirroct (hl<knrM. tempered 
pitch, rouKe Ktiffliienr obruslveii Iniitriu'tlonK, etc 
With buuk "Ameteur Telencupe MnkinK" 10.25 

FREE ALUMINIZED DIAGONAL with Moh kit 
PYREX KITS 

fi", complete S'). 50 

8". romplcte $1.00 

other sizes proportlonutuly low 

ALUMINIZING 

OPTICALLY CORRECT FINISH 
6" — ^2.50 fll3.50 10" — ^5.00 

Other Sizes Proportionately Priced 
MIRRORS TESTED PRBE OP CHARGE 
PYftCX MIRRORS MADE TO ORDER 
PRISMS— EYEPIECES— ACCESSORIES 
PTlEK eaUhu TeiMeepe*. Mifrmcnprn, B^nocularn, 
etc, iMirMCiiona for Telcueope Making, lot 

PRECISION OPTICAL SUPPLY CO. 
1001 B. 163rd StrMt New York Qty 


ALUMINIZING 

NEW SURFACE-HARDENED ALUMINUM 
COATINGS 

with greater resistance to mechanical abra- 
sion and uniformly superior in reflectivity 
at the same reasonable prices maintained 
in the past. 

Costing PricM: 4" — #1.73, 3" — 62.00, 6" 
— 62.30, 7" — 63.00. 8" — 63.30, 9"— 

64.23, 10"— 63.00, 11"— 66.30, 12"— 

67.50, and 12K"— 6S.00. Largor sitot up * 
to 36 inches in diemeter on request. 

Diagonal Coatings for diagonals of the fol- 
lowing widths : 

1*4 "—50c, IVJ"— 60c. 1 V 4 "— 75c, 2" 

— 6L00. 2^4"— 61.23 and 3"— 61.50 

LEROY M, E. CLAUSING 

720 Greenwood Ave. Wilmette, III. 


KITS OUR SPECIALTY 


4" kit # 2.95 
6* kit. 3.73 
8" kit . 6.73 

10* kit 9.93 
12* kk 14.75 


Kits oenuin t (Um dltca, 8 fridu of abruivM 
(lMr«r4s not inturo in optieoUy pmtoct lurtac*), 
rone*, pitch or beoewu, cad tactnictloac. 

guarontm, iM 

THB8B KITS ARB SECOND TO NONB 
rbgardlRSs of #RICB 

(*MUl lot fMC cctcUiiiM) 

M. CHAIFW, IdlS UadcUow A**., New York, S. T. 



MT achcomacic (color-free) teletcope at 
15.75. Eriags exdtiiig scenet from milei around 
doee to yoor eye— clear, tharp. Pocket-atae (6as.). 
Rt^-proof aidtel. Real buy. Magnifies • times. 
Other inodeie up to 45-power. I>ealeyt» pr direct* 

pottpcM (or c. o. o.r. wm rw hp ■•OK^ 
SdIhiMkk (Mnt Co., lit Hc diic Aicm BoAi^, R, T. 
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LOMARA 


POCKET MICROSCOPES 
HANDY • PkECISE 

Various models 
magnify 
15x to lilOx 

$7.50 

and up 



For all type.s 
of resea icli 
woi k, at lionie, 
in the lahota* 
tory and afield. 

Will scMc the 
engineer, medical 
man, chemist, bio- 
logist, botanist, etc. 
Scientific instru- 
ments with excellent 
optical system. 
Electric lamp attach- 
ment can be supplied. 


For detailed information address 
Dept. S.A. 11 

C.P.Goerz American Optical Co. 

ai7 CAST 34th STREET NEW YORK 


—B UILD YOUR OW N 

ReSleeting Telescope 

6 inch kit (F.O.B., N. Y.) $0.50 

Tontalns l-C" x 1" disc for mirror, ^ 

«" X S" disc for t(»ol. all iieceiwarv abra 
slvps. rouge and pltcli. Cojiy of Inatnictlons 
lilr Tatalog free 

Optical Developtnsnt Corp., 1960 BVay, N . Y . 




Ill 


Dependable 
Supplies ' ^ 

for Building Telescopes 

Priima—MlrfOfi-— Objective* — Eyepieces 
Pyrex Discs— Pitch— Rouge— Abra- 
sive 

('arefully parkaaed utul piomplly shipped Send 
for Bulletin TA-l. 

LBLAND S. BARNES 
Waltham, Mass. 

Cerrstpondsne* to f 

77 Thornton Road 22 Bedford 8t. 



Genuine POLAROID Typa II Film 

AU |H>lRri»<Hl Usht «xr>«r»nt>nth iuftile iwiR-ibW- •witl* ] 

thw unlqtiK Mnd modern lor Nk-oi ».rti 

SV.ttHt^n ttt new LOW prli*4Ht ( einentH Iw-twei 
trsiihpArvnt pl».tie. It con be cut easily y ‘“ - 
doirM Rise And xlmtw , ■ 

MINIMUM. 4 rt<i In, (3’V.f' >.$1 QO poolpidJ. Unrscr I 
^ I*! hlHJcuil prtre im f 

NO c\) D. NO STAMPk, CaUU** with Instruction. I 
tusnls, lOfl 
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T ins is the beginning of “The Begin- 
ner's Corner,” set aside from the more 
advanced disciis'^ions of the amateur tele- 
scope making hobby to be found in the sur- 
rounding department, and it will endeavor to 
live its life on the level of the average be- 
ginner, avoiding the more rarefied atmo- 
sphere in which the advanced amateur tele- 
scope maker customarily dwells. Its purpose 
is quite frankly to interest the new readers 
of Scientific American in the telescope mak- 
ing hobby, which has been dealt with by 
this maga/.inc in nearly every number since 
1926. 

Actually to tell here how to make a tele- 
scope would not he practicable, since that 
would require loo many words. This is told 
in detail in the book “Amateur Telescope 
Making.” However, four very simple tele- 
scopes of the kind sometimes chosen by the 
beginner from those described in that book 
are shown above. These telescopes have no 
tube, but a tube is not a necessity on a tele- 
scope. The long column of wood, pipe or 


TELESCOPneS 

{Continued from page 275) 

was made by him.” Wells, not Wright, is 
included in the photograph. 

In the May, 1937, number two amateurs 
designated as “Castor and Pollux, the 
(iemini Twins” — namely, Edward P. Wool- 
cock and W. E. Lester, 319 Hermosa Ave., 
Long Beach, Calif. — told how they were 
working on a 20'' disk by means of a simple 
vertical spindle. Later they built and sub- 
stituted for this the machine shown in Figure 
9. Woolcock describes this as follows: 

“The grinding machine is of the Hindic 
type and u.ses the familiar alligator princi- 
ple, as explained in ‘ATM.’ We were able to 
make the machine for a total cost of $20, 
exclusive of the motor. Flat belts and 
pulleys are used to drive the three spindles 



Figure 8: Wells and Hindlo rig 



other material, serves to support the large 
concave glass mirror at its bottom^ and at 
its top a crosswise member carries a diagonal 
mirror and an eyepiece. 

Such a telescope, simple as it is, will mag- 
nify 50 diameters. Take, for example, the 
second one shown above. Its builder, Ralph 
B. Rice, 17 Maple St., Saugus, Mass,, says: 
“With this telescope the Moon is a wonder- 
ful study, Venus shows a beautiful, clean-cut 
crescent, Jupiter lights up the eyepiece like 
a sun, and Mars shows large and red.” 

'Fhe cost of construction varies with the 
amount of materials which can he picked up 
locally. A few have made such telescopes 
for $8 or even less hut it is better to count 
on about twice that sum (which is, however, 
a conservative, outside estimate). 

In the surrounding depart men! there are 
shown, this month, photographs of a number 
of machines for grinding mirrors. This may 
mislead the reader into the belief that such 
aids are necessary. Far from litis, machines 
are much the exception, and most amateurs, 
tyro or advanced, grind their mirrors by 
hand. At least 10,000 Scientific American 
readers have made tlieir own telescopes. 



Figure 9: The Twins* Hindle rig 


at varying speeds. The diagram shows our 
belt and pulley arrangement, and Hindle on 
pp. 234-240, ‘ATM,’ gives the explanation. 

“As Hindle stales, the machine gives an 
ovoid stroke, which can be varied at will by 
changing the holt on the eccentric drive 
sl\^ft. The stroke overhang can be varied 
by placing the drive bolt in different holes 
in the alligator. The side swing can be 
varied by changing the holt on the other 
eccentric shaft. The rubber cleats on the 
alligator are not used to hold the mirror, 
but they are spaced about from the 
mirror’s edge and act only as pushers* Their 
operation is unique for, because of the 
spacing between cleats and mirror, the 
mirror actually turns in a direction opposite 
to that of the tool which is rotating beneath 
it. This amount of mirror turning can he 
varied by changing the separation between 
the rubber pads and the mirror. At each 
swing of the stroke the mirror is pushed at a 






|)lltcf i^bout V4" from where it w«s l«6t 
^ttobipd by the riibber cleats. 

ovoid stroke helps to keep abrasive 
and moisture on the tool — we were able to 
grind for ten minutes at a time without re- 
placing grit or using extra water. In the 
finer grades we ground for 20 or 30 min- 
utes at a time, only occasionally squirting 
water from a toy squirt gun along the edge 
of the tool. The ovoid stroke quickly carries 
any moisture to the center of the tool, where 
H is dispersed equally over the grinding 
surfaces. 

“We were able, by means of this machine, 
to grind from No. 80 through emery in two 
days. By hand this would have taken two 
weeks. We ground for IMs hours on each of 
six grades of Carbo., and fine emery. This 









UNITED STATES NAVY 

Just Racaivad— Llmlfad Amaanf 

AEROPLANE COMPASSES 

Monufocturad By: 

KOLLSMAN—PIONEER INST. 
STAR—AIRCRAFT CONTROL 

All Mada to Novy SpaelReotioas 

AH aluminum, liquid filled bowl, light weight, spherical lens, rotating compass 
card mounted on jewel bearing actuated by cobalt steel magnates. Stable lubber 
line, wide space graduations Independent compensation for N S and E W lakes 
c^ire of local magnetic disturbances pennitting close adjustment very quickly. 

All at o froetlon of originol cost 




Figure 10: Miner's Herschel-Lee rig 

time is actual abrading time and does not 
include time out to change grit, etc. 

“Ronchi tests indicate that we have a 
perfect sphere with the strokes we have 
been using. 

“Our favorite polishing speeds have been 
near 4 r.p.m. for the tool, 40 r.p.m. stroke, 
and 10 r.p.m. side play. All the speeds have 
been varied from time to time, using strokes 
from 4" to 8'', with a 2" to 4'' overhang and 
a mirror rotating speed of about % r.p.m. 

“As can be seen in the picture, we used 
a small drill press to supply our power (1 ^3 
h.p. motor) and to give us our first speed 
reduction and variable speed arrangement 
(by shifting the V-bell on the two multi- 
step pulleys). 

“We had time to read ‘ATM* and ‘ATM A’ 
during work and we don’t feel a bit tired 
after 5 or 6 hours of polishing! The various 
motions of the mirror during polishing are 
equivalent to pushing the mirror over the 
lap at the rale of 1 mile per hour.” 

Figure 10 shows a small machine of the 
Lee type (“ATM,” p. 160) made by W. B. 
Hiner, 123 Cleaves Ave., San Jose, Calif., 
polishing a 6'* mirror. It makes 40 strokes 
per minute, of length from 2'* to 10" (ad- 
justable) and with tool and mirror turn- 
ing in opposite directions, mirror on top. 
It will take up to a 12" mirror and has been 
used by Hiner on three mirrors. The Lee 
type of machine is generally similar to one 
described in an ancient book, “The Tele- 
scope,** published in 1861 by the younger 
Herschel (Sir John), and designed and 
used by his father. Sir William Herschel. 

We greatly regret that another group of 
machine descriptions, sent us earlier than 
the above, was lost in the mails when tem- 
porarily lent to an amateur who was build- 
ing a machine, and was never recovered. 

I AST August, F. M. Garland of Pittsburgh 
J described here his methods of marking 
mirrors by different kinds of etching. We 
now discover that Lyman Nichols, 118 Liber- 
ty Si., New York, N. Y., an amateur tele- 
scope maker, has developed special inks, 
black and white, for writing in white or 
black on glass and other smooth-surfaced 
kinds of materials. It does not etch but it is 
otherwise very solidly affixed. 
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BAUMH a LOMB OPTICAL SYSTEM 

Mm<1o l»y Wnrner A Kwrko 6 powr^r CoiteititM of 
achromatic ocular A objertivc lana. calibrated reticule 
ulih Croaa Halra. 2 blRhly polished prlaine firmly set 
In solid casi bronae frame with soft rubber ove-cup 
Micrometer adjustraenta for yardage and windage Used 
on Krag, Knflold. Savage. Hprlngflcld. etc Tompleie 
with mount and oak leather rase (not shown) S7.SO 
Regular Priee $38.00. Now^f 




Songomo Amp. Hour Meter 

Battery charge and 
discharge. Type MS. 
scale 0-400, Capacity 
15 amp. 

Original cost 
350.00 

Our Price 

$ 10.00 


FLOOD CONTROL! 

Automatic 
Cellar Drainer 

New Improved 
OBERDORFER 
Sump Pump 

Keep Your Basement 
Dry At All Times! 

Pump built entirely of 
bronse, rust proof, long 
Ufo. 

Has Thernml Overload Do- 
vl<». Positively depend- 
able and protertB motor in 
case pump stalls. 

Capacity, 3,000 gallons per 
hour with ^ h.p. motor 
at low operating cost. 

Model B-2400 unit com- 
plete with 

60 cycle -motor sjs.UO 

Vne9n4UtoneMy Cuar» 
wumd /er Onm Ymur, 

Literature Bent on Request 


Bausch & Lomb Navy Telescopes 

8aid to havs cost In sxesst of $130.00 




An excellent finder, 7 lenses, achromatic tele- 
scope tube, erector draw tube and eyepiece 
diaw tube Excellent for Rpotting game Object 
Lens 2"; niagnlfien ^ to 10 power; Exit pupil 
0 2' to 0 00" , Bye Lens 15/lC" Cross Hairs. 
Angular field 3”30' to 20**; Erect 
image. All bronxe 


Navy Lighf- 
walglit Vz 
Mila Pertobla 
Saorchlight 

Cast aluminum A 
bronze housing 
Complete with car- 
r>lng case Mangln 
type parabolic glass 
reflector Made by 
O E and Xal’l 
XKay R inch diam- 
eter Complete with 
clu)lee of 8, 12 or 32 
volt lamp. $4.m 



R.,lllu- Prf.. $24.00 


Latest Model Compressor 

Suitable for 

FACTORY, LABORATORY or HOME 
Quiet-^fficient^Pomerful 


p>-:' vmmW 

i; ... 




Ideal spraying outfit for all liquid aueh as palntiT. 
enauiols, etc. Can also be used for cleaning, ttre 
Inflating, and general purpoaes. Equipped with 
General El^trle, M, HP a.c motor. Quincy air com- 
pressor, adjustable safety valve, and 100 lb. air 

feet of ^e U also furnished. Welghaa^A 

, Price J39. 50 

Complete and ready for operation. 


MANHATTAN EUCTRICAL lARGAIN HOUSE, INC., Dtpt. S. S., lOS FuIIm Street, New Yerfc City 



PAHERNS OF 
SURVIVAL 

AN ANATOMY 
OF LIFE 

by John Hodgdon Bradley 

The author of ‘^Autobiography 
of Earth” writes a challenge to 
every one who has ever pon- 
dered the drama of life in a 
lifeless world. 

Taking concrete examples to 
illustrate his ideas, Dr. Bradley 
seeks to break the barriers sepa- 
rating geology, biology, paleon- 
tology and anthropology from 
one another. $2.25 

THE SERIAL 
UNIVERSE 

by i. W. Dunne 

“A metaphysical study of the 
nature of Time, which pur- 
ports to deduce the immortality 
of the soul from the existence 
of time. The writing is brilliant, 
and even witty.” — Book-of- 
Month Club News. $2.00 

PHOTOGRAPHY 

AND THE 
AMERICAN SCENE 

by Robert Taft 

Telling for the first time the 
part played by photography in 
American history. The treat- 
ment is essentially non-tcch- 
nical, except for necessary de- 
scriptions of technical processes. 
Approximately 300 illustra- 
tions, many never before pub- 
. lished. $10 

at all bookstores 

THE MACMILLAN COMPANY 
60«5ch Av«». New York 



(Th0 Editor will oppro^io if it 
wi will mfntiom Sciontmo Amor* 
teon wkon writing tor eity ot 
thr puhlicMtiooM Ildtnd bofpw,) 


Draucker Daylight Calculator is a 
pocket-size *'»lide-rule^ device for either 
the movie or still photographer. It is very 
simple in operation and when properly set 
gives the correct diaphragm opening and 
shutter speed to be used under any photo- 
graphic conditions. It is accompanied by a 
12-page booklet of hints useful to the pho- 
tographer. M under Electrical Company, 
Springfield, Massachusetts, — 60 cents. 

Cosmetic Manual is a 94-page vest-pocket 
size book which presents formulas for 
the manufacture of all types of cosmetic 
preparations. Data are also given on manu- 
facturing processes, precautions, hints, and 
general facts regarding the composition of 
creams and lotions. The Manual is available 
to manufacturers, chemists, and technicians. 
Glyco Products Company^ Inc,, 148 Lafayette 
Street, New York City, — 25 cents. 

Low Cost Heating Systems is a 12-page 
illustrated folder showing up-to-the-min- 
ute designs of heating installations for small, 
low cost homes. It includes simplified plans 
of eight homes, together with material lists 
for the various heating systems adapted to 
each individual type* American Radiator 
Company, 40 West 40tk Street, New York 
City, — Gratis. 

Tube-Type Resistor Replacement Chart 
is a handy wall chart which gives a com- 
plete listing of interchangeable and replace- 
ment tube-type resistors in various radio re- 
ceivers. Tlie chart consists of seven pages 
eyeletted together. It is of particular inter- 
est to the merchandiser or the radio service 
man. Clarostat Manufacturing Company, 
Inc., 285 North Sixth Street, Brooklyn, New 
York. — 25 cents. 

Wider Horizons tells the story of corrected 
eye-glass lenses that are so designed that 
the glasses and defective eyes as a combina- 
tion will function as satisfactorily as “per- 
fect” eyes alone. In 16 pages are discussed 
the reasons why glasses are needed, how they 
are corrected, and how they can be of bene- 
fit to you, Bausch & Lomh Optical Company, 
Rochester, New York. — Gratis. 

Nickel — A Versatile Automotive Metal, 
by FI. £. Blank, Jr., is a 12-page cireolar 
which presents in detail different applica- 
tions of nickel alloys, in automobiles and 
aircraft. Illustrated with photographs and 
accompanied by a number of important tab- 
ulations. The Internationa Nickel Company, 
Inc., 07 IP all Street, New York CUy, --Gratis. 

Fourth Annual Report of the Fkperal 
Housing Aomimstratiqn gives the facts 
of the F. H. A. tip to December 31, 1937, 
including a generid review of the purposes 
and functions of the orgi^nisatlon, its meth- 
ods of operation, and other facts of interest 


Hon. Nalini Ranjau Sarkar» is a attiryey 
of export and import trade b^ereen India 
and the United States. It is emenilaRy a i^lea 
for better miRual understanding of prob^ 
lems involved and for a new ^enttttion of 
trade policy. India Chamber of Cokimorce 
of America, Inc., 665 Fifth Avenue, New 
York City.-^O cents. 

Minerals Yearbook, 1933, is the only offi- 
cial record of mineral production in the 
United States. In 1339 pages, including a 
comprehensive index, is presented a com- 
plete economic and statistical summary of 
the mineral industry. Technological progress, 
world conditions, and foreign trade are ac- 
curately reviewed. Included is a compre- 
hensive survey of the bituminous coal in- 
dustry. Superintendent of Documents, ITask 
ington, D. C, — $2J00. 

The Story of Faith That Lrj» to Fortune 
tells the human-interest story of the life 
of Robert Gilmour LeTotimeau, a man who 
has been largely responsible for the develop- 
ment of modern road building and repair 
equipment. The story shows what can be ac- 
complished through tenacity of purpose 
founded upon common sense. The Lincoln 
Electric Company, Cleveland, Ohio. ’--Gratis. 

Local Bird Refuges, by W. L McAtee, 
deals with means for attracting birds to 
the home and community. It tells of the eco- 
nomic and esthetic value of birds, how they 
may best be led, and what measures should 
be taken to protect them from their natural 
enemies. The material is adaptable to all 
sections of the United States. Farmers' Bulle- 
tin No* 1644. Superintendent of Documents, 
Washington, D. C. — 5 cents (coin). 

Notes on Fault Location in Gables is a 
52-page pocket-size booklet which will be 
useful to anyone concerned with trouUe 
shooting 'in communication systems or elec- 
tric-power transmission. It explains the meth- 
ods involved, gives diagrams, and illustrates 
and describes the necessary equipment. Note- 
book £-53441. Leeds S: Northrup Company ^ 
4934 Stenton Avenue, Philadelphia, Penn- 
sylvania. — Gratis. 

Feeding Wildlcfe in Winter is a 22-pAge 
pamphlet that gives practical suggestions 
for assisting upland game, water fowl, unaB 
mammals, and big game in getting thrott|^ 
those months of the year when their natural 
food supply is at its lowest ebb. Photographs 
ana drawings illustrate the compAct and 
comprehensive text. Farmers' Bulletin No. 
1783. Superintendent of Documents, Wtmh- 
ington, D, C.*^ cents (coin). 

Teaching Conservation of WiIPufe 
Through 4H Clubs, by Ruth I^hpiakiit, 
is published in An endeavor to create AAioxtA 
the youth of this nation a knowledge of yrild- 
life and a demand for its comervAthm hr 
the future. Miscellaneous Puhlicatioii jNe. 
291, U. S. Departnient of i^cuhure« 
intendent of Jf^oeuments, WasmA0ton, !{X 
—10 cents feolnj. , 
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Patent, Trade Mark, and Related Legal Proceedings That 
May Have a Direct Effect on Your Business 

By ORSON D. MUNN, LL.B., Sc.D. 

New York Bar 
Editor. Scientific American 


Exhausted Combination 

I NVENTORS frequently ask whether a 
patent can be obtained on an old com- 
bination of elements where one of the ele- 
ments has been improved. The question is 
not free from difficulty. However, the gen- 
erally accepted rule is that where the im- 
provement of one of the elements of the 
combination results in a new functional re- 
lationship between the elements or in a new 
mode of co-operation, a patent on the com- 
bination can be obtained. Where, however, 
the improvement of the element does not 
change the coaction of the several elements 
or parts of the combination and the elements 
continue to act and co-operate in the usual 
manner, no patent can be obtained on the 
combination. 

This principle is exemplified in a recent 
suit for patent infringement involving a 
patent on a casement window structure. The 
claims of the patent were drawn to the com- 
bination of a frame, a window sash, and an 
operator for the window sash whereby the 
sash can be opened and closed. The com- 
bination of the three elements was, per se, 
old. However, one of the elements, namely 
the operator for the sash, was improved. The 
Court found that the improvement of the 
operator did not change the co-operative re- 
lationship of the several parts and that the 
operator still worked in the same manner 
to open the sash. As a result the Court con- 
cluded that the patent was invalid. 

The Court succinctly stated its reasons for 
invalidating the patent as follows: 

“All of Doering’s claims cover a com- 
bination which includes the elements of 
window-frame, sash and operator, and many 
of them contain other elements. The inven- 
tion, if any, consisted merely in the improve- 
ment of one of these elements — the operator. 
If there were some new functional relation- 
ship between the operator and tlie other 
parts of the structure, it would be permissible 
to claim the entire combination. There is, 
however, no new mode of co-operation in- 
volved.” 


Nolan Act 

As previously pointed out on this page, 
jnL the World War not only profoundly 
affects the present-day politics of the world 
but also affects the current administration 
of the patent law. Ordinarily, where a patent 
is obliged abroad by an inventor he must 
hie his application lor his United States 
patent on the same invention within one 
year ot his ffling date abroad* During the 
World Wary oonunimication between the 
varions countries of the world was sei^ously 
affqoted and many inventors were unable to 
compfy wiih thb requirement. Shortly after 


ihe World War the Nolan Act was passed 
which permitted inventors who had filed 
applications abroad during the World War 
to file applications for the same invention 
in the United States prior to September 3, 
1921. 

A recent suit for patent infringement in- 
volved a patent which was applied for under 
the Nolan Act. The defendant who was 
charged with infringing the patent contend- 
ed that the patent was invalid for the reason 
that the United Slates patent was no! based 
upon the same invention as the foreign patent 
and that the Nolan Act only extended the 
privilege to file applications in the United 
States for the same invention as was patent- 
ed abroad during the World War. The basis 
of this contention was that the claims of the 
United States patent were different and cov- 
ered different subject matter from the claims 
of the foreign patent. 

The Court pointed out that the foreign 
patent disclosed the same invention as the 
l^nitt'd States patent and held that it was 
unnecessary that the claims cover the same 
subject matter. In this connection the Court 
stated: 

“In the Patent Office the disclosures of the 
foreign patent and not the claims always 
have been taken into account * ♦ ♦ The 
French patents disclose the invention that is 
set forth in the United .Slates reissue patent.” 


Damages or Profits 

B USINESSMEN frequently inquire as to 
the measure of damages in a suit for 
unfair competition. In other words, when a 
Court determines that a defendant in a suit 
is guilty of unfair conipolilion, how does the 
Court determine the amount of damages that 
should be paid to the injured party? Most of 
the courts of the United States, including 
the Federal courts, hold that the injured 
party is entitled to recover cither profits or 
damages, but not both. 

The profits consist of the profits realized 
by the infringer from the sale of the infring- 
ing article. The theory upon which this is 
based is that on infringer should he required 
to turn over his gains to the true owner upon 
the same principle that a trustee is required 
to turn over to the beneficiary any profits 
that he has realized by a wrongful use of the 
trust property. 

Damages are based upon the loss of sales 
or income resulting from the defendant’s in- 
fringement. In this connection it is not ordi- 
narily presumed that the plaintiff would have 
made the sales made by the defendant if it 
were not for defendant’s infringing acts and 
it is necessary for the plaintiff to prove by 
competent evidence that be actually lost sales 
or that Ke was forced to reduce his prices 
due to the delendanPa infringing acts. This 
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principle was recently reaffirmed by the Fed- 
eral Circuit Court of Appeals in the Sixth 
Circuit. It will be readily appreciated that 
in most instances it is easier for the injured 
party to prove the profits realized by the de- 
fendant than to prove the actual damages 
sustained by the injured party. 

Copyrighted Moving 
Pictures 

T he Federal copyright Jaws do not pre- 
vent the several stales of the Union from 
regulating the display of copyrighted mov- 
ing pictures within their territorial limits, 
according to a recent decision of the Federal 
Court in North Dakota. 

The stale of North Dakota passed a law 
prohibiting the operation of motion picture 
theaters which are owned, controlled, man- 
aged, or operated in whole or in part by 
producers or distributors of motion-picture 
films. 

A company engaged in the business of 
producing and distributing motion pictures 
brought suit against certain officials of the 
state of North Dakota to restrain them from 
enforcing the act, contending, among other 
things, that the law impaired rights protected 
by the Federal Copyright Law in that the 
motion pictures displayed in the theaters 
were copyrighted. The Court rejected this 
contention and sustained the validity of the 
North Dakota statute, holding that any re- 
mote effect that the statute might have upon 
the rights of the producers or distributors 
under the copyright law did not amount to 
an invasion by the state of North Dakota of 
the field exclusively reserved to the United 
Stales government. 


Martha Washington 

T he name of the first First Lady of the 
Land was involved in a recent suit for un- 
fair competition brought by a c^ndy manu- 
facturer against an ice cream manufacturer. 
The candy manufacturer contended that he 
had used the name Martha Washington as 
a trade mark for candy for many years and 
that the defendant had recently started using 
the same name as a trade mark for ice 
cream. The candy manufacturer contended 
that the ice cream manufacturer adopted the 
name Martha Washington for the deliberate 
purpose of trading on the good will and 
reputation built up by the candy manufac- 
turer. 

The ice cream manufacturer made a 
motion to dismiss the suit on the ground that 
ice cream and candy were not goods of the 
same descriptive properties, were not in di- 
rect competition, and that, accordingly, the 
use of the name Martha Washington on ice 
cream did not infringe any of the rights of 
the candy manufacturer. 

The Court denied the motion and refused 
to dismiss the suit, holding that in a suit 
for unfair competition it was not necessary 
that the goods be in direct competition if 
there was a likelihood that the plaintiff’s 
good will would be endangered by the de- 
fendant’s actions. In this connection the 
Court stated: 

“In a suit for unfair competition, it is suf- 
ficient to show that plaintiff’s go^ will is 
likely to be endangered by the defendant’s 
use- of plaintiff’s name or mark. It is not 
necessary to allege or prove direct competi- 
tion between the products of each.” 
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CANAL — “The telegraph brings the announcement of the financial 
collapse of the Panama Canal Company, due to its failure to 
negotiate the further sale of Us bonds and its inability to meet the 
now gigantic calls upon it for interest and current expenses* Whether 
any new arrangements can be made to prosecute and complete the 
great work is questionaWc*” 

DYNAMITE GUN— "‘During the past eight years, the value of 
dynamite, gun cotton, nitro-glycerine, mercury fulminate, etc., for 
use in warfare, has been 
thoroughly appreciated, and 
the only problem to solve 
has been how to handle 
these explosives with less 
destruction to one's self 
than to the enemy. ... In 
the gun which is illus* 
trated . . . the danger of 
Kelf-destruction from ac- 
cidental explosion at dis- 
charge has been reduced to 
a minimum, as there is ab- 
solutely no shock, the shell 
being projected by the ro- 
tary motion of a revolving 
carriage. As this motion be- 
gins with a slow movement, 
gradually increasing in 
rapidity, there is no jar or 
shock until the projectile has been discharged and has come in 
contact with some obstructing object. . . . The rotatable carriage 
from which the projectiles are discharged consists of two steel 
disk wheels mounted parallel upon a shaft, which is provided with 
a pulley wheel for connecting it with a steam engine, or any high- 
power motor, by means of which the carriage may be set at a high 
rate of rotation. . . . The gun represented in the cut is constructed 
for carrying four charges at a lime, each of which may be dis- 
charged in rapid succession.” 

BACTERIA — “In a recent paper on ‘A Possible Revolution,' Dr. 
Austin Flint says that by a knowledge of the bacteria nearly all 
human ills of a physical nature may be cured or prevented.” 


the streets of that city, using juniper, cypress, and cedar* Be- 
fore it was decided to go into the paving business^ exteltaive cor- 
respondence was bad with residents of cities where wo<^ ptviflg 
is in use, the replies being uniformly favorable.” 

PLANTS— “From time to time, of late years, experimenta hove 
been made of the effect of the electrical light on flowers attd plapta, 
with results seemingly the same, to wit, feeble efforts of some 
plants to prolong their period of bloom into the night Snd llieii 
premature decay. One has only to study thebr 
actions, as observed, to conclude thm Sven 
plants need rest, or, to be more precise, they 
seem to thrive best under the condllioiis 
which Nature has imposed.” 

LAUNCH — “At the American Institute Fair 
is being shown just now a novel type of 
launch, burning kerosene and with the 
boiler and engine at the stern of tl^ boat. 
The method of Bring the boiler is mo new. 
Instead of atomizing the oil, as formerly, 
it is vaporized in a coil by ttten dcljjifen 
out into the fire box and m|ged with the air. 
The gas thus formed bums without smell 
or smoke and does not foul the tubes or 
sides of the boilers.” 

HEATING — “If some inventive genius will 
turn bis attention to the contriving of a 
better apparatus for the heating of railroad cars by steam than is 
at present in use, he will stand a fair chance of making a fortune 
if he is successful. He will also save travelers from a great deal of 
suffering this winter, and thus earn the gratitude of the travelhig 
public.” 

GAS — “People often talk of the advantages of natural gas as a 
fu6l without having an adequate idea of its importance. It is today 
the greatest commercial wonder of the age. ... It is only Bfteeti 
years ago . . . that natural gas was ffrst used as a fuel, yet today 
there is required to pipe it 27350 miles of mains. In Pittsburgh 
alone 500 miles supply 42,608 private houses^ 40 iron mills, 37 
glass works, 83 foundries and machine shops, and 422 miscellau- 
ecus industrial establishments.” 



ELECTROCUTION — “Some experiments on the effect of electricity 
upon animals, with a view to determining the best method of in- 
flicting the death penalty on capital offenders, were performed on 
the 5th of December at Mr. Edison’s laboratory in Orange.*’ 

VENEER — “The largest machine for cutting veneers in the United 
Slates is in operation in California, and shaves up logs ten feet 
fight inches in length with the greatest case. The shavings which 
come from these machines are great, long sheets, in each of which 
is almost the entire wood of a big log, and from a single shaving 
is frequently made from 2,000 to 5,000 berry boxes.” 

BELl^ “Contrary to the popular idea, the exact musical lone 
of a bell depends neither upon the metal nor upon any change in 
it after being cast. If the bell should not be of the exact pitch, 
there is no alternative but to melt it over and recast it until the 
proper tone is secured. Hence, it is clear that the greatest care 
must be exercised, and the most thorough skill displayed.” 

PAVING — “llic popularity of round block wood paving is stead- 
ily on the increase. A company has been formed at Mobile, Ala- 
bama ... to put in machinery for making sapless *block8 to pave 


TYPHOID — “The agency that milk may assume in the propaga- 
tion of fatal diseases has redlived much attention during recent 
years. ... A recent epidemic which occurred in a New Jersey 
suburb of this city goes far toward reducing the probability of 
milk acting as a disseminator of typhoid fever to a certainty.” 


AND NOW FOR THE FUTURE 

(l^Dirtless farming — complete instmetions tliat gnyone 
can follow, by C. F. Greeves^Carpenter. 

((Science continues its winning battle against crime, by 
J. Edgar Hoover. 

CPSverythiiig flows— glass, rocks, rubber and so on-^-the 
science of rheology, by R. N. Traxler. ^ 

((Research turns mineral wastes to profll, by Paul M. Tyler* 

((Marvels of structural steel work at the New York 
Fair. 
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This very hour, millions of 
words are being spoken by tele- 
phone. Friend talks to friend 
and two lives are happier be- 
cause of it. 

Greetings and best wishes are ex« 
dianged — holiday visits arranged 


— affairs of business transacted. 
A doctor comes quickly in answer 
to a hurried call. 

And day and night, the coun- 
try over, these oft-repeated words 
reflect the value of the telejdione 
. . . “I’m glad you called.” 


■SLl. 8YSTBM 





TO BENEFIT BY A GREAT DAM ^LEIAR visualization of the large section of the Pacific northwest which will gain hf ccmstracti^ of 

V-4 Grand Coulee Dam. This great structure, diown near lower center, is diseased on page Tte 
drawing, supplied by the U. S. Bureau of Rechunation, shows a large part of the st^^ 



A modern hoapitttl scene. By such operations, man’s life is prolonged. Perhaps, in the future, a similar photograph may he 
taken of a transplantation in which old organs are replaced by new. Experiments in that direction are being made on animals 


Must We Grow Old? 


Laboratory Research by Noted Scientists Gives 
Ground for Some H«»|>e that We Shall Ultimately 
Learn to Forestall Old Age, Even Live Eternally 

By BARCLAY MOON NEWMAN 


I S AGING natural, unavoidable? Out- 
standing bio-scientists have long 
taught — perhaps merely upon a 
foundation of guesswork — that growing 
tdd is an entirely necessary ctmeomitant 
of the peculiar living chemistry called 
human, and that it may, indeed, be the 
very basis of human being. Still, there is 
evidence that senility is only a fortui- 
tous companion of life. 

Not ail life ages. One-celled animals, 
such as the paramecium or the ameba, 
are potentially immortal. A young para- 
nierium observed under the microscope 
for long periods of time is seen to fatten 
after a while and divide in two. True, 
it loses its individuality, by becoming 
two organisms, but it has lost no part of 
its vitality. Each new organism, rep- 
resenting a growing portion of the orig- 
inal animalcule, in turn divides, to 
transform itself into two more organisms. 
So it goes, indefinitely. The paramecium 
cannot be said to age. Indeed, the first 
paramecium ever to appear on earth is 
in part before our eyes when we peer 
through the lens at any paramecium 
whatsoever. Thus, any 20th Century 
animalcule is a fragment of the world’s 
earliest animalcule, and is potentially 
immortal. Hera, fban, is earthly immor- 


tality already emb<»died and made visible. 

Certain cancer cells also have gained 
potential deathlessness, though here 
man’s intervention is needed. First, can- 
cer is in(luce<l in a mouse by continual 
application (<»ver a period of months) of 
any one of numerous complex organic 
compounds, such as 1-, 2-, 5-, 6-dibenzan- 
thracene. Then, as one mouse perishe-s, 
the still-living cancer is sliced from it 
and transplanted to become the live 
cause of death of a second laboratory 
mouse. This transplanting may be kept 
up indefinitely. 

M oreover, we recall that cancer, 
so typical of aging bodies, repre- 
sents exuberant growth, so typical of 
youthful cells. What restraining factor, 
developing during the aging pn>cess, 
holds waxing sway over the older body, 
but not over this body’s cancerous tis- 


sue? Here is hid a profoundly vital se- 
cret, which engages many mtui working 
lo force life-lore out of lethal manifesta- 
tions. 

Like all higher organisms, the barn- 
yard fowl finally dies (»f old age. Never- 
tlieless, Dr. Alexis Carrel has taught 
men how to unnihilale time’s effect upon 
at least individual porti<»ns of the chick. 
From a week-old, incubating egg, cut out 
a hit of chick embryo’s heart tissue. 
Avoid microhic contamination, and keep 
the cardiac fragment imbedded in nutri- 
ent jelly — at 98.6 degrees, Fahrenheit. 
The fragment grows — ^and grows. It must 
be sliced in tw<) every few days, and the 
halves separately <*ultured — in jelly con- 
stantly renewed. Obey such rules, and 
the steadily proliferating tissue is there- 
by given man-made immortality and has 
forever lost all track of time. And now 
even human fragments are similarly be- 
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ing given kboratnry agelessnesa — ^wiU 
be observable, quite ^ive, ceiititriea 
hence* 

If tissues— rseparate pieces of organs 
— are thus made ageless, why not whole 
organs? Today, entire organs — such as 
thyroid glands of cats or rabbits — ^are 
being cultured in glassware. The neces- 
sary equipment was originally described 
in 1935 by Dr. Carrel and Charles A. 
Lindbergh, and involves the ^'Lindbergh 
apparatus/* This ‘^artificial 
heart*’ pumps nutrient, oxygen- 
bearing fluid through the organ’s 
blood vessels. Carrel reports: ‘Tt 
is certain that thyroid glands per- 
fused in the Lindbergh pump re- 
main alive.” Hqw long? Certainly 
for weeks. Minor improvements 
in technique should make whole 
organs timeless, free from age’s 
influence, imperishable eternally 
— with proper care. 

F RdlM[ tissue to organ to body 
entire — so naturally runs the 
train of thought. The factor of 
time, or age, has been removed 
from organ-phenomena. Logical- 
ly, thought hurtles on to consid- 
eration of annihilating the tem- 
poral factor in the walking har- 
mony of organs — ^the laboratory 
cat, and then the man in the 
street. Thus, Dr. William Marias 
Malisoff — ^like Dr. Carrel, emi- 
nent in experimental medicine — 
calls for a huge institute where 
all investigations upon the secret 
of terrestrial immortality are to 
be centrally organized. Concern- 
ing this proposed center, Carrel 
states: “The outcome of such an 
enterprise is not predictable. But 
we must remember that there is 
no example of a scientific search 
for truth which has not been rewarded.” 

Even the present haphazard enter- 
prises, besides strengthening the evi- 
dence that aging is an unnecessary ac- 
companiment of life, are in the very act 
of using death as a means to longer life, 
and therefore express more hope for the 
work of a future death-institute than 
does Carrel. Other experiments, pursued 
mainly by Russians, have established a 
new medical procedure: the use of tis- 
sues, including blood, eye-tissue, and 
skin, speedily removed from healthy per- 
sons who have suffered lethal disaster. 
Refrigeration preserves such cadaver- 
tissue — alive — for periods up to approxi- 
mately two >veek8. For more than ten 
years, the Moscow Institute has been 
transfusing conserved blood into pa- 
tients, and so has saved hundreds of lives 
otherwise cut short. Hundreds of grafts 
from dead to living eyes have restored 
vision in some SO percent of the trials. 
Though skin-grafting from dead men to 
live is newer, it is also proving successful. 
Thus, as already said, death can he — is 


being-^tiaad to prolong Ufa, for a thno* 
Medioal sclentista, t^n, are prOparing 
for the day when whole organs — ^Uvi^s, 
kidneys, spleens, perhaps heaita— may 
be transplanted successfully. But today: 
an organ transplanted from one warm- 
bloodi body to another almost invari- 
ably degenerates, because it undergoes 
an ill-understood self-digestion or auto- 
lysis. Why? When the cause is found, 
and means of removing the cause is 



often to imif hot If* Odd 

gentlemeti 'OS'' ^ 

Todk, At 97, Idhn D. Hooke^ 4^ 4 
an aged tieait, yet other innsolee 
stUl young, la fact, ndwedays most peb/ 
pie die of degenorate---“‘*niM'’‘"‘'^*^^ 
blood vessels, or Icidtieya-^vdiOe maj^ 
portions of the body ate still in firsMa^ 
condition. And to 1^ i^ed is not invari- 
ably to be wrinkled, u certain tissues 
and even certain whole organs keep their 
youth up to the day of death, 
though it be dea^ senility, 
why may not all tissttes stay 
youthful? 

There are new discoveries 
which give direct support to the 
theory that aging is accidental, 
the outcome of repeated local in* 
jury. Dr. William MacNider, 
dean of the Medical School of 
the University of North Carolina, 
has long been testing the action 
of poisons upon tissues of kidney 
and liver. Antedating bis work, 
bio-students Whipple and Sperry 
demonstrated a peculiar action 
of chloroform. If a dog is given 
no food for a day, and next given 
chloroform by inhalation for an 
hour and a half, specific areas of 
the liver invariably perish. 
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A diagram showing the basic principles of the Lind- 
bergh “artificial heart,” an oscillating glass pump 
whose function is continuously to supply nutri- 
ment and oxygen to an organ in a nearby container 


found, then old organs can he^ traded for 
new — new, healthy organs probably 
taken from the quickly dying. 

For bodies do not “die all over, all at 
once.” Certain cells, tissues, or organs 
are killed — by accident or by disease 
(which may be considered accidental) — 
and drag the remaining body-life with 
them down into death’s abysm of disor- 
ganization. This fact may be taken to 
mean that death is due solely to direct 
injury of a comparatively small part of 
the body and consequent indirect injury 
of the other parts. 

In addition, this fact reminds us that 
the body does not age “all over, all at 
once.” Like many a variety of death, 
aging may be due entirely to the summa- 
tion of the effects of local injury — which 
effects glide from tissue to tissue until 
the whole system is turned into lethal 
chaos. Stiffness of joints is a common 
characteristic of ag^ people, but we all 
are familiar with quite old persons who 
are capable of athletic feats impo^ble 
for most younger persons. To age is 


T his demonstration Dr. Mac- 
Nider uses as the basis for 
his experimenting. With a defin- 
ite quantity of uranium, he poi- 
sons a group of dogs. Some die, 
some smvive. In the surviving an- 
imals, he finds that liver cells 
have been killed — but afterward 
are replaced by the formation of 
an abnormal type of cell: flat, 
instead of cube-Hke. 

Dogs with such repaired livers 
• he starves for 24 hours, and 
chloroforms for an hour and a half. 
Amazing result! Chloroform has lost its 
toxicity. The new cells are resistant and 
do not perish. Injury by one type of 
poison has stimulated the formation of 
abnormal tissue which is resistant to 
other types of poison. So, Or. MacNider 
concludes, an organ responds to disaster 
by producing new cells, capable of life 
upon a different plane. Other experi- 
ments upon other organs verify this con- 
clusion, and, moreover, indicate that the 
abnormal tissue is not as well suited to 
the body’s heahhy functioning as the old. 
That is, life goes on, as exhibited by the 
formation of new cells, yet it is life in 
novel guise — weird life, and unheeltby, 
though the best possible response to ac- 
cident. 

Now, MacNider continues, “A final 
group id experiments are of peculiar in- 
terest and importance as they taka into 
consideration the factor of 
the past Id Teases of stndy hi whliQ^ Ihe 
Ihrer of the dog has been doimldei#^# 
certain experh^tal prooedpras, 
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miila httve been iised which may be con- 
ahWcd aehile both OO account of their 
age, 8 to 23 years, and on the basis of 
certain superficial physical changes com- 
mon to the senile state in any of the high- 
er animals, moluding man. Nineteen of 
these animals have shown livers with a 
changed type of liver cell. The cells were 
no^of a normal polyhedral contour, but 
were similar in configuration to those 
cells which had been made to appear as 
a repair process in the liver secondary to 
a severe injury from uranium. The cause 
for the occurrence of this type of cell in 
the livers of certain senile animals is en< 
tirely unknown. 

“The question following this 
observation then quite naturally 
arose as to whether or not these 
atypical liver cells formed in the 
liver in association with the sen- 
ile state were resistant to chloro- 
form. Such animals, when starved 
for 24 hours and given chloro- 
form by inhalation for one and 
one half hours, have shown a 
complete resistance against this 
chemical body which is certainly 
toxic for normal liver.” 

It is still more difficult to hold 
that senility is natural, unavoid- 
able. 

A race does not age “all over, 
all at once.” There are always 
young members of the group. 

Homo sapiens. It is true that 
there are more extinct than living 
plant and animal species — millions more. 
Dinosaurs are extinct, but no one has 
l)een able to sustain the theory that their 
extinction was caused by racial old age. 
Belief in such a phenomenon as racial 
senility has no scientific basis. 

So, in a remarkable sense, immortality 
on earth is already associated with — nay, 
clearly an attribute of — human life. For 
some 1,000,000 years, the human heredi- 
tary material — the human germplasm — 
has been transmitted from generation to 
generation and has endured unaging. In 
truth, for some 1,000,000,000 years, the 
life-stuff of which man is part has sur- 
vived. And, in this billion years, not a 
break has there been in the flow of live 
plasm, no least halt in vital activity. Even 
now, at least part of the human life- 
substance transcends time. 

Guesswork has asserted that the 
rhythm of reprodaction is essential to 
lasting racial youth. It is hazarded that 
such periodic ofispringing induces reju- 
venation of the racial plasm. Yet con- 
crete evidence is entirely wanting. It may 
be that reproduction roust naturally pre- 
cede rejuvenation--*alway8; or be natu- 
rally a first procedure in the mainte- 
nance of racial youth. Still, the establish- 
ment of such a natural necessity would 
nql preclude the possibility of the devel- 
of oriijKcM ineans for siiiaitg oS 
UsUi^y. And senility could still be a 
in^ arlifaci of hi|^-plane life. At any 
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rate, we have this unforgettable informa- 
tion: the germplasm, at least a part of 
the human life-stuff, already transcends 
time — however dark our ignorance of 
this notable power. 

Certain seekers after bio-secrets think 
that we have made a start — though sure- 
ly an almost insignificant start — upon 
the immense problem of artificial reju- 
venation. Not only have cells been made 
deathless ia laboratory glassware, but 
also cells which have ceased to grow in 
the tissues of an aging body have been 
stimulated to youthful multiplication. In 
the test tube, adult tissue immersed in 


juice from very young tissue remains for 
a time dormant, but after this lag period 
surges to fresh growth. Apparently, older 
tissue has accumulated within it chemi- 
cal growth-inhibitors which a stimulant 
derived from young tissue can overcome. 
Tests, too, show that extracts from aging 
tissue retard the growth of young tissue 
maintained in laboratory ware. Further, 
Drs. Henry S. Simms and Nettie P. SlilJ- 
nian, of the College of Physicians and 
Surgeons, at Columbia University, have 
demonstrated that partial digestion of 
adult tissue with the well-known diges- 
tive ferment, trypsin of panel eatic juice, 
cuts short the lag period. Trypsin, it is 
thought, disintegrates the growth-inhibi- 
tors, and thus represents a very primitive 
means towards artificial rejuvenation. 
These investigators have found that 
blood^s liquid fraction — plasma — also 
has a stimulant capable of shortening 
the dormancy of adult tissue, and that it 
is not trypsin or a related ferment — but 
an unknown substance, termed by them 
the factor,” In the absence of this 
mysterious factor, no growth occurs. 

A nd in November, 1937, the discovery 
• of a growth-promoting substance of 
the most dreadful potency was reported 
by Dr. Leonard Rowntree, director of the 
Philadelphia Institute for Medical Re- 
search. This substance is obtained by 
crushing wheat embryos and mixing the 


crushed material with ether, whereupon 
the potent stimulant goes into solution 
in the ether. Such extract, fed to albino 
rats, releases growth-inhibition of cells 
invariably of the abdominal cavity, and 
causes them to multiply wildly — so wild- 
ly that tumors, always fatal, take rise. 
Dr. Rowntree adds: “These tumors are 
transplantable in practically 100 percent 
of the cases. The implants retain the 
characteristics of the primary tumor 
through as many as 20 hosts. . . . Some 
progress has been made concerning the 
nature of the tumor-producing substance. 

. . . The new tumor-producing substance 
is apparently more active than 
any other known cancer-causing 
agent, in that it produces tumors 
more quickly. Because this is the 
first time that feeding a plant 
product has resulted in tumor 
formation, we are attempting to 
explore thoroughly the possibili- 
ties of the relation of vegetable 
embryos to tumor production.” 
Other cancer-causing — growth - 
promoting — compounds have f(»r 
years been studied. Most of these 
are coal-tar derivatives. As yet, 
however, no inkling has been 
gained regarding the mode of 
action of any cancer-inducing 
chemical. Nevertheless, work 
with such molecules confirms the 
thought that growth — youthful 
multiplication — may be, proba- 
bly always is, chemically regu- 
laled. And however uncontrolled, how- 
ever fatal, is proliferation thus stimu- 
lated, none can deny that a return to one 
significant feature of youth — rapid 
growth — is today a definite laboratory 
triumph. Future tinkering with the phys- 
ical chemistry of the growing cell ought 
to bring other triumphs. Some aver that 
the secrets of cancer and of youth are 
one. 

Beyond achievements in artificial re- 
juvenation and in turning tissues immor- 
tal in laboratory glassware, there are 
demonstrations wherein undismembered 
animals are made less dependent upon 
time. Here is one more hint that aging is 
accidental, not grimly, irredeemably 
yoked to time in flight. The span of life 
can be lengthened — longevity can be 
modified by environmental changes: 
changes in degree of activity permitted 
and in nutrition. 

Using more than a score of thousands 
of mice, and several consecutive genera- 
tions, Carrel has exhibited the different 
effects of a sheltered life and a free life. 
Sheltered mice are forced to lead an ex- 
istence of quiet, inactivity, and regular- 
ity. Free mice are free to scamper, fight, 
burrow, and multiply at will — as a com- 
munity. To mice, a protected life means 
an increase in longevity of approximate- 
ly 34 percent. 

Following in the footsteps of many 
other workers, Carrel shows that diet. 



Seven live specimens of paramecinm, a microscopir 
water-dwelling organism which is potentially im- 
mortal. Often called also the “slipper animalcule” 
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too, makes a difference. On lean fare, 
life is prolonged approximately 17 per- 
cent. Other diets — in which the propor- 
tions and types of food are varied — seem 
to increase (or decrease) the life span 
by as much as a third. He therefore can 
state : “Longevity, though being a heredi- 
tary tendency, can be artificially modi- 
fied in large measure. Therefore we are 
not forbidden to hope that a wise han- 
dling of environmental agencies may lead 
to the prolongation of our existence.’* 

As regards nutrition, the latest find- 
ings of Dr. Henry C. Sherman, of Colum- 
bia University, are yet more noteworthy 
— since far more exhaustive researches 
pursued through decades have turned 
them up, and since they point to definite 
mokcules definitely reacting' upon the 
aging process. In December, 1937, he 
and his collaborator. Dr. LilHan N. Ellis, 
fascinated a New York City symposium 
on vitamins: 

“‘POR the past five years, Columbia Uni- 
M. versity, with the co-operation of the 
Carnegie Corporation of New York and 
the Carnegie Institute of Washington, 
has studied the question of optimal as 
distinguished from merely adequate in- 
takes of several nutrients — including the 
substance which until recently we called 
vitamin G and now Icnown as riboflavin, 
an important factor in good tissue con- 
dition and vitality in tbe body. . . . When 
these tentative Endings of experiments 
still in progress with riboflavin are in- 
terpreted in connection with those of 
work upon calcium and other factors in 
the hands of Drs. H. L. Campbell, 
R. T. Conner, and C. S. Lanford of our 
laboratory, and the work with vitamin A 
by Dr. E. L. Batchelder, formerly of the 
same Columbia research group, it ap- 
pears that food-chemistry conditions the 
life process to a more significant degree 
and in a more far-reaching way than has 
hitherto been supposed. 

“Thus it is found that differences in 
the relative proportions in which we 
choose and use our everyday staple foods 
may make sufficient differences in the 
body’s internal environment to influence 
measurably one’s well-being, especially 
when such differences are continued 
throughout a lifetime. 

“Experiments just completed in this 
laboratory indicate that calcium, vitamin 
A, and riboflavin or vitamin G are all 
concerned in the increased length of life 
which results from better adjustment of 
the relative proportions of food in an al- 
ready adequate diet. The separate influ- 
ence of riboflavin is now being studied 
uprm the entire life cycle.” 

So Sherman and his colleagues upset 
the venerable hypothesis that chemistry 
of rat — upon which they experiment 
chiefly — or chemistry of man is fixed, 
with longevity fixed. Through genera- 
tions of newer feeding methods, rat or 
man can be urged to greater longevity. 


The newer feeding has forced rat gener- 
ation after rat generation to steadily 
lengthening life-spans. And the chemis- 
try of rat is very like that of man: the 
precise reason why the rat is studied in- 
tensively. Meanwhile, milk— ever rec- 
ommended as a good food — begins to 
show up as a still better dietary item : it 
contains calcium, vitamin A, vitamin G. 

Both Sherman and Carrel realize that 



Prof. Arthur M. Banta, Brown Uni- 
versity biologist, who doubled the 
life span of tiny marine animals 
(Daphnia) by feeding them little in 
youth, generously after maturity 

heredity is a basic factor in longevity — 
or at least apparently so. That is, man 
characteristically lives less than 100 
years. Yet both bio-scientists show that 
inherited tendency toward senile death 
at a given age is no more than a ten- 
dency, subject to modification — especial- 
ly if successive generations are tampered 
with. And what, at most, is heredity? It 
is a definite physico-chemical mecha- 
nism — machinery that the laboratory can 
already adjust, repair, accelerate (neg- 
atively and positively) and turn to new 
ends. Of course we know excessively lit- 
tle of such techniques. The point is that 
the laboratory has made a beginning. In- 
deed, novel artificial plant and animal 
types even thus early prove that evolu- 
tion can be man-handled. Evolution is 
day by day altering heredity. 

Is there not, in fact, evidence that to 
age is to meet with accident? Has not old 
age entered the laboratory to manifest 
itself more and more clearly as a phe- 
nomenon which intelligence — by science 
— can learn to forestall? A few specula- 
tive scientists hint as much. It may turn 
out that death by old age, today a cer- 
tainty for those who live long enough, 
can tomorrow be made uncertain. There 
is no scientific reason why the imagina- 
tion should flinch at the thought of re- 
ducing the odds favoring fatal outcome 
of life activity. During the past century, 
a score of years has been added to the 


average duration of civilized human ex- 
istence, while experimental animals have 
even had their apparently fixed heredity, 
with apparently fixed life-span, shifted 
into new patterns. It is not altogether 
wild to guess that, already in 1938, the 
newer knowledge of vitamins and their 
consequent more efficient use will later 
be recognized to have stretched human 
longevity. Besides, where is the scien- 
tific evidence that aging is actually neces- 
sary? 

In honesty, however, it must be ad- 
mitted that, though we talk of and ex- 
periment with phenomena of senility, we 
do not know that of which we speak or 
that with which we deal. After all, what 
is senility? The truth is that nobody 
knows. We are reasonably sure that cer- 
tain phenomena — wrinkles, physical and 
mental deterioration — usually become 
evident after an uncertain number of 
years. We are reasonably sure that the 
longevity of animals, perhaps including 
man, has been increased artificially. But 
now we are starting to think of aging as 
possibly accidental. Nevertheless, there 
is no scientific definition of old age — no 
unscientific definition without so many 
qualifications as to he meaningless. 

C ARREL suggests that, since the 
wounds of old men (often) heal 
slowly: “The measure of the physiologi- 
cal age of the body, as distinguished 
from its chronological age, is its regen- 
erative activity (as in the healing of a 
wound ) 

Next he considers the relation of 
growth of tissue to type of medium in 
which tissue is cultured in the labora- 
tory: “Age cun also be detected by cer- 
tain changes that take place in blood 
plasma. We found that, under certain 
conditions, plasma has a restraining ef- 
fect oil the growth of cell colonies. This 
effect increases with age.” 

Other scientists do not entirely agree. 
There are many exceptions to Carrel’s 
proposed rule of aging. Many a man, 
surely to he called old both in years and 
in appearance, can boast of quick-heal- 
ing wounds. And the body does not “age 
all over, all at once” — which fact is to 
he admitted, whatever definition of aging 
is chosen. Perhaps not even individual, 
microscopic cells age “all over, all at 
once.” No, the essence of senility is com- 
plfetely obscure. The years eventually, 
relentlessly, transport us to death — a pe- 
culiar sort of death, only to be told of in 
vague, popular, rule-of-thumb terms: 
death by old age. 

And what is death? This, too, we do 
not know. We cannot define dying, be- 
cause it is the negative of living, an un- 
known. Dusty ages ago, men became 
aware that life and death are a single 
mystery. Behind the veils secreting the 
shape of life is death too, including death 
by old age. Will man, in ages to come, 
pierce these veils? Who knows? 


OUR POINT OF VIEW 


Peace 

W HAT a sorry sight this earth has 
been during the year now rapidly 
drawing to a close. Individually and col- 
lectively the peoples of the world have 
behaved very badly indeed. Spain is still 
involved in a blood-letting orgy which 
provides the stage for war rehearsal by 
outside nations and a training ground 
for their soldiers. In China there is con- 
stant enlargement of the “incident” in 
which Japan has killed hundreds of 
thousands of Chincvse and destroyed the 
homes of millions. The year in Europe 
has seen the rape of nations by what has 
been called the new “stand and deliver” 
diplomacy, the scornful destruction of 
many treaties, and the humiliation of 
nations proud and powerful. Yet there is 
peace between all nations — peace at 
what a price! And how enduring! 

From a distance, we can look upon the 
scenes of man's infamy with a certain 
degree of equanimity. To many of us 
there was evident in the European crisis 
not only a great deal of machiavellian 
bluff and a quite general horror of war 
based on tragic experience, but also a 
superabundance of fear cm all sides. 
Each nation feared the might of its pros- 
pective antagonists; and each side, hav- 
ing enormous benefits to gain by a war 
victory, was more afraid of defeat than 
of war itself. So it seemed to s<»me peo- 
ple. All the nations had armed well but 
each was deficient in some important de- 
tail. Hence the bluffers were successful 
despite their own national deficiencies 
that might have led to disaster even in 
a short war. The world may, therefore, 
rest easy as Christmas approaches, for 
the general European war has been post- 
poned — for how many months no one 
dares predict. 

Hearing the United States called “the 
most powerful nation in the world” — as 
praise was given us for the President’s 
notes pleading for negotiations instead 
of war — should serve to cause deep re- 
flection in this country. We want no fur- 
ther material participation in Europe’s 
quarrels, we covet no part of another 
nation, and we will not fight when hon- 
orable diplomacy can settle any differ- 
ences we may have with another. Yet as 
‘*the most powerful nation” it behooves 
us to keep others afraid of us. By build- 
ing our military forces both in size and 
efficiency, we may yet become a power- 
ful influence toward that permanent 
world peace all have sought for so long. 
By ,a strange perversion of human na- 
ture, that influence on other peoples 
wdttld not be due so much to fear of our 
military prowess as to a desire to follow 


a mighty leader in the cause of peace 
and justice. If this may sound egotistical, 
think back to post-war days when our 
world’s mightiest fleet so roused the na- 
tions that the naval disarmament treaties 
came into being. A similar situation and 
an equally praiseworthy result can be 
predicted if we work toward consumma- 
tion of that ideal. — F, D, M, 

Steam Again? 

F rom New England come reports 
that experimental work is well under 
way with efficient steam power plants for 
automobiles. Preliminary investigations 
show a sincerity of purpose and an aver- 
sion to premature publicity that augur 
well for the future of the endeavors. 

Most of our readers are undoubtedly 
familiar, at least in a general way, with 
the early steam automobiles. That these 
cars had faults cannot be denied and, 
with the major part of automotive en- 
gineering effijrts directed toward the de- 
velopment of the gasoline engine, they 
dropped by the wayside mourned not a 
little by those who had driven them and 
were familiar with their many fine points. 
On the credit side of the old steam car 
ledger must be placed smoothness of 
operation, acceleration, power, and ex- 
treme simplicity of eonlnd. On the debit 
side were matters of insurance and local 
ordinances directed at steam power 
plants, the aversion of the timid to “sit 
over a steam boiler,” the loss of steam 
pressure at critical moments, and so on. 

Technical knowledge has come a long 
way since steam automobiles were in 
general use. We have new alloys, new 
materials; research in fields other than 
automotive has added greatly to available 
data on fuel c<»mbustion and boiler de- 
sign. The home-heating oil-burner, for 
example, has reached a high point of per- 
fection, and may have lessons to teach 
the designer of steam automobiles. What 
possibilities lie in a motor car that ef- 
ficiently burns low-cost fuel oil to oper- 
ate a flash boiler of refined design! 

It takes an unlimited supply of op- 
timism, courage, and technical knowl- 
edge to enter the automobile field with 
a “new” type of car and to compete with 
the sleek, smooth-running, powerful gas- 
oline cars of the present day. But the 
possibilities of success are great if en- 
gineers are permitted to follow unham- 
pered the logical paths toward technical 
perfection. In the field of steam lie pos- 
sibilities of the simplicity of control that 
gasoline-car engineers are striving to- 
ward, but from which they are seemingly 
barred by the uncompromising relation- 
ship between torque and revolutions-per- 


minute of the internal combustion en- 
gine. The steam car needs no clutch, no 
gearshift. A throttle and a brake system, 
plus steering control, is all that the op- 
erator needs when on the road. 

There is no doubt that a modern steam 
car can be built to overcome many if not 
all of the undesirable features and faults 
of the earlier vehicles of this type. Both 
the public and the automobile industry 
will profit if a successful steam car is in- 
troduced in this country. The intelligent 
competition which it will offer to the gas- 
oline-driven motor car will react to the 
benefit of all — to the steady improve- 
ment of our present-day well-nigh per- 
fect passenger vehicle. — A. P, P. 

Let^s Keep Cool 

HO among Eluropeans first discov- 
ered America? As has been pointed 
out by The New York Times, it detracts 
none from the credit due Columbus that 
Leif Ericson of Iceland arrived 492 
years in advance of the Italian, since the 
Scandinavian found our continent by ac- 
cident while Columbus knew exactly 
wliat he wanted, sought it and found it. 

But now anthropologists and historians 
are offered evidence that other Scandi- 
navians followed Ericson in the same 
century. An iron sword, an ax, and a 
4iield handle slated to have been found 
50 miles north of Lake Superior by a 
prospector and purchased by the Royal 
Ontario Museum are regarded as 11th 
Century workmanship. J. W. Curran, ed- 
itor of the Sault Daily Star, Sault Ste. 
Marie, Ontario, has sent to scientific so- 
cieties and periodicals a series of articles 
seeking to show that Scandinavians en- 
tered Canada by way of Hudson’s Bay, 
and a biller debate is likely to follow. 
This happened in the case of the Ken- 
sington Stone from Minnesota bearing 
evidence (if genuine) that a parly of 
Scandinavians traversed that area in 
1362. In that super-healed dispute scien- 
tific objectivity was sacrificed — almost 
lost sight of. Passions thus strongly 
aroused practically preclude a judicial 
weighing of evidence; people take sides 
instead and stubbornness supervenes. 

It is therefore to be hoped that, as the 
more recent finds having similar purport: 
are weighed, this kind of heat with too 
little light will be omitted. It would have 
been remarkable if the Icelandic colon- 
ists in Greenland, in the course of several 
centuries, did not enter Hudson’s Bay 
and points south, not once or twice but 
repeatedly, and fresh finds are likely to 
turn up in future years. Our passions will 
not help us learn the truth ; they obscure 
it.--^. C. /. 
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Figure 1: The earth beneath New York pulsates constantly, due to pounding of the surf, blasts, oeeosional distant quakes, and 
traflic. The traffic factor is contrasted in these two records, the one at left for Saturday night* Uiot at right, Sunda;^ morninli 


The Earth’s Pulse 


F igure l looks like a cardiogram. 
It is a cardiogram — a cardiogram of 
the earth’s pulse at New York. It is 
the daily record of the vibrations of the 
ground under New York City and may be 
taken as a typical cardiogram of the 
ground under any large city. Some of the 
vibrations are caused by traffic, some by 
blasts, some by earthquakes and some by 
what we might call the natural heart- 
beat of the earth. However, if there were 
no traffic in New York and no inhabi- 
tants within miles of it, the ground 
would still have a certain throbbing — 
a continuous pulsation much like the 
heart-beat in the human body. The full 
cause is not known but the generally ac- 
cepted cause is the action of the surf on 
the coast. The surf transmits to the 
ground a rhythmic vibration which is felt 
(»ver the entire continent. The normal 
pulse of the ground under New York due 
to this surf action is about 33 ; that is to 
say, these natural throbs or microseisms 
occur at the rate of about 33 to the min- 
ute. Longfellow might well have been de- 
scribing iiiicroseisms when he wrote 

“My soul is full of longing 
For the secret of the sea 
And the heart of the great ocean 
Sends a thrilling pulse through me.” 

W HEN the milk train is rushed into 
New York in the early morning, the 
New York pulse quickens in expectation 
a);|id rushes to the alarming figure of 
a^ut 200. The ground within an area of 
several square miles of the train pulses 
at the rate of 200 vibrations a minute. A 
distant quake in India nearly trebles the 
earth’s pulse here in New York, A 
sudden cough or blast, such as might be 
caused by a few hundred pounds of dy- 
namite l^ing discharged in the earth’s 
rocky gorge, would increase her pulse to 
about 60, 


How the Scientist Goes About the Interpretation 
of the Wavy Lines — Signatures of Earthquakes — 
Recorded on the Moving Drum of the Seismograph 

By REV. JOSEPH LYNCH, S.J. 

Director of the Seiimic Obeervitory, Fordham Univeraity, New York, N. Y. 


In a previous number of Scientific 
American (August 1936, pages 88-90) a 
description was given of the cardiograph 
which writes these cardiograms of the 
earth’s pulse, the most sensitive seismo- 
graph yet developed — ^the Benioff seis- 
mometer devised by Profess4>r Hugo 
Benioff of the California Institute of 
Technology. Briefly, the seismometer 
ctmsists of a heavy horseshoe permanent 
magnet (Figure 2) with two soft iron 
pole pieces attached. Coils are wound 
around the pole pieces. The weight of the 
whole is about three quarters of a ton. 
This heavy mass constitutes the pendu- 
lum and is suspended from a spiral 
spring so that the pendulum oscillates 
vertically. Tlie magnet supplies magnetic 
lines of force to the pole pieces. Under 



Figure 2: The working principle of 
tbe sensitive Benioff seitmoiiieter 


these pole pieces and attached to the 
ground is a soft iron bar through which 
the magnetic circuit is oomplett^. An air 
gap of one millimeter separates bar and 
pole pieces. A vertical thrust in the 
ground caused by a quake changes this 
gap and consequently changes the mag- 
netic flux through the coils. This starts 
a current through the coils, which are 
connected to a galvanometer. The mir- 
ror of the galvanometer, by reflecting a 
light beam to photographic paper on a 
recording drum, finally records the 
earth’s thrust* 

I N the present article, we propose tu 
show some of the unusual and inter- 
esting disturbances recorded at Ford- 
ham University by this supersensitive 
seismograph. Paradoxical as it may 
seem, the chief victims of this Benioff 
“earthquake trap*’ are local disturbances 
anU the beginnings of very distant ones. 
Local quakes and the beginnings of deep- 
seated distant ones are alike, in that iikey 
are of short period. Hence tl^ very short 
period (one half second) andfaigh mag- 
nification (100,000) at^oitper^ {the 
magnification of any seismograj^ 
pends on the period of the earthqunke 
wave it is recording) make the Bqaioff 
vertical seismograph espeeialliy 
for detecting mesa two types cl 
disturbance. 

In the cm^iogr am in Figiue ^ 
recorded side by tide 4 tsW Ywim 
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mSI iHmih «lidi « dliniaiil eanhquuke 
«h9ak die Hindu Kuril Muunudn* 
in Indiu and* inoideiilalty, itopped a 
cricket match ithioh was in prcgi^ in 
Lriinte, lliia double recotd is almost as 
iKkMmgr^ as having the swell of the 
Pacific and the ripples o( a swan on Cen* 
trai park Lake felt equally by a person 
atop the Empire State Building. But, 
apl^ from this incongruity, this partic- 
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Figure 3: Above 1 is the record of an earth* 
quake in Asia, pulse 60. Near 2 Is that of a 
train, pulse 200. 3, 3, etc., microseisms, pulse 33 


ular quake has a special interest for us. 
It gives an example of a phenomenon in 
seismology, the nearest analogy to which 
would he that of double refraction in op- 
tics, If we examine the print of this page 
through a piece of Iceland spar we see a 
double image of the print. This double 
image is due to the fact that the Iceland 
spar doubly refracts tlie light and each 
refraction gives us a separate image, as 
Figure 4 ^ows. Something similar to 
this double refraction occurs in seismol- 
ogy, Under certain circumstances, when 
a wave strikes the core of the earth, it is 
split up into two waves, as the Iceland 
spar splits up the light wave. One of 
these waves is refracted into the core 
while the other is diffracted Vound it. In 
Figure 5 two of these transverse earth- 
quake waves have been plotted by the 
author for the Hindu Kush quake just 
mentioned. The curves were plotted with 
the aid of records of this quake bor- 
rowed from observatories all over the 
world. The waves were identified on each 
record and the time of arrival measured. 
The curves were then drawn by plotting 
distance of observatory from quake 
against time of arrival of phases at ob- 
serv|it 0 ry. It is only in comparatively re- 

S \ l^krs that the double effect has been 
^ in the case of transverse waves, 
then the refracted wave (which 
is the stronger i>f the two) was misin- 
ter|)rried as the ordinary wave, the travel 
time of Which is qutla different. This led 
to iWrors in the tliriances of quakes for 
wbare the double phenomena ex* 
isted* Sinc^ seismology as an exact sci* 
eapjpe Is litrie more th^ twice the a^ of 
dm bdW lainoits t‘ace horse Man o* War, 


mm 


Figure 4: How Iceland spar acts on 
a ray of light — double refraction 

we' must not he surprised that 
the various phenomena of 
earthquake waves are only 
gradually being discovered. 

A recent disturbance of in- 
terest, recorded by the seis- 
mograph, was the explosion 
in the Horton Brewery in New 
York City, six miles away 
from the seismographic sta- 
tion at Fordham University. 
The explosion seems to have 
been definitely established as 
a dust explosion — a spark ig- 
niting some pitch dust near 
the pitch fuel hopper. The 
center of the explosion was in 
a room about two stories 
above ground level. As shown 
in the picture (Figure 6), the 
whole side wall of the building was 
blown out. The effect of the explosion on 
the ground underneath was that of a 
sharp but tremendous blow which sent 
ripples or eaithquake waves traveling- 



Figure 5: The ordinary and the re- 
fracted wave, plotted. See the text 

through the earth. There were two such 
ripples and they reached Fordham just 
one second apart, though they started 
out from the brewery together. The first 
ripple was a compressional or 
sound wave in which the earth 
particles were pushed ahead 
or compressed longitudinally, 
as are the air particles in an 
organ pipe. The second ripple 
was a transverse wave in 
which the earth particles were 
shaken from side to side, or 
qp and down at right angles 
to the path of the wave—like 
the flapping of a bird’s wings 
as it flies forward. If one 
should strike a bar of steel or 
any solid a blow at one end, 
two such waves — a compres- 
sional and a transverse^ 
would travel along the bar 


and the compressional will always travel 
faster than the transverse. These two 
waves are due respectively to the elastic* 
ity of volume and the elasticity of shape 
of the steel or solid. Their velocity de- 
pends only on the material of the bar — 
not on the force of the blow but, as al- 
ready mentioned, no matter what the 
material, the compressional wave traveb 
faster than the transverse. It took the 
compressional wave about two seconds 
to travel the six miles from the brewery 
to our observatory. It took the transverse 
wave about three seconds. In the record 
reproduced (Figure 7), the beginnings 
of the compressional and transverse 
waves are marked and will be found to 
be about one second apart. Allowing for 
the clock correction, the actual times of 
arrival of the two waves at Fordham 
were 01.24.06 and 01.24.07, Eastern 
Standard Time. 

T he next disturbance in order of in- 
terest was something very much far- 
ther away — the violent Banda Sea earth- 
quake of February 1st, 1938. This earth- 
quake was so violent that the waves or 
ripples it gave rise to apparently trav- 
eled back and forth through the earth 
several times. The Benioff instrument at 
Fordham recorded one such wave which 
started at the Banda Sea just north of 
Australia (Figure 8), traveled through 
the earth to a point almost opposite (166 
degrees away to be precise ) , was reflect- 
ed from the inside of the earth’s crust at 
this point much as a light wave would be 
reflected from the surface of a concave 
mirror, back through the earth to a point 
not far from the Banda Sea (166 degrees 
away) and again reflected at the inside 
of the crust back to Fordham where it 
was recorded by the Benioff seismo- 
graph. On the record (Figure 9) , cP in- 
dicates the arrival of the compressional 
wave which traveled directly by the 
shortest path through the earth from the 
Banda Sea to Fordham. FFF indicates 
the compressional wave which arrived 
some 45 minutes later, after having trav- 
eled tliree limes through the earth as just 
mentioned. 

But how do we know that the wave 



Figure 

Figure 


6 : souree of the waves recorded in 
7 was a dust explosion in this building 
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Figure 7: A detailed Ktudy of a record that 
wai» made at Fordham, bix miles from the source 


recorded followed such a path? We do 
not know with absolute certainty, hut if 
a house has been burgled and finger 
prints have been found on the window 
ledge, the man whose fingers match the 
prints may reasonably be suspected fif 
the burglary. The finger print left by this 
particular wave is the time it took in 
reach the observatory. When a boy ar- 
rives home from school an hour or so late 
one suspects he did not come straight 
home. So, when a compressional wave 
from the Banda Sea arrivtis here 45 min- 
utes late, we suspect it did not come here 
directly. We know it was a compressional 
wave, from its period and certain other 
characteristics. We know the velocity of 
the compressional wave through the 
earth with fair accuracy from repeated 
observations. Hence the problem is : 
given the velocity of the compressional 
wave and given that it takes 65 minutes 
to travel from source to observatory, 
what path did it follow? The direct com- 
pressional wave, that is, the compres- 
sional wave taking the shortest possible 
path from quake to observatory ( 140 de- 
grees), look slightly less than 20 min- 
utes. How are we to account for the extra 
45 minutes taken up by the second wave? 
The most likely, though not the only ex- 
planation would be that the wave, as in 
the diagram, struck a point on the innide 
of the earth’s surface 166 degrees away 


from the quake. Here it was 
reflected to a second point 166 
degrees farther away and was 
again reflected from here to 
Fordham. 

“But how did you hit on 
166 degrees?” someone asks. 
Fordham is 140 degrees away 
from the Banda Sea. If we 
add one complete circumfer- 
ence, 360 degrees, we get 500 
degrees, and if we divide this 
by three wc get 166 degrees, 
approximately, so that a dou- 
bly reflected wave going the 
long way ’round and reflected 
at intervals of 166 degrees 
would strike the earth at 
F<irdham, and this path would afford the 
errant wave more travel time than would 
any other path with two reflections. In- 
troducing a third reflection would delay 
the wave altogether too long, whereas a 
single reflection would be far too short. 


QUAKE 



Figure 8: Some of the more violent 
curthquukes bounce back and forth 

The lime taken ff>r such a doubly re- 
flected wave would be 63 minutes, still a 
trifle shorter than our wave actually took 
— but the difference may readily be put 
down to our uncertainty of the absolute 
value of the velocity of the compressional 
wave over the path traveled. In the rec- 
ord shown in Figure 9, the wave dis- 


cussed is seen to be quite distinct from 
the regular surface waves (the long sin* 
uous waves) which travel around the out; 
side surface of the earth, like waves oit^ 
the surface of the ocean. They travel at a 
speed of about two miles an houf^ les^ 
than half as fast as the body wave. Such 
triply reflected body waves have been ob- 
served and identified before, but never at 
such great distance. Hence the element of 
uncertainty in positively identifying the 
wave, but the evidence at hand seems to 
point to its being such a triply reflected 
wave. 

Usually one associates earthquakes 
with the equator and the Pacific Basin, 
but our next and last record of interest 
lakes us down near the South Pole. It is 
the record of a quake which occurred a 
little south of where Shackleton had to 
abandon his doomed ship, Endurance, 
On Saturday, August 8, 1914, Sir Ernest 
Shackleton sailed from Plymouth in the 
Endurance^ hoping to be the first to take 
an expedition right across the Antarctic 
continent. On October 27, 1915, his ship, 
after having been locked in the ice for 
281 days and drifting helplessly with it 
some 507 miles, was a victim of the ice 
pressure and had to be abandoned. She 
was crushed, literally, to splinters. Some 
miles south and east of where she was 
crushed in the Weddell Sea, on January 
24, 1938, a very severe earthquake oc- 
curred, a record of which is shown in 
Figure 10. The unusual feature of the 
quake is its icy location — ^the only one 
ever recorded in this part of the Antarc- 
tic. It apparently occurred in the bed of 
the Sea. 

No story, not even an earthquake story, 
is complete without a moral. As the duch- 
ess said to Alice in Wonderland, “Tut, 
tut, child, everything’s got a moral if 
only you can find it,” so we’ll close with 
the lines on the observatory clock: 

“Do not squander time. 

For of all sad words 

of tongue or pen 

The saddest are these : 

Tt might have been.’ ” 



Figure 9: How an earthquake that occurred in the Nether* Figure 10: A study of the record of an earthquake that 

lands East Indies recorded itself twice in New Yofk City occurred near Antarctica, far southeast of South America 


IndianRitroglyphs 

Idle Scribblings? 


C ARVED and painted on the smooth 
faces of cliffs and boulders over 
most of the United States, but par- 
ticularly in the Great Basin and the 
Southwest, are crude geometric designs 
and pictures of animals which are un- 
questionably of Indian origin and of con- 
siderable antiquity. 

The Bureau of American Ethnology of 
the Smithsonian Institution states that it 
receives many inquiries concerning the 
meaning of these, but seldom is able to 
give any valid answer. Many theories are 
advanced to explain particular “petro- 
glyphs.’* Many, totally unfamiliar with 
Indian ways of life, believe that they are 
cryptograms containing directions for 
finding buried treasure. These often are 
badly disappointed when told that tlie 
North American aboriginals attached no 
value whatsoever to ‘‘treasure.” 

Some believe that these petroglyphs 
constitute a lost written language in 
which the lore of the ancients was re- 
corded, and that eventually somebody 
may find a key to this language. This is 
just as far-fetched as the first explana- 
tion. No North American tribe came any 
nearer to writing than the drawing of 
crude, realistic pictures of specific events 
— a practice which reached its highest 
development among the Plains Indians. 

S TILL others believe that they can see 
in the pictures the forms of European 
letters, and attribute them either to pre- 
Columbian white men, such as the North- 
men, or to ancient invaders from the “lost 
Atlantis.” Such assumptions are purely 
gratuitous. Actually the subject of In- 
dian “rock writing” has not been sufiS- 
ciently studied and only a few generali- 
zations can be made about it. One of the 
chief studies has been made by Dr. 
Julian H. Steward, of the Smithsonian 
staff, A good many of the petroglyphs, he 
believes, represent just idle scribbling; 
others are representations of religious 
objects; still others may have been in- 
tended to describe events, and some may 
have been drawn to give directions. 

In favor of the “idle scribbling” ex- 
planation, Dr. Steward says, is the fact 
that since the coming of white man 
Indians have made hundreds of petro- 
glyphs of men, horses, railroad trains, 
houses, boats, and other objects of civili- 
zation He says; “In view of the great 
trouble which white men frequently take 
to deface rocks and trees with names and 


initials, especially where other persons 
liave done so before them, it would be 
foolish to suppose that the motives of the 
prehistoric Indians were not sometimes 
equally trivial. It is a safe guess that a 
large number of petroglyphs were pro- 
duced by persons amusing themselves 
during dull hours. 

“Many pre-Columbian petroglyphs, 
however, must have been made for some 
definite and important reason, else the 
designs in each area would not conform 



Petroglyphs — Susquehanna River 


in such large degree to a prevailing style 
and would not have been worth the im- 
mense labor cdten required to make them. 
The testimony of modern Indians con- 
cerning petroglyphs is extraordinarily 
disappointing. They know of them as 
landmarks and sometimes believe them 
to have had a supernatural origin. But 
even where there is good evidence that 
the glyphs were made by the tribes now 
inhabiting the area, the practice seems 
generally to have been abandoned at the 
advent of the white men and most knowl- 
edge of them promptly lost. The explana- 
tion of this is undoubtedly that they were 
generally of interest only to the persons 
who made them and the knowledge died 
with these persons.** 

Many were made for religious pur- 
poses, Dr. Steward holds. The primitive 
Indians believed in many supernatural 
forces whose favor must be won, A god 
may be more successfully supplicated if 
his likeness is present. People the world 
over made wooden and clay images of 
their gods. Many of the rock pictures 
presumably were of this nature. 

Some of the rock figures are undoubt- 



Petroglyphs — Arizona, 50 miles from Tucson 

edly very old. Now and then it is claimed 
that some one of them represents a now 
extinct species of bird or animal. Some- 
times it is even declared that pictures of 
dinosaurs are found — an utter impos- 
sibility because the last of the monsters 
disappeared almost 100,000,000 years be- 
fore the first men appeared on earth. 

That some of them might be intended to 
represent the mammoth, or an extinct va- 
riety of bison or camel, is by no means 
impossible, although quite improbable. 

Thus far none of these claims has been 
satisfactorily substantiated. 

It is easy enough with a little imagina- 
tion to detect forms of European letters 
in petroglyphs. It would he remarkable if 
there were not such coincidences. Iso- 
lated ones, of course, have no significance 
and nothing else of this sort has been 
found. Some of the rock paintings are 
clearly fraudulent, designed to draw the 
attention of the public to some particular 
place. On the whole, however, Dr, Stew- 
ard urges persons running across such 
rock drawings to photograph them. What 
is without meaning now may fit into a 
comprehensive pattern later. 

Petroglyphs — Maryland. (Tliey are widespread) 



T he a$trophyslcist has usually to 
deal with very hot matter — for the 
very good reason that only incandes- 
cent bodies are visible at even the small- 
est stellar distances. There are some 
interesting exceptions — the huge dust- 
clouds which form the dark nebulae, the 
masses of rarefied gas which shine in 
other nebulae, and the far more tenuous 
distribution of isolated atoms which pro- 
duces interstellar spectral lines. 

Within our solar system, however, and 
apart from the Sun itself we have to do 
only with cold — or at least, cool matter, 
and our methods of investigation arc 
different. 

The spectroscope, though still an in- 
valuable aid, tells us less in proportion, 
not because of any inherent limitations 
of its own but on account of our own 


Inside thoe 

There is Evidence thtit Matter Within Some of the 
Greater Planets Exists in Forms and Conditions 
that Would Seem Bizarre to Dwellers on Our Earth 

phere of Venus, and of methane and satisfactory picture of the Earth as a 
ammonia in the major planets, has been solid mass of rock, of types somewhat 
conclusively established. But this knowl- denser than the surface slag of granite, 
edge deals only with the outermost en- with a core of iron, probably still molten, 
velopes of the planets. What can we say Venus is presumably very similar, while 
regarding the main masses? the iron core must be much smaller in 

Here we must combine old astronom- Mars, and absent in the Moon, and prob- 


situation. Could we observe the whole 
range of the spectrum we would find 
that every constituent gas in even a cold 
atmosphere would reveal itself by char- 
acteristic absorption lines. But we have 
to look up through a great ocean of 
gases above us, and these absorb so pow- 
erfully that the whole ultra-violet region, 
except for a small part close to the visi- 
ble, is utterly cut off. There is heavy ab- 
sorption, too, in the infra-red, and it’s 
only in the range which our eyes can see, 
and a little beyond it, that the earth’s at- 
mosphere can really be called clear. 

T he characteristic absorptions of 
many abundant gases — hydrogen, ni- 
trogen, helium, and neon, for example — 
lie entirely in the inaccessible ultra- 
violet. Other important molecules — oxy- 
gen, water-vapor, carbon dioxide, am- 
monia, methane — show up in the acces- 
sible spectral region. But, in all cases, 
the absorption of the observable bands 
is very weak — roughly from a thousandth 
to less than a millionth part as great as 
for the characteristic lines of atoms in 
the Sun, so that only abundant constitu- 
ents can he detected. Nevertheless the 
presence of carbon dioxide in the atmos- 


ical data with new information from the 
physical laboratories. It has been known 
for more than a century that the mean 
density of the Earth is about twice as 
great as that of the surface rocks, and 
that Venus, Mars, Mercury and the 
Moon, though somewhat less dense, were 
all denser than common rock — while 
Jupiter was but little denser and Saturn 
on the average less dense than water. 
Later observations showed that Uranus 
and Neptune, in this res|>ect, closely re- 
sembled Jupiter. 

This did not exhaust the information 
which could be obtained by ^^classical” 
— that is, gravitational — methods. A ro- 
tating planet is bulged at the equator by 
the centrifugal force. For bodies of the 
same density and rate of rotation, the 
ellipticity would be the same, provided 
they were homogeneous; but if the cen- 
tral core is denser than the surface, the 
ellipticity will be smaller. In this way it 
can be shown that Mars is nearly of the 
same density throughout and the Earth 
considerably denser at the center, while 
for Jupiter and Saturn the central con- 
densation is very great. 

This evidence, combined with more 
recent seismological data, has led to a 



nhotogrtphi Mortocr WenttiifhouM Xltetrlo «nd ItiffUtMltnrliif Cb. ^ " 

The three eegmenu ef the horseshoe hearing at the north (upper) end of the 
yoke which will carry the tube of the SOOdnch telescope. When holted together 
these segments will take the ferm of a horseshoe weighing 317,<KK) pounds 


ably in Mercury. 

T he greater planets may well have 
cores of rock and iron» but most of 
their bulk must be composed of matter 
of much lower specific gravity. Nearly 
40 years ago Moulton suggested that 
they contained great quantities of hydro- 
gen, as does the Sun, while the smaller 
planets had lost most of their hydrogen 
by diffusion into space. 

The more recent discovery of hydro- 
gen compounds in the atmospheres of 
the major planets fully confirms this 
view. It now seems quite clear that, if a 
mass of this order of magnitude and of 
composition similar to the Sun were per- 
mitted to cool from incandescence, the 
refractory constituents would settle out 
to form a dense core of metal and silicate 
rock. The outer gaseous portions con- 
taining oxygen, nitrogen, carbon, and so 
on, with an excess of hydrogen, would 
not condense till much later. The first 
compound to settle out would be water, 
forming an enormous ocean, which later 
would freeze into a thick layer of ice. 
Above this would be an atmosphere of 
hydrogen and perhaps helium and neon, 
containing such hydrogen compounds as 
ammonia and methane. At still lower 
temperatures the ammonia would freeze 
out. Uranus and Neptune appear to be 
in this sta^e, and Jupiter and Saturn in 
the preceding one. The finftle, with only 
a transparent hydrogen atmosphere left, 
is ffht Jound in our system. 

This would be a quite satisfactoiy rep- 
resentation if the cooling mass had biM 
under low pressure: hut it must not be 
forgotten that the force of gravity at the 
planetary surfaces is considerable, and 
the outer layers thousands of mUes 
A simple calculation shows tha^ a 
few hundred miles below the siujlaoe, 
the pressure most already be so as 
to reduce ordiiMiry gases to ahm ^a 
density they have whim liqhefied,;^!^^ 
tbrou{^ut most of the 
pressure far excels any 
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Rtudied in the experimental laboratory. 

From the known data regarding the 
size, mass, and central condensation (or 
moment of inertia) of a planet, it is 
possible to work out a “model” com- 
pound of three layers of material of 
given density. This was first done by 
Jeffreys, assuming a core of rock, an in- 
termediate layer of ice, and an outer at- 
mosphere of compressed hydrogen. Wildt 
— one of our best authorities on planet- 
ary matters — has recently published a 
detailed discussion from which much of 
what here follows is taken. Repeating 
his calculations, with allowance for the 
increase in density by compression so 
that the rock is six times as dense as 
water, the ice times as dense, and 
the compressed gas % as dense, he finds 
for Jupiter a dense core of diameter 43 
percent that of the planet — 37,000 miles 
— surrounded by a layer of ice about 

13.000 miles thick, and then 12,000 miles 
of gas. For Saturn this core it» 18,000 
miles in diameter and the outer layers 

15.000 and 12,0(X) miles thick. 

T his is too generalized a model to be 
exact, but it suffices to show that the 
internal pressures must be very high. At 
the bottom of the outer layer this comes 
out 940,000 atmospheres for Jupiter and 

660,000 for Saturn: at the outer surface 
of the core 12,000,000 and 3,800,000 at- 
mospheres, respectively, and at the cen- 
ter 59,000,000 and 16,000,000. In the up- 
per tenth of the outer layer the pressures 
reach the highest value which has yet 
been studied accurately in the labora- 
tory (about 50,000 atmospheres'). Below 
this, we have to rely upon extrapolation* 
This is none too certain, especially for 
the ice layer, f<tr ice is one of the sub- 
stances which exists in several polymor- 
phic forms, Bridgman having recently 
discovered a seventh, stable at pressures 
from 20,000 to 40,000 atmospheres. 
Whether still more changes occur at 
higher pressures, we do not know. We do 
know, however, that the distinction be- 
tween liquid water and vapor exists only 
below the critical temperature of 374 
degrees, Centigrade (or 647 degrees on 
the absolute scale). Above this tempera- 
ture there is a continuous ohange of 
prppiei^es with increasing pressure and 
density ^thout any sepai^ation of liquid, 
“^ 7 ^ , 

ael«ittl6c Amert- 


It is generally believed among physi- 
cists that there is no similar effect for the 
solid star. At any pressure there will be 
a definite melting point. From the exist- 
ing data, Wildt estimates that the melting 
temperature of ice VII would be 374 de- 
grees at a pressure of about 100,000 at- 
mospheres. This is a rough value — an 
extension of the curve for ice VI from 

300,000 atmospheres. But the pressure at 
the top of the ice layer, even in Saturn, 
is more than twice the higher figure. 
Wildt concludes that as these great 
planets cooled the water probably froze 
to a solid before it could condense to a 
liquid, passing directly from the super- 
heated fluid to the solid states. The mar- 
gin at tlie top of the layer is not large 
and he adds: “The transitory existence 
of a shallow sea cannot entirely be ruled 
out.” In the deeper part of the ice layer, 
at a pressure of several million atmos- 
pheres. freezing may have occurred while 
the temperature was almost what we 
usually call “red hot.” 

What the temperature in this ice-layer 
is at present can hardly he estimated ; it 
depends, among other things, upon the 
amounts of radio-active material in the 
<‘ore. But it seems clear that the ice must 
he in one of the high-pressure polymor- 
phic forms, and much denser than or- 
dinary water. 

For hydrogen the critical temperature 
is so low that it can he reached, and the 
gas liquefied, only by special laboratory 
technique. But, at a pressure of half a 
million atmospheres, even this “perma- 
nent” gas may be solidified. 


The idea that, above the shell of dense 
ice, there may be a thick layer of solid 
hydrogen---not cold, but hot, in the or- 
dinary significance of these terms — 
sounds like the wildest of dreams. But 
the possibility is based upon the exten- 
sion of a tested physical formula beyond 
the realm of observation. Molecular 
physics is not yet in a position to cal- 
culate from pure theory what the melt- 
ing point should be, and the formula has 
therefore a certain empirical element, es- 
pecially in the numerical values. But it 
is physically reasonable, while the older 
estimates, disregarding high-pressure ef- 
fects, were not. 

S UCH theory as exists at present sug- 
gests a still more picturesque possi- 
bility. All students of chemistry recall 
that hydrogen comes in the same column 
of the periodic table as the alkali metals 
— lithium, sodium, and so on, and the 
question, “Why is hydrogen not a 
metal?,” is an old one. We may say now: 
“Because its atoms tend to pair off into 
molecules instead of forming a crystal- 
lattice with freely moving electrons, as do 
those of lithium,” and recall that a simi- 
lar tendency to form diatomic molecules 
makes nitrogen an almost inert gas of 
very different properties from its homo- 
logue phosphorus. Certain theoretical 
calculations of Wigner and Huntington 
indicate that at pressures of a few hun- 
dred thousand atmospheres, hydrogen 
might pass over into a crystal-lattice, that 
is, into a metallic state. It would then be 
more than half as dense as water, and 
conduct electricity freely. Whether this 
can actually happen, 10,000 miles be- 
neath the surface of Jupiter, no one can 
yet say. But the possibility is good evi- 
dence that the advance of physical theory 
has not taken the picturesqueness out of 
astronomy — any more than steam has 
spoiled romance at sea. The more we 
know, the more remarkable, as well as the 
further-reaching, are likely to be our con- 
clusions . — Mount Wilson Observatory, 
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Grand Coulee Progresses 


Monster Dam and Appurtenant Works Will Cost 
Over 376 Millions . . . Dimtmsions . . . Coinp<ments 
. . . Progress of Work . . . Difficult Problems Met 

By R. C. SKERRETT 


G rand codlkk dam, in the .state 

^ of Washington, is being steadily 
reared from the depths of the Co- 
lumbia River Canyon toward its ultimate 
maximum height of 553 feet. W<»rk on 
this tremendous undertaking has been 
divided into two major contracts: one 
embracing the building of the so-called 
“low dam,” rising well above the high- 
water level of the river; the other call- 
ing for the completion of the integral 
but surmounting section, which will car- 
ry the dam upward to its prescribed final 
crest line. The low dam section was fin- 
ished in January, 1938, and work on tlie 
remainder of the gigantic concrete bar- 
rier was started during the first half of 
the current year. 

The low dam was authorized in 1934 
because it would give relief to the un- 
employed and the structure, when finish- 
ed, would make it possible to generate a 
large block of marketable electricity 
when plant for that purpose should be 
installed. The building of the high dam. 
now underway, will serve much broader 
fields, because it will make possible gen- 
eration of a considerably greater amount 
of power and render practicable irriga- 
tion of 1,200,000 acres of rich but now 
virtually arid lands in the Columbia 
Basin. Indeed, the fundamental purpose 
of the Columbia Basin Project, of which 
the Grand Coulee Dam is the key feature, 
is the agricultural development of this 


particular region. Any surplus electricity 
may be distributed to consumers located 
within a radius of 300 miles from the 
dam site. The lands to be benefited by 
water pumped from the river will provide 
home sites for some 150,000 persons and' 
will, in addition, support on the project 
an urban population of 150,000 people. 
The fruits of the soil will, of course, be 
distributed throughout a far wider terri- 
tory and contribute to the sustenance and 
well-being of a great many more thou- 
sands of our citizens. 

W HEN the Columbia Basin Project 
was described in these pages, early 
in 1935, some emphasis was laid on the 
geological happenings that brought 
about the erosion of the deep, broad, and 
long Grand Coulee which, for 25.2 miles, 
is to be used as a balancing basin to 
store, for a prompt draw-down, 329,000 
acre- feet of water that can be fed by 
gravity flow whenever needed for irriga- 
tion. But nothing was told in our earlier 
article about what the same stupendous 


forces did 25,000 years ago in tlie canyon 
of the Columbia, where the Grand Cou- 
lee Dam is building. The invading ice 
sheet, which blocked the canyon below 
the dam site, raised the level of the river 
about 1500 feet, and detoured the stream 
westward where it eroded the Grand 
Coulee and, incidentally, overlaid the 
bed of the Columbia with a deposit of 
glacial drift, or till, that attained a ver- 
tical thickness of 500 feet. What happen- 
ed afterwards, when the river worked 
ceaselessly to readjust itself and to bur- 
row downward toward its ancient level, 
brought about conditions in the canyon 
that have presented major problems to 
the dam builders. 

When the Cordilleran ice sheet re- 
treated, and the Columbia was free to 
resume its ancient course, the river pro- 
ceeded to dig into its new bed of glacial 
material and to scour restlessly an ever- 
changing channel until it worked its way 
to the course traced by it in modern 
times. At the dam site, in midstream, the 
bed of the river is now from 40 to 50 feet 
thick over the underlying and 
far-reaching basic granite. 
From the center of the stream, 
outward and upward through- 
out the length of the dam, the 
overburden, of glacial origin, 
increases in depth to a maxi- 
mum of 200 feet, but beyond 
that range the depth is greater. 
The canyon slopes are blank- 
eted to a height of 500 feet witli 
material that formed part of 
the river bed laid there by the 
Cordilleran ice sheet. As the 
river worked its way downward, 
its banks were successively un- 
dermined and the disturbed silt 
and drift slid and readjusted 
themselves before coming to 
rest. Some areas finally attained 
a measurable degree of stabil- 
ity, while others, even today, 
are Insecure. It was because of 
this condition, a heritage of 
many centuries, that slides have 
occurred repeatedly during the 
excavation of the dam site. In 
the earlier stages of the work. 



The extraordinary hell conveyor system which transported excavated material from both 
sides of the river to Rattlesnake Canyon, hundreds of feet higher, where it was then dumped 
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while excavating where the west abut- 
ment of the dam was to rise, a single slide 
of 2,000,000 cubic yards moved down and 
athwart the roads built by the contractor 
to give him access to his operating area. 
That slide cost time and money to stabil- 
ize and to reconstruct the damaged road- 
ways, and, with some lesser slides, in- 
fluenced the Government in its decision 
to abandon the idea of a low dam, as such, 
and to go forward, instead, with the 
erection of the high dam now in hand. 

The low dam was designed to serve, in 
part, as the foundation for a future liigli 
dam, and the latter structure would liav«* 
required additional and somewhat ex- 
tensive excavation to afford the neces- 
sarily broader base contact with the 
foundation bed rock. The engineers of 
the U. S. Bureau of Reclamation realized 
that later operations might invite re- 
newed and possibly very costly, if not 
menacing, slides. Therefore, it was the 
part of wisdom to build a high dam at 
an early date. Furthermore, there were 
involved some uncertainties concerning 
the effectiveness of the bond that could 
he made between the supporting surfaces 
of a completed low dam and the super- 
posed concrete mass that would form the 
body of the high dam. It was feared that 
the vibrations that might be set up at 
flood stages, with the pool at its maxi- 
mum elevation, would weaken and per- 
haps overtax the bond between the old 
and the new concrete. Accordingly, a 
change order was issued by the Federal 
authorities in June, F13S, and construc- 
tion of the much desired high dam — 
urged consistently by the Columbia 
Basin Commission of the State of Wash- 
ington — was started. The preparatory 
work up to that time made that course 
feasible. 



Pouring concrete within the towering east cofferdam for the central section of dam. E)och 
bottom-dump bucket such as the one shown holds four cubic yards, or eight tons, of concrete 


T he contract for the original low dam, 
made with the Mason-Walsh-Atkin- 
son-Kier Company in 1934, called for a 
structure that would contain 3,600,000 
cubic yards of concrete. For the agreed 
sum of $29,339,301, the contractor stood 
ready to build the substructure to a 
height of 177 feet above bed rock and 
rising well above flood-water level — ^that 
substructure ultimately to be surmount- 
ed by a contemplated much higher dam. 
The low dam section was finished in 
January, 1938, and contained the requir- 
ed 3,600,000 cubic yards of concrete; 
but the high dam, with its appurtenant 
structures, will bring the total amount of 
concrete placed up to 10,250,000 cubic 
yards — a volume of concrete 2V:i times 
greater than the amount used in build- 
ing Boulder Dam and its various asso- 
ciate features. 

From its lowest contact with bed rock 
to the top of its Orest, Grand CoOlee Dam 
will rise 553 feet. From wall to wall of 
the canyon, the structure will havp a 
maximum length of 4200 feet Where it 
rests m the sustaining granite, the dam's 


hane lias a tran^'vels^; spread of 500 feet. 
Along its crest, which is 30 feet in width, 
there is to he a roadway 26 feet wide con- 
necting with a highway on each flank of 
the canyon. The spillway, centrally lo- 
cated, will be 1650 feet long and 47.6 feel 
lower than the crest of the dam. That 
spillway is to be equipped with 11 steel 
drum gates, each 135 feet in length; 
when those gates stand up to their full 
height of 28 feet, the level of the im- 
pounded water will be 357 feet above 
the Columbia River at low stage. Tht; 
basin, when filled to capacity, will hold 
10,000,000 acre-feet of water, and the 
back-water will extend upstream to the 
Canadian border, 151 miles distant. 
When the spillway gates are lowered into 
their recesses in the crest of the spillway, 
the 11 openings will permit the escape of 
water at the rate of 1,000,000 Cubic feet 
per second— volume more than twice 
as great as the recorded maxlmunt fl^od 
dischar^ of the river at the dam site. 
The pool above the dam will provide a 
storage of 5,200,000 acre-feet of water 
which can be withdrawn, as needed, for 


irrigating liic lands of the Columbia 
Basin Project. 

The body of the spillway section of the 
dam, below the crest of the spillway, will 
he pierced at three different levels, 100 
feet apart vertically, by a total of 60 
gated outlets 8V2 feet in diameter, 
through which water can be released into 
the river below the dam to maintain a 
regulated flow for purposes of power de- 
velopment and navigation on the river 
below the Grand Coulee Dam. On each 
side of the river, at the downstream face 
of the dam, there is to be a power house 
in which will be installed nine prime 
turbines, each of 150,000 horsepower. In 
the west power plant there will also be 
three smaller service units. All told, the 
ultimate generating capacity of the two 
{K>wer plants will total 2,182,500 kva. 
The generating capacity of the Grand 
Coulee Dam will be about 50 percent 
greater than that of Boulder Dam. * 

The average annual flow of the Colum- 
bia, at the dam site, is 109,000 cubic feet 
of water per second, while the cor- 
responding flow of the Colorado River is 
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not much more than one fifth of this. 
Grand Coulee Dam will ho the means , of 
increasing by 100 percent commercial 
power development between the new 
structure and the point where the Snake 
River joins the Columbia, and will add 
50 percent to the potential power de- 
velopment below that point. 

On the upstream side of Grand Coulee 
Dam, at the western abutment, there is 
to be constructed a pumping plant in 
which will be placed 12 big electrically 
driven units having a combined dis- 
charge of 19,200 cubic feet a second. 
Each pump will force the water up hill 
to the western crest of the canyon 
through a pipe, 10 feet in diameter; de- 
pending upon the level of the pool, the 
pumps will raise tlie water from 295 to 
367 feet, in order to deliver into a canal 
1.7 miles long leading to the northern 
end of the Grand Coulee reservoir. Grand 
Coulee Dam, when finished, and equip- 
ped with all its turbines and generators, 
will cost $178,790,000. The pumping 
plant and the supplemental features of 
the irrigation system of the Columbia 
Basin Project will entail an added outlay 
of 1197,841,000. Thus the total will be 
$376,631,000, according to the estimates 
of the U. S. Bureau of Reclamation, 
which has designed the dam and the 
other features of the comprehensive pro- 
ject, and is directing the present work. 

The first great problem confronting 
the contractor was how to dispose of ap- 
proximately 15,000,000 cubic yards of 
earth and rock that would have to be ex- 
cavated in clearing the dam site in ad- 
vance of starting actual construction, 
after the Government had made the loca- 
tion accessible by building a branch rail- 
road 32 miles in length. The canyon, 
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adjacerni to ike dam sitei offered no low 
ground for a difoip iviilliin several miles 
along the river^ ai^d fo build roads and 
to use motor trucks to baui the soil away 
would have imposed prohibitive fsosti. 
Therefore, the oottiractor develofied a 
flexible and efficient belt-oonveyor system 
that could carry the muck from the first 
scene of operations, on the west flank of 
the river, accommodate itself to the steep 
and changing contours of the canyon for 
an ultimate distance of miles, and 
climb approximately 500 feet to dump 
into an immense pocket known as Rattle- 
snake Canyon. That belt conveyor has 
moved in the course of a working day 
nearly 51,000 cubic yards of spoil. The 
feeder belts, that delivered to the main 
belt, radiated to the active points of ex- 
cavating so that the motor trucks and 
tractor trailers had to move only a short 
distance in carrying their loads from the 
power shovels to the feeder units. This 
belt-conveyor system first served the ex- 
cavation within the west cofferdam and 
then transported selected material for 
ballasting the cells forming the walls of 
the west cofferdam. Later, with a suit- 
able extension, the system moved spoil 
from the east cofferdam and carried the 
waste material across the river and 
thence up to the main dump in Rattle- 
snake Canyon. The installation operated 
night and day, in fair and foul weather, 
saved months of time and a large amount 
of money. It was an adaptation of a sys- 
tem used in 1932, during the driving of 
the Boston vehicular tunnel under a sec- 
tion of that city’s harbor. 

Excavating the site for the western 
abutment of the dam was done within a 
cellular type cofferdam 3000 feet in 
length, for the most part parallel with 


t»nfltnirting forms and placing reinforcing steel bars of the great 18-foot penstocks that will 
diver water to each of the 150,000 horsepower turbines, of which there will be a total of 18 




the river, but entfi cl 

ture fumed ipore or 

13,()00 toua ojf steel sheet piliiig were uM 
iu coitstrueting the eolterdaiu, and 
piles ranged in letigdi knm 35 leet fo IkO 
feet The piles for a cell were assembled 
on the surface of the ground, like a tow* 
ering fence, and then driven, againaf in- 
creasing resistance, with the aid of four 
steam hammers equipped so that each 
could drive two piles at a time — ^the ham- 
mers being suspended from a gantry that 
made it feasible to shift them easily so 
that piles could be driven successively 
around the rim of the cell. The novel ar- 
rangement of the gantry enabled the con- 
tractor to do his work with speed and to 
complete the structure in three months 
during a winter when the thermometer 
dropped to 20 degrees below zero. Haste 
was essential in order that advantage 
could be taken of the low stage of the 
river and so have the cofferdam ready for 
service in advance of the succeeding 
months of high water. At flood stages, 
the river rises from 40 to 62 feet above 
the winter or low-water level. 


T he east cofferdam, within which most 
of the spillway section of the dam and 
the east abutment have been constructed, 
utilized much of the main river section 
of the erstwhile west cofferdam — an area 
over which the diverted river flowed while 
the east cofferdam was in use. 

A leak developed when excavation of 
the eastern area was well below the river 
level and in the vicinity of one of the two 
major cell groups that had first served 
for the west cofferdam. Some of the 
deeply driven piles had penetrated a 
layer of coarse sand; water, under suf- 
ficient head, followed upward around the 
piles when the work required the removal 
of an embankment that had been placed 
about those cells. The invading water in- 
creased in volume until it was flowing 
35,000 gallons a minute. Before that 
stage was reached, a dike was built 
around that corner of the cofferdam to 
confine the inundation, and then the next 
problem was to seal the leak. Despite 
feverish efforts to arrest the inflow by 
dumping earth, riprap, and other ob- 
structing materials on the riverside bases 
of the cells, large volumes of water still 
came in. Then foe engineers detemuned 
to do foe unusual — tried to sfiut out foe 
water by blocking it from foe insjde of 
foe cofferdam. The first thing was to lo- 
cate foe channels in foe sand slfratum 
through which the river was makiisb its 
way. That was aseertaln<Ml by numerous 
ex|»Ioratory drill holes. Next, a 
layer of bioken rock was dua^Msd^im foe 
leaking tree. Then, npon fort ifortt 
laid a foisk btsnkrt of 
enough to rertst . 
pressure bffoa ontlyfog 
The 
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pdncipa^ eement« 
And Beitloiti|e« Ben- 
tonite W An eArm that, when Mturated. 
expndg Imh 10 to 30 times its eriginal 
veltone And beeomes a gelatinous mass. 
The Bentonite, combined with the other 
ingredients of the grout, plugged suc- 
cessively the gravel and the rock of the 
filter ^d and then sealed the sand stra- 
tum through which the water had pre- 
viously worked its way into the coffer- 
dam. To do the trick, more than 12,500 
sanks of cement, 125,000 pounds of Ben- 
tonite in lumps and pulverized, 4600 
cubic feet of sawdust, and more than 
6800 cubic feet of shavings were used. 
In three days, an inflow of 8000 gallons 
per minute was cut down to less than 
1000 gallons per minute; and it took only 
a short time more to reduce the leakage 
to as little as 200 gallons a minute, which 
was easily kept under control. 

Midlength of the eastern cofferdam, 
and athwart the axis of the dam, there 
was exposed a narrow ravine that 
dropped abruptly to a depth of 120 feet 
below the general surface of the bared 
bed rock. That ravine had to be excavat- 
ed, but before it could be cleared, a 
slide started toward it from a flanking 
area. The contractor reared in the 1k»i- 
tom of the ravine a concrete arched dam 
and mounted upon it a rock-filled tim- 
ber crib which was to be backed on the 
pressure side with heavy riprap. The 
slide immediately afterwards resumed 
its advance, buried the man-made ob- 
struction, and poured into the ravine 
too fast for a good-sized power shovel 
to overcome it. The slide was halted 
effectually only by freezing about 3000 
cubic yards of wet and fluid earth and 
creating a dam from side to side of the 
ravine. The freezing was accomplished 
by pumping brine from two ammonia 
compressors, the total capacity of which 
was 80 tons of ice per day, through 377 
freezing points — pipes driven into the 
damp earth. 

I N handling bulk cement, the contrac- 
tor profit^ by what had been done 
earlier at Boulder Dam. The cement 
reached the western slope of the canyon 
by a branch railroad and was there 
stored in capacious sQos. From the silos, 
the cement was blown by compressed air 
through two 11-inch pipe lines. One of 
these, 2000 feet in leng^ delivered the 
dry cement to the westnoide concrete mix- 
hig plant, and the other pipe line car- 
ried similar oempnt to the east-^ide mix* 
ing |ilant, 6000 feet distant Ea<^ mixing 
planlp several atories higjhi and itself ele- 
vated, fed the concrete and the aggre- 
gates by gravity to tim batchers and mlx- 
ers^ and tli4 conereto thus prepared was 
dropitod Into bottom^iunp buckets, tot 
fto hauled toe concrete to 

the placing# Each dump bucket 

Whs yard capacity— that Is, 

toto; And tW batching, toixing, 






Steel trestle 3000 feet wide and 175 feet high paralleling axis of the dam and iiM»d for trains and 


cranes handling concrete and steel. It will be embedded in the concrete of the completed dam 


and discharging were virtually under au- work is now going forward in the hands 

tomatic control subject to the master di- of the Interior Construction Company at 

rection of a centrally located dispatcher an award cost of $34,443,240. The con- 

who, in turn, was linked by telephone tract calls for placing 5,250,000 cubic 

with foremen at the different pouring yards of concrete, containing 160,000,000 

points throughout the various parts of pounds of reinforcing steel; installing 

the widespread scene of operations. The 10,000,000 pounds of piping, 50,000,000 

highly mechanized facilities made it pos- pounds of gates and operating apparatus, 

sible to pour in a single month more 24,000,000 pounds of trash-rack metal; 

than 400,000 cubic yards of concrete. No and proper placing of penstocks having 

wonder the work of building the low a combined weight of 16,000,000 pounds, 

section was completed some months The Government will provide the elec- 

sooner than called for under the contract. trical plants in the two power houses ; 

The body of Grand Coulee Dam, from the generators will have a total capacity 

bed rock upward, is composed of a series of 2,700,000 horsepower when all the 

of great interlocking blocks of concrete, units are in place. The Government will 

with intervening contraction joints that also equip the great pumping plant on 

have been successively filled with grout the west side of the valley which will lift 

ic unify the structure. The blocks in the watei from the river and start it on its 

spillway part of the dam are 50 feet journey toward the lands of the Colum- 

square in plan, but elsewhere the blocks bia Basin Project. The distributing ca- 

are of lesser unit dimensions to meet dif- nals will reach to all parts of an area 

fering structural requirements. The about 100 miles in len^h and 60 miles 

blocks have been uniformly poured in in width; in dropping from the initial 

lifts of not more than five feet in height reservoir to the lowest level of the farm- 

during a given 72-hour period; and on lands, there will be suflicient head to 

top of each completed lift or block has generate power to operate pumps and so 

been laid parallel lines of 1-inch pipe in raise a part of the water a maximum of 

advance of pouring the concrete for the 100 feet to irrigate about 200,000 acres 

superposed block. . These pipes, which that could not otherwise be brought un- 

have been filled with grout after serving der cultivation. 

their purpose, carried river water that The Columbia Basin project is, indeed, 
was pumj^ through them to absorb the an engineering undert^ing of splendid 

heat induced by chemical action while proportions and of major importance, 

the eepcaete was setting. That cooling When brought to its ckmigned consum- 

offset the expansion of toe concrete and mation, toe enterprise will no doubt am* 

toe development of disruptive ply justify outlays that will total, accord- 

toreds that have often cracked and seri- ing to present estimates, $377,000,000— 

ously datnitged large masses of concrete $179,000,000 for toe dam and power 

that were not, so cooled. plant and $198,000,000 for the irrigation 

In January of toe present year, an system. Work on the Grand Coulee proj- 

aggregation of experienced contractors ect is under the direction of Mr. John C. 

was awarded the job of completing the Page, commissioner, U. $. Butoau of 

surmounting body of toe high dam. That Beclamation. 
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Tools Must Be Fit 


Hard Alloy . . . Cobalt, Chromium, Tungsten . . , 
Welded to Wearing Edges . . . Resists Wear . . .With- 
stands Heat ... In Tools, Cuts Faster, Lasts Longer 

By E. E. LeVAN 


EMI'PRECIOUS metals used in 
farm implements? Although seem- 
ingly unreasonable from either a 
useful or an economical viewpoint, it is 
actually being done. And because a spe- 
cial alloy of these metals is used, the 
farmer’s cost of plowing, cultivating, 
and harvesting is substantially lower. 
The paradox is easily explainable. 

As might be anticipated, only a rela- 
tively small amount of special alloy is 
used, and it is used only where it does 
the most go<id. Actually, it is a very wear- 
resistant, Stainless alloy of cobalt, chro- 
mium, and tungsten, and it is welded 
only to those edges or surfaces of im- 
plements which receive the brunt of the 
wear. Thus, a few ounces of the alloy 
protect an expensive implement, and the 
protection afforded makes the whole part 
last much longer. 

Farm implements are only one appli- 
cation of this principle, for industry as 
a whole makes wide use of this alloy to 
protect wearing parts. 

Steel mills use it on enormous shears 
which clip off steel billets as easily as 
a tailor cuts cloth. Automobile manufac- 
turers protect countless metal-working 
dies with it. Power plants, developing 
steam pressures of 1000 pounds per 
square inch and higher, use valves hav- 
ing seating surfaces “hard-faced” with 
this alloy. And, now, most large bus and 
truck engines are equipped with exhaust- 
valve seat inserts protected by a layer 
of the same wear- and corrosion-resistant 
materials. 

This alloy is no new discovery. Its 
history dates back to the period be- 
fore the World War, when El wood 
Haynes was manufacturing “horseless 
carriages.” Haynes, a mechanical genius, 
was also an eminent metallurgist. He 
was always interested in chromium al- 
loys and had done considerable work 
on stainless steel. At this time, however, 
he was searching for a stainless material 
from which to make tableware and 
cutlery. Several alloys of cobalt and 
chromium, which he made, were non- 
tarnishing, silvery and, on the whole, 
very suitable. On further experimenta- 
tion, however, he added tungsten to his 
mix and the lesulting material on solidi- 
fying was so hard that no ordinary tool 
steel would cut it. Observing this, 
Haynes decided that the metal might be 
adaptable as a cutting-tool material in 
his automobile plant. It worked splen- 
didly. 

Development followed rapidly. Dur- 
ing the War, when production of ma- 


chine parts was at its peak, Haynes 
Stellite, as the alloy was named, was an 
invaluable aid. Cutting at higher speeds, 
it increased production far above the 
level obtainable with ordinary steels. 
Because of this fact too, Haynes Stellite 
cutting tools began to be employed in 
machining operations throughout the 
manufacturing world. 

S OON after the War, the process of 
applying this hard alloy as an 
abrasion-resistant coating on other metals 
was perfected and generally adopted by 
industry. In 1924, this process was first 
introduced for protecting the drilling 
and reaming edges of oil-well drilling 
tools. Although drilling bits are subject 
to terrific abrasive action, the Stellited 
edges proved their economy by preserv- 
ing the bits to several times their former 
life. Although oil-well bits are now hard- 
set and hard-faced with an even more 
wear-resistant cast tungsten carbide dia- 
mond substitute, the silvery, hard, cobalt- 
base alloy is the standard hard-facing 
material wherever both surface smooth- 
ness and abrasion resistance are re- 
quired. 

The years from 1920 on have seen an 
enormous increase in the number of ap- 
plications for which this alloy is used. 
Typical examples of hard-faced parts 
are: plowshares; metal stamping dies; 
h<it-metal shears; automotive, aircraft, 
and steam valves; excavating bucket 



High-speed cutting of steel is easy 
for cebalt-chromlum-tungsten alloys 


teeth; glass shear blades; road graders; 
brick molds; pump shafts and pulver- 
izer hammers. The list now includes 
equipment used in every industry. 

Specific examples of hard-facing will 
illustrate how this alloy has been used 
to overcome specific problems of wear 
under extreme conditions. 

Steel jaws for holding two pieces of 
metal to be welded in an electric flash- 
welding machine are subjected to severe 
operating conditions. Suddenly they are 
clamped, vise-like, into the work. A 
heavy current is applied through them, 
as contactors, to the steel parts to be 
welded. The full discharge of the weld- 



Hard-faced valve at right after 650 
hours; center, steel after 150 hours 


ing^ current through the jaws produces 
a considerable amount of heat. As the 
weld progresses, dying sparks of hot 
metal strike the jaws, and, while the 
jaw surfaces are still hot, the finished 
work is quickly released. Naturally, 
steel jaws cannot last long under such 
service conditions. A company manufac- 
turing ^/^-inch steel pipe couplings, re- 
cently found that if the jaws were hard- 
faced by oxy*ac€tylene welding a layer 
of the cobalt alloy to the jaw-gripping 
faces, they lasted 10 times as lung as 
new steel jaws* 
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Thift principle has also been carried 
out on a larger scale at one of the large 
middle-vrestern steel plants. Here, the 
bits of grappling tongs for raising hot 
steel ingots from the blooming mill 
soaking pits were surfaced with this 
alloy. The application has been very 
economical. Where, formerly, 19,000 bits 
were kept on hand continually, a large 
reduction in inventory is now possible 
since tong bits with hard-faced points 
last over six times longer than new steel 
bits. 

In hydro-electric plants using very 
high heads of water as a source of power. 



The dough scraper, hard-faced, in 
long service without reconditioning 


the directing nozzles and valve needier 
have to be extremely accurate so that 
peak efficiency of the turbines can be 
maintained. At one installation in Cali- 
fornia, the water, under a head of 2200 
feet, travels at a rate of over 400 miles 
per hour through the nozzle. It is only 
natural that even hardened steel nozzle 
throats and needles should be severely 
eroded in a short time. Hard-facing in- 
creased the life of these parts from thiee 
months to over six years. 

I N making bread, the dough is knead- 
ed in a molding machine. By passing 
the dough through a series of rollers and 
then over curling rolls, the texture is 
improved and all the air bubbles are 
pressed out. Naturally the machines 
must be kept as clean as possible and 
the dough must run through evenly. To 
prevent it from sticking to tlie rolls, it 
is scraped off by blades held by springs 
against the rolls. Originally, molding 
machine manufacturers employed hard 
steel scrapers. These presented a prob- 
lem, however, because of their tendency 
to cut and sometimes scratch the rollers. 
Softer scrapers were then tried, but wore 
out rapidly. 

Recently, however, a New York City 
bakery solved this problem by hard- 
faciitg the wearing edges of the scrapers 
by oxy-acetylene welding. Because of 
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A foball alloy roller ih uned in this 
iiiucliitte to burnish freii»lit car axle- 


its low coefficient of friction and the high 
polish taken by the hard-facing alloy, it 
does not scratch the roller. In addition, 
since tin; alloy surface is perfectly stain- 
less, the scrapers are easy to keep clean. 
But the principal advantage gained is 
that the former difficulties with steel 
scrapers are now entirely eliminated. 
While steel scrapers had to be rcfinishcd 
every three months, hard-faced scrapers 
have now been in service for many more 
months without sh<»wing the least sign 
of wear. 

Giinding tln^ valves used to be a (re* 
queiit expense on the old family cai. The 
accompanying photograph of valves telK 
its own story. The steel valve head is 
burned completely through after onlv 
150 hours of service, wliile the hard- 
faced valve is still in excellent condition 
after over 650 hours. 

High-pressure, high-temperalui e steam 
valves serve in much the same manner, 
and, for this reason, it is only natural 
that they, loo, should likewise he pro- 
tected. Numerous installations have 
proved lh(! value of hard-facing steam 
valvt's, and have shown clearly that, 
when the seating surfaces of valves for 
high-pressure, high-temperature steam 
service are hard-faced, they last from six 
to ten times as long as ordinary steel 
valves. 

Protective coatings applied by hard- 
facing do not represent the only use for 
cohalt-chromium-tungslen alloys. Their 
principal use is that which Elwood 
Haynes foresaw 30 years ago — metal 
cutting tools. “J-MetaP’ and “2400,” the 
grades used for cutting tools, are daily 
performing machining miracles in auto- 
motive plants. They are used for turn- 
ing, facing, Ijoring, and milling nearly 
all grades of cast iron, malleable iron, 
and steql, as well as for performing cer- 
tain bperations on specialiied high- 
production jobs. 

Railroad shops are also reducing ma- 
chining time and costs with cutting tools 
of this material. Pistons and piston rings, 
valve bushings, and air-'pump cylinder 
bushings are only a few representative 
parts now being machined with cobalt- 


301 

chromium-tungsten alloy cutting tools. 

After car and locomotive axles arc 
rough-turned on a lathe, they are rolled 
or burnished to smooth out the bearing 
surfaces. This is done on a lathe where 
the axles revolve while a burnishing 
roller, pressed tight against the bearing 
surface, rolls out imperfections and pro- 
duces a mirror-like surface. Because of 
tlie hardness and extreme smoothness re- 
quired in a roller for such exacting work, 
rollers of this same cobalt-chromium- 
tiingsten alloy are employed by leading 
lailroad shops. In one shop, where spe- 
cial steel rollers develop irregularities 
after burnishing less than 2000 axles, 
rollers of this cobalt alloy have bur- 
nished over 21,000 axles in five years 
of maintenance-free service. 

T he ♦‘cononiy of hard-facing is well 
illustrated in the case of farm plow- 
shares, which have been studied by 
several state university agricultural ex- 
periment stations. The results of these 
surveys indicate that hard-faced shares 
ultimately cost the farmer only one-lhird 
to one-half as much to use as plain steel 
shares. These figures are averages of re- 
sults obtained in different states through- 
out the country. Including intangibles, 
the savings made by using hard-faced 
plowshares are even greater, because 
there are only one-fifth as many slops t<> 
change shares and fewer trips to town 
for resharpening service — a substantial 
time saving. In addition, the hard-faced 
shares are found to “scoui” and stay in 
the ground well, plowing to a more uni- 
form depth. 

Similar results aie being obtained in 
machine shops using tools of this alloy. 
The initial cost of tools is slightly more, 
hut production is increased — in many 
cases, up to 150 percent — because of the 
increases in speeds and feeds made pos- 
sible by the unique qualities of tlie alloy. 
In addition, the number of pieces turned 
out between tool sharpenings is .sub- 
stantially increased — insuring more con- 
tinuous piodiiclion as well as lowere<l 
ultimate too) costs. 

The adaptation of the alloy to such a 
variety of uses affects almost every com- 
modity wc buy. Consider the family car 
again. From bumper to bumper it has 
been shaped by dies and tools hard- 
faced with or made of solid cobalt- 
chromium-tungsten alloy. Many parts of 
the engine and transmission have been 
machined with tools of this alloy. Many 
of the body stampings have been made 
of the same alloy, which is also used in 
the knives to cut the upholstery cloth and 
tire fabric. The oil and gas on which 
the car operates have been produced 
from wells drilled with hard-faced tools 
and handled in the refinery by me8ns of 
Stellited pumps and valves. And finally, 
even the cement in the concrete road 
upon which the car runs has been ground 
in mills of this wear-resistant alloy. 


Many New Forms of Matter are Being Produced by 
Modern Research in Nuclear Physics, but Science 
Knows no Way to Transmute Matter Economically 


W ITH the pioneer experiments in 
artificial transmutation of the ele- 
ments less than seven years old, re- 
search in this field of nuclear physics is 
now being vigorously pursued in many 
physical laboratories. In consequence, 
hardly a month goes by without the an- 
nouncement of the discovery of some new 
kind of atom in some laboratory. It ap- 
pears that probably before long every 
kind of chemical element will be pre- 
pared in an artificially radio-active form, 
as in the case of those to be described, 
and that we are just at the beginning of 
a long and fruitful period of research 
into the applications of this host of new 
substances. 

Let us recall the general ideas involved 
in producing new kinds of matter by 
transforming the nucleus. Each atom con- 
sists of a centra] nucleus which carries a 
charge of positive electricity surround- 
ed by enough outer electrons (nega- 
tively charged ) to make the whole atom 
neutral. The central nucleus also carries 
most of the mass of the atom, for the 
electron weighs orily 1/1800 as much as 
the lightest nucleus, that of ordinary 
hydrogen. 

In order to transmute an atom from 
one kind into another it is necessary 
somehow to affect the central nucleus, 
and this is not easy to do; 
first, because it is very 
small and so it is hard to 
hit and, second, because it 
is very tightly bound togeth- 
er and so it must be hit 
hard in order to break it 
up. A glance at Figure 1 
will remind us of the scale 
of distances involved. Oppo- 
site the arrow at the top, 
is indicated a space which 
actually is exactly one cen- 
timeter in length — about 
four tenths of an 4nch. Go- 
ing down the scale, each 
division corresponds to tak- 
ing a length one tenth of the 
preceding amount, so the 
bottom of the ladder, which 
is 13 steps down, corres- 
ponds to a length of 1/10,- 
000,000,000,000 centimeter. 

Opposite various places on 
the ladder arc written the 
names of things whose size is appro- 
priate to that place in this scale of 
lengths. Plainly, if the diameter of the 
nucleus is only 1/10,000 that of the atom, 
its cross-sectional area is only 1/100,000,* 
000 that of the whole atom, so if we shoot 
a projectile into the atom at random 


( and we know of n(» way to take a better 
aim ) there is only one chance in 100,000,- 
000 of hitting the nucleus. 

Hence a great many of the projectiles 
shot in will generally be wasted. Sup- 
pose, for example, we have accelerated a 
hydrogen atom nucleus or proton by let- 
ting it fall through a potential drop<K>f 
1,000,000 volts, and that it then strikes 
a target of matter which we wish to trans- 
mute. A competition begins. The proton, 
being charged, attracts the electrons of 
the atoms in the target, setting them in 
motion and thus losing some of Its en- 
ergy. By rare good luck it may hit a nu- 
cleus in the first layer of atoms in the 
target. But, if it does not, it goes on to 
the second layer; however, with dimin- 
ished energy because of what it has lost 
to set the electrons in motion. In the sec- 
ond layer it again has a very small 
chance of hitting a nucleus and it con- 
tinues losing energy to the electrons. In 
general, if it does not hit a nucleus it 
will penetrate about 100 atomic layers 


before being slowed down so much that 
it would be unable to make an effective 
hit. In each layer its chance of suoceas 
is one in 100,000,060, so in all 100 layers 
it is about one tn 1,0^, 000* 

This, in a nutsfaeU, is Ae reason why it 
has not' been possible to make the new 


transmuted elements on a large scale: 
We do not know how to aim the pro* 
jectiles in order to increase the percent- 
age of hits. Thus a great deal of the ener- 
gy supplied to the suppositious trans* 
mutation machine goes into accelerating 
projectiles which never do anything effec- 
tive. That is why physicists generally feel 
tliat this kind of research is not going to 
give any new source of power in a form 
useful for heavy industry, even though 
immense stores of it are latent in the 
atomic nucleus. But that does not mean 
that the new nuclear physics is without 
value, for the new materials thai arc 
being produced are already finding wide 
application in biological and medical 
research. 

B ut let us consider more in detail 
what happens in those rare 
events in which a successful hit is 
made, to see why it is that physicists 
everywhere are devoting their whole at- 
tention to these studies. To appreciate 
the situation, we must re- 
member that the central nu- 
cleus is believed to be built 
of two kinds of particles, 
the proton and the neu- 
tron, The proton has unit 
atomic weight on the chem- 
ist V scale (approximately) 
and is positively cdiarg^ 
with what we shall call unit 
charge, the same degree of 
charge as the negative 
charge of the electron. The 
neutron has essentially the 
same wei|^t as the proton 
but carries no charge. So a 
nucleus gets its total charge 
from the protons contained 
in it and Its mass oomes 
B'om the joint contribution 
of the protons and the nijm* 
Irons* 

We may make a graph tn 
which there is a plane f or 
every conceivable kind of 
nucleus by plotting the number of tmu- 
trons on a vertical scale and the 
of protons on a h^iaoiktal ac#l^ TMs Ws 
be^ done 2 fortte 

dements of low ammie ^ 

‘In thia , <t|ie 'mm 
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Figure 1 : Each vertical step downward correspondi to a length 
one tenth that of the previous step, starting with one Centi- 
meter (shown full scale at top) and extending down 12 steps 
to the atomic nucleus— the smallest thing known to science 
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IN THE Laboratory 


By E. U. CONDON, Ph.D. 

Afttociate Director, Weetinchouso Research Laboratories 


are indicated by solid circles. It will h« 
noticed that these occupy the central part 
of the diagram, corresponding to equal 
numbers of protons and neutrons or only 
slight departures from this rule. The part 
of the diagram corresponding to very 
heavy hydrogen, say of atomic weight 
ten — one proton and nine 
neutrons — is blank, and so 
is the part corresponding to 
nuclei containing many pro* 
tons and few neutrons. 

There must be something 
about the forces holding nu* 
del together which favors 
the nuclei having equal num- 
bers of neutrons and pro- 
tons and makes the others 
unstable. 

In the diagram will also 
be found two other sets of 
circles, some containing plus 
signs, the other containing 
minus signs. These repre- 
sent the new kinds of atoms, 
all of which have been dis- 
covered in the last few years 
by research in nuclear phys- 
ics. Why they were not 
found in nature is also clear, 
for they are all radio-active 
— that is, unstable — and dis- 
integrate in periods from a 
few minutes to a few days; 
at any rate, so rapidly that 
none could survive geolog- 
ical epochs even though 
some supplies of them were 
initially present. 

« These radio-active atoms 
all disintegrate in one of two 
ways. Hum marked with a 
mitius sign shoot out elec- 
tions spontaneously and 
thus, in effect, gain a posi- 
tive charge without appreci- 
able loss of mass. It is the 
same as if one neutron 

into a proton by splitting off 
and ejiksting a negatively charged elec- 
tron. This results In forming as a product 
ttuclens the kind that is downward and 
to the right one place each way, as in- 
dicated in Figure 8. Similarly, those in 
F%ttre 8 are marked with a plus 
aign akcot out positrons or positive elec^ 
spontofiebudy. Ikis proce«« is. the 
sii&gaiia;j^^ in the nucleus chang- 
Jpi 'inio a^i^^ splitting off and 
a i^irofi. 


it will be noticed in Figure 2 that all 
tile electron-emitting elements are on the 
neutron-rich side of the stable elements 
and all the positron-emitting elements 
are on the proton-rich side. Not only are 
the elements which occur naturally the 
only stable ones, but the way in which the 


unstable ones break up is just that which 
results in a product of stable type. If the 
instability is due to an excess of neutrons 
the nucleus corrects this by shooting out 
an electron, while if it is due to an excess 
of protons the correction is made by 
shooting out a positron. 

So far we have not spoken very much 
about the nature of the projectile but 
that is important too. Nudear transfor- 
mations can be produced by hitting nu- 
clei with: 


a. Gamma rays or X rays of high fre- 
quency (short wavelength). 

b. Protons obtained from high-voltage 
discharge tubes operated by a Van 
de Graaff machine or from a cyclo- 
tron. 

c. Deuterons, or nuclei of heavy hydro- 
gen, obtained in the same way as b. 

d. Alpha particles, or nuclei of helium 
atoms, obtained from high-voltage 
discharge tubes or from the cyclotron. 

e. Neutrons — which are 
themselves obtained 
from nuclear reactions 
in which targets are 
bombarded with one of 
the four preceding 
agents. 

One might think that they 
could also be transformed 
by bombarding by high-volt- 
age electrons, but this ap- 
pears not to be the case. At 
least, there is no certain 
evidence for such processes, 
which means that electrons 
arc much less effective than 
the agencies just listed. 


G amma rays are least ef- 
fective and the over-all 
process is especially ineffi- 
cient, as strong sources of 
the gamma rays are not 
available. They have been 
shown to eject a neutron 
from the nucleus when they 
arc absorbed by a process 
that has many points of sim- 
ilarity to the ejection of 
electrons from a metal by 
ordinary light in a photo- 
cell. The use of gamma rays 
is principally of theoretical 
interest in learning about 
nuclei and does not seem 
likely to be an important 
means of producing radio- 
active materials. 

Neutrons are interesting 
projectiles with which to 
make nuclear changes. As 
they are uncharged they are not repelled 
electrically by the positively charged nu- 
cleus, so they do not have to hit it hard 
in order to penetrate. As a result, even a 
neutron that is going very slowly, com- 
paratively spealdng, is able quietly to 
fall into a nucleus and be captured by it. 
With the development of powerful 
sources of neutrons now in progress, this 
means of making active materials will 
probably be of greatest importancoin the 
future. The ease with whi^ neutrons are 



Figure 2: In the lower left-hand corner, marked n and p, are 
the simple units out of which the nuclei of all atoms are 
built. The shaded circles show the kind of nuclei occurring 
in nature lor the ten lightest chemical elements. Circles with 
+ and — signs inscribed within them correspond to the new- 
ly discovered radio-active species of the same elements 
which spontaneously emit positrons and electrons, respectively 
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captured, even when going slowly, is 
what accounts for their absence as free 
particles in nature* If a neutron is pro- 
duced in any manner whatever, it will go 
through matter until it is caught by some 
nucleus within a very short time. 

A great advance in our understanding 
of what happens in a nuclear collision 
has been made by Prof. Niels Bohr, of 
Copenhagen, the same man who, more 
than 20 years ago, pointed the way to un- 
derstanding how the outer part of the 
atom is built. He points out that the vari- 
ous particles in a nucleus attract each 
other so strongly that, the instant the 
projectile enters, its energy is divided up 
among all the particles and capture is 
thereby effected because then no one par- 
ticle has enough energy to escape from 
the attractions of the rest. This situation 
is in sharp contrast to what would hap- 
pen, for instance, if a star were to enter 
the space occupied by the solar system. 
The solar system is such a wide-open 
structure that, although the star would 
undoubtedly set up great disturbances in 
the planetary orbits, it would be very un- 
likely to losfj enough energy in this way 
to be captured and remain with the Sun 
to make a double start. 

After the projectile is captured and its 
energy divided up among the other par- 
ticles we are left with an intermediate or 
compound nucleus which contains all the 
particles that were originally in both the 
struck nucleus and the projectile. But it 
differs greatly from an ordinary nucleus, 
in that it has a great deal more energy 
than a stable one. This energy is in llie 
form of energy of motion that is distrib- 
uted among the various particles. After 
a lime, more or less by chance (that is, 
by such a complicated sequence of events 
that we do not know how to calculate 
them ) , some one particle will get enough 
energy to escape from the attractions of 
the others and so will be expelled. 

W HEN this happens, the product that 
results is in a more or less stable 
condition. If the material bombarded, the 
nature of the projectile, and the nature 
of the emitted particle, are such that the 
resulting atom is of the stable kind, then 
nothing further happens. A transmuta- 
tion of the atom from one kind to another 
has been effected, but that is all. But if 
the atom is of an unstable kind then, 
after a comparatively long time — some 
hours or days — the nucleus will readjust 
itself by emitting an electron or positron, 
in an effort to change info a stable kind 
of atom. 

So rapid has been the progress in this 
field that now literally hundreds of differ- 
ent cases are known in which different 
atoms are subjected to different transmu- 
tations by different kinds of projectiles. 
Right now a great deal of effort is being 
devoted to more exact study of the details 
of the processes — ^how they depend on 
the energy of the impacting projectile 
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and details about the energy with which 
the emitted particles are sent out. 

It will perhaps make the discussion 
clearer if we explain briefly the meaning 
of the symbolic equations which the nu- 
clear physicist uses to describe atomic 
transmutations. It is now customary to 
denote one atom of a substance by the 
same symbol that the chemists use, pre- 
fixing it with a subscript that tells the 
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Fiffure 3: When an electron is emit- 
ted the change is as shown in (a), 
with one neutron changing into a 
proton. When a positron is emitted 
the opposite is true, as shown in (b i 

number of protons in the nucleus and 
adding a superscript that gives the total 
number of neutrons and protons. Thus 
iBe” stands for a nucleus of the kind of 
beryllium atom which has a total of nine 
protons and neutrons and contains four 
protons. The changes taking place when 
one atomic species is bombarded by 
another can then be indicated by equa- 
tions, in much the same way as the chem- 
ist is accustomed to indicate the reactions 
between atoms in order to form mole- 
cules. 

Ah an example, consider the equation 
.Be’ + aHe^-^eC^-^eC^-f on^ 

This expresses the fact that, when a tar- 
get containing beryllium is bombarded 
with alpha-particles or high-speed helium 
nuclei, in some cases the alpha-particle 
will be caught and fused in with the 
heryllium nucleus, giving temporarily an 
“excited” ( or surplus-energy -containing ) 
nucleus of the isotope of carbon which 
contains seven neutrons and six protons 
in its nucleus. Reference to Figure 2 
shows that this is a kind that occurs 
stably in nature, but here it is formed 
with so much excess energy that it is not 
stable and very quickly (without any 
measurable delay) breaks up, as indi- 
cated, into a carbon nucleus of atomic 
weight 12 and a neutron. This particular 
equation is historically important, as it 
corresponds to the process by which neu- 
trons were first discovered by Prof. J. 
Chadwick, who was then at the Caven- 
dish Laboratory at Cambridge Univer- 
sity, England. 


There ere i^uite a numW of reactions 
of this same type, in which, when an ele- 
ment is bombarded with alpha«partlcles, 
the alpha^particle is captured ai^ a neu- 
tron is emitted. Evidently the froiiuct 
nucleus thereby formed has two more 
protons but only one more neutron than 
the original nucleus, and this tends to 
make it too rich in protons; that is, tends 
to put it on the side of the stable elements 
in Figure 2 where the positron emitters 
lie. It was, in fact, through the study of 
reactions of this type that this kind of 
artificial radio-activity was discovered in 
1934 by Irene Curie and her husband, F. 
Joliot. 

P ROCESSES of just the opposite type 
were discovered and first studied by 
Fermi and his cx>lleague8 at the Univer- 
sity of Rome. He bombarded targets with 
fast neutrons and found that alpha-par- 
ticles were emitted. The first reaction of 
this type was studied by Feather, who 
found that boron (B) is produced from 
nitrogen (N) by bombarding with fast 
neutrons. The equation is 

,N” -f on' ,N'*’‘ oB’' + uHe' 

As it happens, in this case as in several 
f)thers, the nucleus produced is a stable 
one. But in this reaction the net change 
from the struck to the product nucleus is 
t(» rob it of two protons while taking away 
only one neutron. This change tends to 
make the product lie outside the group 
of stable elements of Figure 2, and in 
such a way as to leave the product hav- 
ing too many neutrons. Therefore, one 
might expect sometimes to produce un- 
stable elements in this way, and that 
when he did so they would always be the 
kind which emit electrons and not posi- 
trons. That is exactly what Fermi and his 
associates found. 

Now we may consider a specific in- 
stance of a radio-active element that is 
formed in two different ways. Thus, for 
example, Fermi found a reaction of the 
type just considered when phosphorus 
( P ) was bombarded by fast neutrons to 
give radio-aluminum, 

-f c>n’ ,^1*" + ,He^ 

The aluminum atoms of this variety aref 
unstable (ordinary aluminum is i«Al*^) 
and disintegrate by converting one of 
their neutrons into a proton with ejection 
of an electron. This process happens at 
such a rate that the average “life’* of 
suok an aluminum atom before it is con- 
verted into a silicon atom is 137 seconds. 

On the other hand this same kind of 
radio-active aluminum may also be pro- 
duced by bombarding aluminum of the 
ordinary kind with neutrons. In this case 
the neutron is simply captured on strik- 
ing the aluminum nucleus, according to 
the reaction 

,«A1*' + on' wAl** 

The radio-aluminum produced in this 
way is found to disintegrate in the same 
way as the other and in all respects seems 
to be the same stuff. 





Direct Current Super-Power 


Is High Tension D.C. Transmission Coining Soon? 
. . . Engineer Discusses Its Advantages . . . Awaits 
Only Perfection of Apparatus . . . Almost Ready 


P OINTING out that power use in this 
country has increased ten-fold in less 
than 18 years, J. D. Ross predicted 
in a recent address before the Engineers* 
Club of Seattle a similar further increase 
in less than 20 years (to more than a 
thousand million kilowatt-hours) and 
advocated inter-tying the great federal 
plants in the country with a network of 
direct-current transmission lines. Bonne- 
ville, Grand Coulee, Boulder, TVA, and 
the “million horsepower” Skagit, of Se- 
attle, are foundation stones for this su- 
per-power era. Power from these plants, 
from great hydro and steam plants yet 
to be built, would be distributed on trans- 
mission lines a thousand or more miles 
long cross-cutting the nation at inter- 
vals of 250 to 500 miles. 

Direct-current transmission now awaits 
only the development, in enormously in- 
creased capacity, of tubes similar to 
those small ones now made for radio. 
These tubes would be used as rectifiers 
to convert A.c., after its generation and 
stepping up to a high voltage, into n.c. 
Then at the receiving end, other tubes 
would convert the power into a.c. again 
so as not to disturb existing community 
systems. 

The present method of transmission 
using A.C. is subject to severe limita- 
tions, one of the most important of which 
is an electrical effect which causes great 
loss of power but which does not affect 
D.C. transmission. Hence “the practical 
transmission distance for a.c. for very 
large blocks of power seems to be about 
300 miles,’* said Mr. Ross, He then con- 
trasted A.c. and D.C. by means of a spe- 
cific example. “An ordinary three-phase 
A.c. circuit that will transmit 48,000 kilo- 
watts 300 miles with 5.66 percent power 
loss, if used with D.c. with one wire re- 
moved, will transmit 68,500 kilowatts 
with the same percentage loss. This 
means that a two-wire D.c. line will de* 
liver 43 percent more power than the 
three wires of an A.c. line, using the 
same size conductor and the same insula- 
tion. With longer distances, the compari- 
son is still more favorable to d.c. trans- 
mission. 

“It is customary, in order to insure 
continuity of service, that duplicate lines 
be used. Ordinarily that would require 
four wires. Here comes a tremendous 


saving in cost. By making one wire posi- 
tive to earth and one wire negative to 
earth, we can use one wire for each cir- 
cuit, and use only two wires instead of 
four. . . . 

“Two such circuits of only one wire 
each would deliver 684,000 kilowatts per 
wire 100 miles away, or a total of 1,368,- 
000 kilowatts. If these two wires reached 
from the Columbia River to Chicago, 
they would deliver in Chicago about 

760.000 kilowatts. If the voltage of each 
wire were raised from 400,000 to 500,000 
volts, the wires would deliver Chicago’s 
total need of 1,000,000 kilowatts. 

the wires were carried on to New 
A York at 400,000 volts, the Columbia 
River would deliver to that city about 

516.000 kilowatts. If the voltage were 
raised to 700,000, the wires would de- 
liver New York’s demand of 1,500,000 
kilowatts.” 

The apparatus for rectifying the high 
voltages necessary for D.c. transmission 
“will be slowly perfected over the next 
few years,” predicted Mr, Ross. “Some 
of our brightest engineers are hard at 
work on this problem. Already it is pos- 
sible to use three 50,000-volt rectifiers in 
series, delivering 150,000 volts (d.c.) on 
the transmission line. What we need, 
however, for 1000- or 2000-mile lines is 
not 150,000 volts, but 400,000 or 500,000 
volts, or higher.” 

Mr. Ross said further that with the 
coming of D.c. transmission, huge gen- 
erators with higher efficiency will make 
their appearance. Treated poles, instead 
of towers, would be used to carry the 


wires. The saving in copper due to the 
use of fewer wires or cables would partly 
be offset by the high cost of the tubes at 
each end of the circuit. However, the 
fact that the generating can be done at 
the source of cheapest power will bring 
a much lower generating cost so that the 
cost of electricity to the consumer can 
be lowered. 

The system now proposed contem- 
plates use of most if not all the unde- 
veloped water power totalling, according 
to the United States Geological Survey, 
over 52 million kilowatts, and the con- 
struction of steam power plants near coal 
mmes and in lignite fields. The coal re- 
serves of the nation are estimated at 
about three thousand billion tons, and 
there are enormous lignite fields in 
Dakota and in Texas. On the average, 
each pound of coal will produce one kilo- 
watt hour, while low grade lignite will 
produce somewhat less than one kilo- 
watt-hour per pound. Utilization of these 
sources together will, however, supply 
the demand for electricity for many years 
to come, the drain on no one of them 
ht*ing unreasonable. 

But what are the economic possibili- 
ties of D.c. transmission? Costs through- 
out the country would be largely equal- 
ized. There will be no isolated power 
plants. Irrigation and manufacture could 
be carried on with equal ease in any part 
of America, whether it be in the dust 
bowl or on tidewater. Industries could 
be located anywhere and congested areas 
could be decentralized. Most important, 
perhaps, is the fact that power could be 
delivered from a distance of 1000 miles 
at about the cost we get it from 100 miles 
distance today. In addition, the greater 
flexibility of transmission, allowing huge 
amounts of electricity to he sent over 
long distances by u.c., will tend to pro- 
mote greater use. 



Alternating current is stepped up to a high voltage, converted into direct cur- 
rent with a tube, then re-converted to alternating current at the point of Use 
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A MONTHLY DIGEST 


Tractoh for Comfort 

H ave you heard the latest one about ihis 
farmer*a daughter? Well, her Old Man 
got one of those new MinneapoHs-Moline de 
luxe tractors and she did all the plowing. 
Reason enough: the tractor has all the com- 
forts of home — and a few others besides. 

Radio; self-starter; an enclosed, all-steel 
cab; safety glass; comfortable, cushioned 
seats for two; complete lighting system; self- 



All the comforts of home 


energizing brakes — it has them all. Further- 
more, it is lined with sound-absorbing ma- 
terial, and is air-ventilated. Temperature is 
controlled with a hot-water heater in winter 
and air circulation in summer. 

The new vehicle amounts to a dual piece 
of equipment for it can haul plows and har- 
rows in the field or roll along the highway 
as a truck, pulling a heavy trailer-load of 
produce to market at 40 miles an hour. Capa- 
ble of pulling four 14-inch bottoms in aver- 
age soil, it has a maximum draw-bar pull of 
5270 pounds in low gear. It has five speeds 
forward and one reverse. 


Specialists Should Ad- 
vise ON Hearing Aids 

D eafened persons should seek the ad- 
vice of doctors specializing in ear dis- 
eases when they choose hearing aids, Drs. 
Horace Newhart and Henry E. Hartig of 
Minneapolis staled recently. They warned 
against **racketeering instrument salesmen'* 
who “exact high prices for instruments which 
rapidly wear out, batteries which run down 
quickly, and provide no means for servicing 
the instrument in order to keep up Us effi- 
ciency.” 

Hie final test of a hearing aid is intdtigl- 
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hie, clear speech. Magnifying all sounds for 
people who are only deficient in certain parts 
of the scale creates unbearable noise, the two 
doctors pointed out. Ear specialists can 
check on this point and also can advise the 
kind of hearing aid needed by those deafened 
persons who require sound conduction 
through the bone hack of the ear drum in 
order to hear. 

One guard against the “racketeering in- 
strument salesmen'' is seen in the standards 
for hearing aids set by the American Medical 
Association, standards to which all reputable 
manufacturers now adhere . — Science Ser- 
vice. 


New Flame-Proofing 
Compounds 

T he ammonium salt of sulfamic acid is 
a valuable flame-proofing agent for use 
on fabrics, paper, and other combustible 
materials. It has the advantage of causing 
no stiffening of fabrics to which it is ap- 
plied, nor does it effloresce mid whiten the 
surface. Fabrics treated with it can be dry 
cleaned without losing their resistance to 
flames. 

Sulfamic acid Is made by dissolving urea 
in sulfuric acid and adding sulfur trioxide, 
It is now produced on a commercial scale. 
H, K. 


Night Bundness 
Determiner 

A new scientific instrument requiring 
only ei^t minutes to ascertain whether 
a person is deficient in vitamin A and affiict- 
ed with nii^t blindness, novf recognized as 
a major factor in auto accidenltH has 
been announced by the American Optical 
Company. Clinically tealed ^a»d approved, 
this instrument, ca^d thp AdaptWiefeZ, is 


the first ever developed to detect night blind- 
ness in a few minutes. 

Night blindness is the inability of the eye 
to adapt itself to dim lighu It was responsible, 
according to Dr. J. F. Neumuellcr, director 
of the optical company’s bureau of visual 
science, for many of 1936’i 22, (KX) auto fatali- 
ties which occurred during hours of darkness 
when only 20 percent of the total traffic was 
on the road. 

It is claimed the Adaptometer with its 
quick and sure test for vitamin-A deficiency 
will be of great value to doctors, eye authori- 
ties, school dietitians, the Army and Navy, 
industrial concerns, transportation compa- 
nies, insurance firms, railroads, air transpor- 
tation companies, and motor vehicle com- 
missions. 

Night blindness is definitely associated 
with various organic and functional disor- 
ders, Dr. Neumuellcr sUted. It is usually 
caused by a deficiency of vitamin A. This 
essential vitamin is called upon by Nature 
to regenerate visual purple, a substance 
found in the retina of the eye and necessary 
for seeing in dim light. Exposure to glare or 
strong light bleaches out the visual purple. 
A partial blind period results, lasting until 
the regenerative process restofes the retina 
to normal. 

The operation of the A4aptoineter is quite 
simple. The subject is seated in g dark rqoni 
facing the instrument. Hfs eyel are fiped op 
a strong light in the upper part of tbe iU** 
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U mxi visual 
kh Ahex « tbree-iplnute ex- 
IKWure^ the Miht light is temed off end the 
snhiect is apiiereiitly in complete darkness. 

However* when the bright light is switched 
off a very weak test U|^ is automatically 
switched oft. The test light becomes visible 
to the snhject only after sufikient regenera- 
tion of yisual purple. The time of regenera- 
tion in noitnal cases should not exceed five 
minihet. II a longer time is needed, :he sub- 
jeOt is considered deficient in vitamin A and 
has night blindness. 

HaIUI CnirSTALS FROM 

Bcmc Acid 

P ERVERSENESS of scientific research 
and laboratory use of a tin can gave to 
the world recently a new dress for an old 
substance, changing bortc oxide from a glass 
to a crystd as hard as rock. 

This new member of the crystal family has 
the same fundamental chemical properties as 
the boric acid from which arc made eye 
washes and antiseptics, but it promises new 
controls in the manufacture of glass. 

Scientists had sought in vain for years to 
discover a formula to change the glassy ox- 
ide to a crystal. They had used elaborate 
laboratory paraphernalia and vacuums in 
their futile attempts. But it remained for 
Leon McCulloch, a research engineer and 
chemist in the Westinghoiise Research Lab- 
oratories, to make the revolutionary discov- 
ery — all because one of his experiments 
t limed out exactly contrary to his hoped-for 
result. 

Mr, McCulloch was working with boric 
acid fused in loosely covered quart tin cans 
under atmospheric pressure in an oven which 
was heated to between 22S and 250 degrees. 


CimUgra4e, **I wanted the mixture to atay^ 
tiAnid «e thgt It eould ba uied to imptregnite 
electrical colla, serve as insulatton," he ex- 
plained. **But the mixture turned white and 
milky, and then pasty. Finally It became 
stoueslike, something 1 had never seen hap- 
pen before. In fact, it was something that no 
other scientist had ever recorded before.^ 

The engineer “weighed** this strange mass. 
Its specific gravity was a third again as great 
as a similar lump of boric oxide glass. It was 
so hard that several blows of a hammer were 
required to shatter it. Its hardness was com- 
parable with Portland cement. 

Then he melted the mass and discovered 
that it had a definite melting point at 470 



First step in producing rock-hard 
crystals from powdery boric acid 


degrees, Centigrade. Its relative, boric oxide 
glass, has no definite melting point, making 
the transition from a solid to a liquid in a 
gradual process of heating. 

Mr. McCulloch also demonstrated that the 
new crystal could be prepared at tempera- 
tures around 250 degree*^ while the glass had 
to be fused at 900 degrees. 

By adding “seed,” or small pieces, from 
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Repeated hammer blows are neces- 
sary to break boric oxide crystals 


crystalline oxide previously obtained, Mr. 
McCulloch was able to induce boric acid 
fusions to crystallize immediately. “By this 
method,** he explained, “the oxide can now 
be prepared in large quantities.** 

Boric oxide glass plays an important role 
in the chemical and industrial fields because 
of its higii resistance to heat shock. 

Because of its controllable melting point, 
the new lalioratory discovery should prove 
helpful in commercial glass manufacture, 
supplanting boric oxide glass in a number of 
processes, Mr. McCulloch stated. 


Plastic Seals 

1 EAD seals used to prevent tampering 
J with instruments, packages, freight 
cars, and so on, may be replaced by a new 
type of plastic seal now being used in 
Germany. The new seals have the advan- 
tage of being applied by hand without the 
use of tools; once in place they cannot be 
removed without destroying the seal. — 
D, H, A. 

River in Submerged 
Grand Canyon of 
Pacific Coast 

T he Pacific Coast’s submerged Grand 
Canyon has a swift river that flows along 
Its bottom. Prof. Francis P. Shepard of the 
University of Illinois has reported upon his 
return from an exploration of its course for 
30 miles, off shore from Monterey, Califor- 
nia. 

The great submarine canyon 1 see also Sep- 
tember, 1938, Scientific American. — Ed,] 
which goes to depths of 6000 feet and is ac- 
tually contoured like the Grand Canyon of 
Arizona, causes a river-like flow by capturing 
and channeling ocean tides, Prof. Shepard 
discovered through the use of a current 
meter . — Science Service, 


Slow Propellers for 
Stratosphere Planes 

ACCORDING to Ch«r1es H. Chatfield of 
United Aircraft, speaking at the Fifth 
International Congress for Applied Mechan- 
ics, stratosphere airplanes will be equipped 
with propellers 20 feet in diameter qr i^ut 
twice the si«e of the airsi^ws in general use 
today- 

The prediction is sound, and our readers 




m 


DECEMBER ^ im 



The Brandenburg ; it has made significant ocean flights 


may be interested in the scientific reasons 
which justify it. When the airfoil or the 
propeller blade approaches the speed of 
sound it loses lift and efficiency. But the 
speed of sound diminishes in air of low 
density, whicli is encountered at great alti- 
tudes. Therefore the “compressibility burble” 
effects of propeller tips revolving at high 
speed will be augmented in stratosphere fly- 
ing. The remedy is to make the propellers 
revolve much more slowly. But if the speed 
of the propeller is much slower it will not 
l>e able to absorb the engine power. 

Hence the logical conclusion: a propeller 
revolving much more slowly, but having a 
much greater diameter than the airscrews 
now being used on our transports. — A, K. 


A Significant Ocean 
Flight 

N ON-STQP flights across the North At- 
lantic do not now carry the thrill that 
they once did. Corrigan was a nine days* 
wonder, but the memory of his flight will last 
but a fraction of the time that Lindbergh’s 
exploit will continue to be recalled. The ex- 
ploratory crossings of large seaplanes are 
taken for granted. The recent exploit of the 
Lufthansa Focke-Wulf Condor Brandenburg, 
on the other hand, has a special significance. 
It was the first non-stop flight between Ber- 
lin and New York, on the difl&cult westward 
crossing, in which contrary winds arc the 
general rule. The Brandenburg is a land- 
plane, and its flight will confirm many in 
the belief that multi-engined planes can he 
used for over ocean flying, particularly when 
it is intended to serve inland centers. 

Records of this kind generally are achieved 
with specially constructed aircraft, but this 
great four-engined Condor was one of a 
fleet of Focke-Wulf machines ordered for the 
Lufthansa, and was to all intents and pur- 
poses in standard condition except for the 
extra fuel tanks installed to increase the 
range. On landing in New York it was dis- 
covered that an oil lead to one of the four 
engines had fractured. This delayed the re- 
turn trip a day, but also showed that mod- 
ern aircraft are much less handicapped by 
the occurrence of minor mishaps than the 
airplanes of a few years back. Finally, it is 
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most significant that the flight was kepi a 
complete mystery to the last, and that no 
reports were received from the crew during 
the entire two flights. The supposition is that 
the radio direction finding equipment on 
board the aircraft functioned admirably 
without aid from a special organization. 
This indicates far greater independence of 
radio aids to navigation than is generally 
believed to be possible. 

To Americans the flights were gratifying 
for two reasons. The fine engines employed 
were Hornets, developed by Pratt & Whitney, 
even though built by the Bayerische Motro 
Werke in Germany. Secondly, the appear- 
ance of the trim looking Brandenburg is in 
every respect a derivative of American prac- 
tice, although this in no way detracts from 
the credit of the German designers and 
constructors. After a certain stage of devel- 
opment has been passed, all vehicles of 
transportation tend to assume similar char- 
acteristics.— /f. K, 

Simplifying the Pilot’s 
Task 

N umerous engineers and inventors 
have given thought to the problem of 
simplifying the airplane pilot’s task by as- 
sembling the indications of a number of in- 
struments at a single point of observation. 
It is gratifying to learn that the Sperry Gyro- 
scope Company, which has developed so 
many instruments for the pilot to observe, 
has now brought out a practical method of 



Simplified flight inatruments 


reducing tlie pilot’s work along those lines. 
The device, termed the “Fllghtray,** makes 
use of a cathode-ray tube, upon the luminous 
screen of which the various indications are 
assembled in a standard pattern. The multi- 
ple indicator reproduces indications from 
the artificial horizon, directional gyro, turn 
indicator, and altimeter. It may also be used 
to show position on the glide path and tlic 
localizer radio beam for instrument landing* 
The Flight ray has undergone severe tests 
successfully at the Indianapolis Airport, and 
many blind landings were made using solely 
the indications of the Flightray. Pilots will 
give thanks when the instrument is available 
for service use. 

The photograph gives an idea of the man- 
ner in which the instrument works. The 
horizon indications are shown in the con- 
ventional manner. The rate of turn is shown 
by side-lO'side movomcnls of the vertical bar. 
When the instrument is set to show level 
flight at cruising altitude, the concentric 
circle encloses the miniature airplane as 
long as level flight is maintained, and the 
position of the circle thus indicates devia- 
tions above or below the desired altitude. 
With the aid of a selector switch the Flight- 
ray may be changed from a flight indicator 
to a landing indicator.— /f. K. 

Women at the Air 
Races 

O ffR readers must have beeh pretty well 
jaded with the usual graphic news- 
paper accounts of the National Air Races, 
so we will not risk boredom by telling of 
the records achieved, of the dramatic way in 



Miss Cochran, 1938 winner of the 
Bendix Trophy race, with Major de 
Seversky (right) and Ray Brown 


Which Roscoe Turner won the Thompson 
Trophy, and so on. But there aw two things 
which will remain in our memory oi;.this 
year’s great Cleveland coniestSi li i|^ 
remarkable way in which women can Jmat 
men at the very masculine game cf flying- 
The other concerns the flying charactcri^i^ 
of the Fieseler-Storch plane, which makes 
more poignant the regret that Anindca has 
never taken kindly to the Handky^Page slot. 

The Bendix Trophyi the classic tnbscon- 
tinental aimed race since 1931, wal won hy 
Miss Jaaqotdhia Cochran, famous pfl«4 imb 
flew a su^h xtce Iwk 
fomia to Cleveland (coveting the iBatanoe in 
10 hours, 7 minutes, 10 seconds) and heat 





DECEMBER • 1938 


SCIENTIFIC AMERICAN 


309 


nine competing men. She flew a Seversky 
single sealer, powered with a Pratt & Whit- 
ney Twin Wasp engine. The Bendix Trophy 
and an important sum in cash were her re- 
wards. 

Again, in showing what a Handley-Page 
slot with flaps and proper design can do, 
Frkulein Hanna Reitsch, a diminutive young 
woman of 25, performed amaxing acrobatics 
and astounded the general public and the 
expel'ts by her ability to fly very slowly in 
perfect control and to land on the proverbial 
dime. 

As shown in our photograph of the 
Fieseler-Storch ship, the slot or movable air- 
foil is placed ahead and along the entire 
length of the leading edge. The rear flap also 
runs the entire span of the wing. The com- 
bined effect of slot and flap is to decrease 
the stalling speed, to prevent ‘*8t ailing,” and 
to keep the ailerons perfectly effective under 
the slowest flight conditions. The Fieseler- 
Storch, a braced monoplane of German con- 
struction, is otherwise in no way remarkable, 
though it achieves a fair speed for its type 
and power. Perhaps Friiulein Reitsch’s ex- 
hibition will revive interest in the utilization 
of such slots.— /f. K, 


JOBS 

EJ^IFTEEN of our major manufuc- 
luring industries of today have 
been developed since 1879, and it 
has been estimated that these 15 in- 
dustries have created, directly and 
indirectly, 15,000,000 new jobs. 


Competition in Trans- 
atlantic Service 

S O far Pan American Airways has been 
the sole American company contemplat- 
ing a transatlantic air service, and it is in- 
teresting to learn that they are likely to have 
a competitor. American Export Airlines, 
affiliated with American Export Lines, has 
the backing of an organization of long ex- 
perience and fine reputation in steamship 
operation. After two years of survey work, 
American Export Airlines has purchased 
from Consolidated Aircraft a 15 ton semi- 
cantilever monoplane flying boat of the PBY 
lype, used successfully by the Navy and now 
convened to commercial use. The flying boat 
will cruise at nearly 200 miles an hour, and 
has a payload of 2000 pounds with a cruis- 
ing radius of 4000 miles. No monopoly is as 


satisfactory as competition between two or 
three efficient organizations; hence the avia- 
tion industry will probably welcome this new- 
comer in the field of air transport. — A, K, 


Breathe Easier 

T he Reidcraft Company has developed 
an ingenious device called the Airoma. 
It is employed for humidifying air within a 
room to alleviate colds and other respiratory 
afflictions such as laryngitis, croup, asthma, 
and hay fever- The Airoma consists of a glass 



f ragrance diffuser 

water reservoir, an electric heating chamber, 
and a vapor chamber. Drops of medicated 
inhalants, pine fragrance, and other aromat- 
ics are put on a special cotton puff which 
is placed over the vapor chamber. The Airo- 
ma dispels their fragrance throughout the 
room. The two chambers and the water re- 
ceptacle unit are produced from a special 
type of phenolic Bakelite molded which is 
highly resistant to water and chemicals. 


Forty-Foot Photo Map 

T he largest aerial photographic map in 
the world? Perhaps. It is a bird’s-cye- 
view of the 100-mile-long island of Puerto 
Rico! A picture so large that a full minute 
and a half is required to circumscribe it on 
foot ; and so precise that individual houses 
may be discerned upon it. Such a unique en- 
terprise has just been completed by the 
Puerto Rico Reconstruction Administration. 

In 1935 when the Puerto Rico Reconstruc- 
tion Administration came into being as an 
agency for the rehabilitation of the stricken 
Puerto Ricans, it was deemed necessary to 
make an aerial map for use in planning a 
long-range program of reconstruction in the 
fields of agriculture, industry, rural rehabili- 
tation, slum clearance, and so on. 

The project got under way. A total of 95 
individual flights were made and 3564 ex- 



Fieaeler^torch; a German monaplane with aloU and ffapa* which recently 
Cfeated a senaation by ita ability to fly and land alowly* under perfect control 



100 miles in 40 feet 


posiires taken. Precision work of the most 
involved and exact kind was carried on so 
that the photographic map would he, in every 
way, scientifically correct. 

Now, the picture is made, and the Puerto 
Rico Reconstruction Administration and 
other government agencies have at their dis- 
posal possibly one of the most interesting 
and valuable photographic products in the 
world. Costing about $69,000 to make, copies 
of the map are being made available to pri- 
vate concerns and parties for less than $300 
each. 

The uses of such maps arc manifold. Valu- 
able for the interpretation of agricultural, 
industrial, engineering and municipal prob- 
lems, they also may he used for surveys of all 
kinds, for the location of high-tension power 
lines, the planning of reservoirs for water 
power, electrification and hydro-electric proj- 
ects, harbor improvements, city planning, 
trafiic surveying, flood control, and timl>er 
estimates. 

The immeasurable value of the map for 
use in planning fortifications, in carrying on 
maneuvers, or in war time is self-apparent. 
Both the Army and the Navy are availing 
themselves of the possibilities of this map. 


“Thermos Bottle” Air 
Conditioning 

T he idea of churches being air condi- 
tioned by a giant Thermos bottle was 
discussed recently in Boston at the meeting 
of the Power Engineers Association at the 
Engineers Club. 

Walter A. Grant, District Chief Engineer 
for Carrier Corporation, described this meth- 
od as being ideally adapted because of the 
short periods during which churches are 
used. 

“It appears self-evident,” stated Mr. 
Grant, “that an application such as air con- 
ditioning a church for only a few services 
a week will permit the use of a very small 
refrigeration plant storing up cooling effect 
24 hours per day for the six week days, and 
releasing all of this stored cold in a veritable 
avalanche for the relatively few hours of 
actual use. 

-“There are a number of similar applica- 
tions,” he continued^ “where storage is the 
obvious solution. Under this heading come 
cafeterias operating just during noon hour. 
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Thi« is the method used in the Carrier em- 
ployes* cafeteria at the Syracuse iilatit Also 
funeral parlors and certain classes of audi- 
toriums can provide summer comfort with 
this system. Water is padually cooled and 
stored in a large insulated tank that is vir- 
tually a Thermos bottle. This chilled water 
is then rdeased to the air-conditioning sys- 
tem where the air is cooled to the desired 
temperature for comfort.” 

High School Students 

Study Eugenics 

E ugenics, including a study of venereal 
diseases, sterilization, attitude and fit- 
ness for marriage, is being taught to pupils 
in the high school at Blackfoot, Idaho, and 
in several other towns in Idaho. 

The students like the course and think it 
practical, S. Edmund Stoddard, pf the Black- 
foot High School, reports to the journal 
School and Society. 

Eugenics is taught as part of a course 
dealing with genetics and heredity, in which 
popular misconceptions concerning prenatal 
influences and sex determination are de- 
bunked and the students are allowed to ob- 
serve the mechanism of heredity in plants 
and fruit flies. Each is required to work out 
charts showing the inheritance in his own 
family of two traits such as eye color, teeth 
abnormalities, or taste differences. 

Venereal diseases are included in the 
studies because, although they arc not 
hereditary, they are so readily transmitted 
from mother to child. Objection to the course 
has been made on the ground that high- 
school seniors are too immature for such dis- 
cussions, Mr. Stoddard said. His reply is 
that hi|^-school students are getting mar- 
ried and becoming parents. “It would seem 
a worth-while education for these young 
people to realize the responsibility of mar- 
riage and the vital role of inheritance, and 
also environment, in the rearing of their 
children,” he said. “Certainly young married 
people should know the facts of marriage.** 
— Science Service. 


Floating Home 

S OME months ago we described in these 
pages an all-steel, all-welded house built 
by R. G. LeToumeau, Inc., which was built 
in the factory and then moved to its site on 
a trailer. Since that time 33 similar houses 
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Burning cigarettes, carelessly for* 
gotten, will not drop from this ash 
tray to scar furniture, bum mgs. 
The heat from a lighted cigarette, 
as the ash grows long, will expand 
a spring which tilts the rest and 
dumps the cigarette into the tray 


have been built and some of them have 
served as homes for employees of the com- 
pany. 

Recently home No. 1, after serving as a 
residence for a year and a half, was carried 
on a 16-whecl trailer to the river bank, low- 
ered into the river by an 80-foot tractor-crane, 
and towed across the mile-wide Illinois River 
by a 27-foot, 60 horsepower motor launch. It 
was then set up on a new home site, none the 
worse for its voyage. Judging from the photo- 
graphs, no extra work except partially board- 
ing up the doors was necessary before the 
job of floating. 

First Subway-Builder 
Honored 

N early 69 years ago, on February 26, 
1870, the world’s first subway was open- 
ed under Broadway, New York City, ex- 
tending one block south from Warren to 
Murray Streets. For three years thereafter, 
the chief “sight” of the city was the “ride” 
under Broadway for a quarter, the proceeds 
of which were donated to charity. 

Recently, on its “Famous Firsts” program, 
radio station WOR honored the pioneering 
Editor of Scientific American, Mr. Alfred 
Ely Beach, for his invention of the tunnelling 
shield that drove this nine-foot tube only 10 
feet below the cobblestone surface of the 
thoroughfare; shields based on this same 




^leltora to ilikO £<Bgon-F6rd Mitdftw ot 
Demrhom, tm aec todgy ihoSegoh 

SMaM (whloli was removed from its 4S- 
year resting place in 1912) wM ita hydraulic 
jacks or raois that, bearing ggaiiisi the end 
of the completed tunnel, pushed the cutting 
edge forwi^ throogji earth, directing it 
around a curve by exerting greateqr pressure 
on the outer edge. As the Beach Pimumatic 
Transit Co., un^ its franchise to lay pneu- 
matic tubes to convey mail the entire length 
of Manhattan Island, as well as under the 
rivers, was not allow^ to dig up the streets 
— ^“the walls of the Astor House would fall 
and dire calamity would follow”— Editor 
Beach experiment^ with a four-foot idiield 
of wood. Finding that it would work and 
that he could direct it, he boldly drove a 
nine-foot tube. 


SENSITIVITY 

A GALVANOMETER that wiU 
^ detect a current variation of a 
ten«trtlUonth of an ampere, has 
been built at the Smithsonian In* 
stitution. Twenty times more sensi- 
tive than any heretofore used, this 
instrument, together with a thermo* 
couple, will make available to as- 
tronomers data from which can be 
deduced hitherto unobtainable in- 
formation on the structure of lumi* 
nous bodies in far distant space. 


Hydrogen in Bulk 

T he increasing use of hydrogen in chem- 
ical manufacture, particularly for the syn- 
thesis of ammonia and the hydrogenation of 
coal and oils, has put production on a huge 
scale. Although no less than 25 different 
methods have been used at one time or an- 
other m the production of hydragePf nnly 
three ve of present substantial importance. 
These are the complete gasification el oo4, 
coke, lignite or other carbonaceous atatairials 
by the water*gas and producer*gia ptoeesses; 
the separation of hydrogen cokoo^ 
gaM by low-temperature liquefaction plants; 
and the electrolysis of water. The first 
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J. E. EMITH. PrwitfMt, IMImmiI RMto Initltutt 
EttnlMIslittf ItU 

Th« nmn who tuii dtrocted the tiom* atudy irolnttiK of inoio 
i»«n for the Aedlo Induitry then enjr other man In Amorim. 

S«t servicing 

fixing Radio seta in 
spare time pays many 
$5, $10. $15 a week 
extra while learning. 
Full time repair pays aa 
much aa $30. $50. $7.5 
a week. 


aw make 13(1 75 .week 

I will train you at homo for many Good 
Sparo Time and Full Time Radio Jobs 
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SI«OI«M 


Employ managers, * engi- 


neers, operators. Instal- 


lation and maintenance 


men for fascinating jobs 


and pay up to $5,000 a 


year. 
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SytfwiiM 

Building, installing, 
servicing, operating 
public address systems 
Is another growing field 
for men well trained in 
Radio. 


HERE S PROOF 

THAT MY THAINJNO PAYS 
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10 Meathly fa inert TIait 
w Radio part Mine, otUl lioldiiis my 


to^lsr tab, niiwt eitruUlnj 
J have atersaed around .Im 
sem R. UORtngKTTR, 
Manehsiter, J9. H. 


n«v«n y<Mir« sso, 
0 every tutinth '* 
«0e VaUey m,, 


murn $10 ti |$0 a Wstk 

“} ahk^fhaldiMI betwaea tso and $60 a w««k 
are paid, nod l am itttliMi 

<lay it,, Rnomrile. tttuk. 



Radio offers you many opportuni- 
ties for well-leaving spare time and 
full time jobs. And you don’t have 
to give up your job, leave home or 
sjTcnd a lot of money to train to get 
those jobs — to become a Radio Ex- 
jx'rt. 

Git Riody New ler Jobe Like Tkeii 

Kadin broadcasthig stations cmikloy engtneera, 
<UK*ratora. station managers and pay up to $5,000 
a year Fixing Radio seta in apare time imya 
many $200 to $500 a year — ^full time Jobs wIMj 
R adio jobbers,' manufacturers and dealers as 
much aa $80. $50. $75 a week. Many Radio Ex* 
ports open full or part time Radio aalea and re- 
pair buslnoasea Radio manufacturera and Job-^ 
bera employ testers. Inspectors, foremen, engl' 
ueera, servicemen, and pay up to $6,000 a year. 
Automobile, imtice, aviation, commercial Radio, 
loud speaker systems are newer fields offering 
gotkd opportunities now and for the future. 
Television promises to open many good joba 
Noon. Men 1 trained have good jobs in these 
branches of Radio. Read how they got their 
jobs. Mall coupon. 

Wky MoRy Ridii igpirti M«ki 
$30. $S0. $7S o Wiifc 

Radio la young— yet It’s one of our large indus- 
tries. More than 26,600,000 homes have one f>r 
more Radios. There are more Radios than tele- 
phones. Every year millions of Radios get out 
of date and are replaced. Millions more need 
new tubes, repairs. Over $.50,000,000 are spent 
every year for Radio repairs alone. Over 
5,000,000 auto Radios are In use ; more are 
tmlng sold every day. offering more profit-making 
Opportunities lot Radio eximrts. And RADIO 
IS STILL YOITNO, fJROWiNO, expanding 
into new fields. The few hundred $30, $50. 

$75 a week Jobs of 20 yearn ago have grown 
to thousands. Yes, Radio offers opportuni- 
ties— now and for the future I 

MoiNy Mak« $S. $10. $18 oi W##k Rifro 
hi i|Hir« Tim* Wiiilff Ltantlag 

The day you enroll I iUrt sending Extra 
Money Job Bbeets; show you how to do Radio 
repair jobs. Throughout your training I 
send plans and directions that made good 
spare time money-— $2b0 to $50$— tfor hun- 



(ii'eds, uhlle learning. I send you special Radio 
c(iulpment to ctmduct experiments and build 
i'lrcults. This 50-50 inetiiod of training makea 
learning at home intereMting, fascinating, prac- 
tical. 

I Alto GIvo Yott 
rklt Frefotilonol 
Sorvletng 
Intfrvmonf 

Here is the instru- 
ment every Radio ex- 
pert needs and wants — an All- 
Wave. All-Purpose, Set Servicing 
Instrument. It contains everylltlng 
necessary to measure A.C'. and D.C. voltages 
aud current; to teat tubes; reatatsnee; adjust and 
align any set. old or new, It aatlsflea your needs for 
profeaalonal servicing after you graduate -can help 
)(Mi make extra money fixing sets while tiatning. 

MoRty Rock Agrtomoiif Frotoefg You 

1 am BO sure I can train you to your satisfaction that 
I agree In writing to refund every penny ymt pay me 
if you are not satisfied with my Lessons and Inst ruc- 
tion Bervlre when you finish. A copy of this agree- 
ment cornea with my Free Book. 

Find Oof Whof Rodle OGort Yoo 

Act Today Mall tlie coupoti now for "Rich Rewards 
in Radio.’' It's free to any fellow over 16 years old. 
Jt points out Radio's spare time and full time oppor- 
tunities and those coming In Television, tolla abmit 
my training In Radio and Television; shows you let- 
ters from men 1 trained, teillnx wluit they are doing 
and earning. Find out what Radio offers YOTm 
.MAIL rori*ON In sn envelope, or paste on a post- 
(ard— NOW! 

J. E. SMITH. PrcRldcnt. National Radio Institute 
Dept. 8NW8. Washington. D. C. 




lobllffAtitm. Mpd roe free your $4-ptte 
ttne jua fliU time Radio oppdrtutiilfee, 
(le. (Fimm krrtte plainly J 


J.tE. SMTH, President. Dept. ^NW8 
National ^Rkdio Institute. Wa^mgton, D. C. 

Mr. Rnltli: Witkom 
* Mllltai about mve 
kt iKMne In apare time. 
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these accounu lot approximately 55 percent 
of the total hydrogen produced^ the second 
for aboat 26 percent, and the third for 16 
percent. In the United States, hydrogen is 
produced principally by the water-gas pro- 
cess and by electrolysis. — /). ff. K. 


SMOKE 

^T'HE visible part of the smoke 
*** emitted from one cigarette 
weighs .0631 of an ounce. By puffing 
322 cigarettes, it is possible to make 
enough smoke to weigh one ounce. 


Freezing Needle for 
Chilling Beef 

YY7*ITH the advent of refrigeration and 
W the refrigerator car, the piodern pack- 
ing industry might be said to have had it** 
birth. Today tlie housewife anywhere in the 
United States and in most foreign countries 
can have fresh meat for her table all year 
’round. 

Now another invention in refrigeration, de- 
veloped by two Wilson & Company employes, 



How the new freezing needle is in- 
serted into a heavy beef carcass 


makes possible an improved method of chill- 
ing heavy beef carcasses to insure finer qual- 
ity beef. 

For many years meat packers have been 
confronted with the problem of getting re- 
frigeration into the interior of the round on 
heavy beef carcasses. Because of the large 
bulk of the round and its covering of fat, 
the interior of the rounds frequently soured 
because they did not chill sufficiently rapidly 
to stop bacterial action. 

Laboratory tests demonstrated that bac- 
terial action in beef can he retarded at SO 
degrees to 55 degrees, Fahrenheit. Tests have 
further shown that where the cooler tempera- 
ture was 28 degrees to 32 degrees, Fahren- 
heit, the temperature inside the round was 
still 79 degrees, Fahrenheit, after 12 hours in 
the cooler. 

A unique invention, developed and pat- 
ented by John Malone, beef division super- 
intendent of the Wilson & Co. Chicago plant, 
jointly with Adam Young, beef dressing 
foreman in the same plant, and now being 
used by Wilson & has effectively solved 



Commercial beef-freezing set-up 


the problem. The invention consists of a hol- 
low, stainless steel needle through which 
flows a regulatable stream of cold brine. Tlie 
needle has a length of 17 inches from base 
to tip, and a solid sharp point which permits 
insertion into the beef hind quarter to make 
direct contact with the hip joint region 
where bacterial action is most likely to occur 
if the temperature is not rapidly brought 
down to 50 degrees, Fahrenheit, or lower 
within 12 hours after the animal is slaugh- 
tered. 

Full and uniform circulation of the brine 
through the needle is assured by the inner 
lube assembly. Inside of the outer needle 
IS a stainless steel lube which fits into the 
base and body of the needle to direct the 
flow of in-coming brine to the point of the 
needle. From the point, the brine flows back 
between the walls of the needle and the inner 
lube to an outlet in the base. The inlet and 
outlet connections of the needle are joined 
with the cooler brine lines by flexible hose 
lines which permit considerable freedom of 
motion in the insertion and withdrawal of 
the needle. Petcocks permit stoppage of 
brine flow through the needles when they are 
not in use. 

With the use of these new needles, cooler 
temperatures need not be lower than 32 de- 
grees, Fahrenheit, which means that there are 
savings in the cost of refrigeration, as well as 
protection against souring in the rounds. 


This invention is another atep In Insurii^ 
finer quality meat for the American 
sumer, and is an example of the constant 
refinements in meat packing being broog% 
about through scientific research by lar^ 
packers. It is this constant scientific research 
which assures that the meat supply of the 
American housewife will be the finest ob- 
tainable. 

Resin Plasticizer in 
Lubricants 

L ubricants can be improved and made 
I resistant to high temperatures by the 
addition of dibutyl phthalate, a material 
used to soften resins, and a resin as a thick- 
ener. Resistance to carbonization at high tem- 
peratures and good lubricating and viiM^osity 
characteristics are claimed for the ntixture. 
A typical blend consists of mineral oil, 16 
parts; dibutyl phthalate, 3 parts; and poly- 
vinyl acetate, 1 part. — £). H, K, 


LOCOMOTIVES 

T F coupled together, all the loco- 
motives and cars owned by the 
railroads of the United States would 
make a train approximately 20,000 
miles long. 

Unique Heat Treating 
Method 

R esearch nindurted during the last 
four years by the Monarch Machine 
Tool Company has resulted in the develop- 
ment of a process which permits selective 
heat treatment of the ways of large lathe 
beds without the necessity of building a fur- 
nace of sufficient size to accommodate the 
entire casting. By the new method, no fur- 
nace at all is required, the heating and 
quenching being carried out in one opera- 
tion by means of a specially designed oxy- 
acctylenc torch equipped with a series of 
water jets for quenching, which follow im- 
mediately behind the burner tip. In this 
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THESE TWO MEN CHEW UP TOCETUER but M) tbu) bauu 
ioNse|]ruliniis... 8 nliluaHialalli)...tb 8 athar la SUCCESS 


H ere are two men. They were 

boyhood chums. They lived in the 
same block. They attended the same 
schools. Yet, today, one is well up the 
ladder of success — the other is a minor 
employee tied down to humdrum routine, 
his salary small, his future insecure. 

Why is one a success and the other a 
failure? Because only one has learned the 
secret of ‘ ‘Fifteen Minutes a Day . ’ ’ Planned 
reading brought him pleasure, advance- 
ment and pront. It gave him the cultural 
background he needed to build a success- 
ful social and business career. 

pot niAsum, and ptom 

Dr. Charles W, Eliot (for forty years 
President of Harvard University) realized 
perhaps more clearly than any other man 
that knawkdp is fomr. And he knew that 
the most usrful background of knowledge 
could be obtained in an easy, fascinating 
way » . . through daily association with 
the world's most brilliant minds. 

From Dr. Eliot's intimate acquaintance 
with the great books of the world, he 
scleacd the priceless treasures of litera- 
ture. He gives them to you in his famous 
Five-Foot Shelf of Books (The Harvard 
Classics) . . . maps out a course of reading 
. . . sipws how to get the most out of 
every spate moment by following his 
mastieiiffiil Guide. 

Mn^mi imir WMLDi, 

Tonight, perhaps, you ride with chival- 
rous, whimsical Dm Quixote, sharing his 


hilarious adventures in the land of dark- 
eyed senoritas. Tomorrow you may join 
Omar Khayyam in his glamorous verse, 
while orientals dance to mystic rhythms. 
Or you m.sy choose to follow Socrates' wit- 
sharpening logic, the political economy of 
Adam Smith, or Joseph Lister’s discoveries. 

THI SCOPI OP THISI AMAZINO VOLUMIS 

A turn of the page and you skip from 
century to century — from science to re- 
ligion — from poetry to prose. You marvel 
at the mighty scope of tnese fifty masterful 
volumes — and suddenly the realization 
breaks over you that you have at your 
finger tips the sublime thought of the ages 
— the sum total of man’s achievement 
since civilization began. Without leaving 
your arm chair, you enjoy the companion- 
ship of the world’s most illustrious minds. 

THIS umi lOOK TUU YOU HOW 

You owe it to yourself to know more about 


this momentous opportunity for self-ad- 
vancement. Read the full description of 
The Harvard Classics in this fascinating 
little book entitled, ”15 Minutes a Day.” 

THIS VALUASLI SOOKLIT PtIII 

It is yours for the asking. In it you will 
sec how to broaden your horizon beyond 
the limits of your own experience — how to 
store your mind with the wisdom and wit 
of the ages — break the chains of mental 
inferiority that hold many men back — and 
step forward into the business and social 
position which is rightfully yours. Take 
the first step now by mailing this coupon 
before you turn another page I 

DR. ELIOT’S FIVE-FOOT 
SHELF OF BOOKS 

(THI HARVARD CLASSICS) 


r II ^ 

iWiEM 


THIS C OUPON ENTITLES YOU TO FREE BOOKXET 
P. F. COLLIER A SON CORPORATION 
250 Park Avenue, New York City 

1 am interested in receiving by mail, free and 
rMHV without obligation, your valuable booklet, 
**Fifteea Minutes a Day*' describing the fa- 
mous library. Dr. EUors Five-Foot Shelf of 
Books (The Harvard Classics) and containing 
Dr. Eliot's own plan of constructive reading. 

99S-HCR 

Name MrS. 

Miss 

Address 
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iured below, trained 
^ tlUCOLN. Now he pUoU 

Itla plane all over the 
country In aerial map 
ping aenrlce. Travel, ad 
venture^ good pay are 
Blira reward for 
training at tincola, a 
Qevtramaat Approved Soheel. 

BE a PltOT. MCCHANIO or aa 
AERONAUTICAL ENGINEER. 

litncoln Training has helped hun* 
drede to auocesa In Aviation. It 
can help YOU prepare for a good 
position aa Lleenaed Pilot, Me- 
chanlc or as Aeronautical Engl* 
neer. Here you can learn to fly fast 
modern airplanes; overhaul and re- 
pair modern aircraft motors; assist 
our ^glneers In building real air- 
planes. 

GOOD P08ITI0N8 and GOOD PAY 

hi Aviation Many make |20(r to 
$000 a month. We train you and as- 
sist our Graduates In locating positions. 

MAIL COUPON today fer faN imwiattloii. 



I LINCOLN AIRPLANE A FLYING SCHOOL I 

I 654 Alreraft Bldp., Lincoln. Nebraska ■ 

i rd like to set Into ATiatlon. P1«ase send rompleie ” 
I informstlon about Llnroln Training * 
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GIVE YOUR NEW ITEMS 

In lAe Eleciricel db Fire Preeeniinn FUUU 
a quick peraott to person Introduction to na- 
tional authoritiea who Influence salea. We 
also know all the short cuts to getting local 
approvals and ordinance changes. 

JAMES STEEL MAHAN 

201 N. WELLS ST. CHICAOO. ILL. 


Cbemical Gardening 

GROW Flowers, Fruits, Vegetable.^, with- 
out soil Make money growing plants 
in water Indoors during winter. Weighed 
Chemicals, Formula, Instructions, $1.00 
postpaid 

GORDON LABORATORIBS 
509 Fiftli Ave., Dept. S., New YoA, N. Y. 


When’s New for Xmas? 

The Johns Qem Cutter 

A complete, portable gem cutting out- 
fit for that rock and mineral collector 
in the family that would like to turn 
his collection of rough specimens into 
a beautiful array of cabochon and 
faceted gems. 

An Inexpensive Qift 

For a Qrand Profitable Hobby 

Used Everywhere 

Send for free folder or send 2Sc for 
20-page interesting, illustrated in- 
struction booklet describing the Johns 
Gem Cutter and the fascinating art 
of gem cutting. 

THE JOHNS COMPANY, Dept, S 

BGppiflgfeML St. Lotait Cmnmy, M«. 


flgme-hanleiiiiig process, the lathe hed Is 
inmerdeil in a ias^ of wat^ to # point Just 
below the ways and a inouir-dyiveti mt^han* 
ism then draws ihe hsMiting aod iittenoK|ng 
unit at a uniform speed over ^e ways. Only 
one pass over the ^d is required^ llie rate 
of travel of the burner lips over the bed ways 
depends on the tbiekness of the bed, varying 
from three to six inches per minute. 

Test trips corresponding to the different 
sections of ways are used to determine the 
proper burner tips, the amount of heat to be 
applied and the rate of travel. The depth of 
penetration of the hardened surface can be 
varied from % inch to H inch and the Brinell 
hardness is raised from 225/240 **a8-cast** up 
to 575/590 after this treatment. 

The nickebchromium cast iron employed 
in Monarch lathes, aside from its other de- 
sirable properties such as high strength, rig- 
idity, and machinability, is admirably adapt- 
ed to this unique metlu^ of heat treatment. 
Nickel lowers the critical range, thereby per- 
mitting hardening at a lower quenching tem- 
perature than if plain cast iron were used, 
and tending to *^blend’* the hardened surface 
gradually into the core, hence minimizing 
troubles which might result from a too sharp 
line of demarcation between the surface and 
the unhardened interior portion of the cast- 
ing . — Nickel Cast Iron Newi. 


Treating Dairy Wastes 

B y adding a tanning agent to the waste 
waters from dairies, the proteins are 
coagulated and putrefaction is prevented. 
This new process is being applied in Den- 
mark. Chrome alum and similar mineral tan* 
ning agents are used and relatively small 
quantities will serve the purpose. The dosage 
must be regulated according to the concen- 
tration and nature of the waste water. A little 
over an ounce of chrome alum per 100 gal- 
lons of waste water is effective. — D, H, K, 


“JiTTERHUc” Swings Three 
Tons Twelve Feet in Air 

« TITTERBUGS” arc usually associated 
J with “awing.” Tli«t*s why R. C. Howell, 
Cleveland engineer, decided on the name 
“Jitterbug” when he perfected a new type 
of Howell industrial truck which will swing 
a load up to 6000 pounds from a factory 
floor up to a height of nearly 12 feet, with 










Here’S the handiest HtUe 
level you’ll ever buy for only 
Made In U. S. A. by leading: instru- 
ment maker to sell lor |5.0O» We 
have a limited supply avt^lable at 
the low price of |1.0(l each^ all 
brand new and In A1 qondltJdn. 
Used and recommended by many 
gov’t agendee, leading eni^neers 
and contractors lor gDMling, sur- 
veying, landscaping and road build- 
ing. Many other tises. MAIL TOUH 
DOLLAR TODAY for this handy 
level; your money will 
be refunded If level is OTCW 
not as represented. "iii i^a/A. 
ACT NOW. 

CO.lD. 



(Binoculars repaired^ Sought, sold,) 

F. C. MEICHSNER COn URpf. SA 

93 PmIwvI St. loftoB, Mms. 


NATURAL 

PHENOMENA 

are formed of cyclic and acyclic 
parts. The acyclic parts are more 
simple; the cyclic parts are l^s 
simple. Parts which are acyclic 
and two dimensional correspond 
to compound numbers. Parts 
which are cyclic and two diioMO* 
sional correspond to the com- 
plex numbers. The analogous 
properties of compound and 
» complex numbers are developed 
in: — 

SSCOMO AMO TimUi 
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TIMI 
COUMTS 

tn flipplrlng tw i^atentt, Don't 
Tlttk Oetajr In t>vot«cttng your 
Idrat. (9«nd ilMteh or model for 
loitructloiM dr wrHo for FRKG 
book. "Potont Guide for the 
Imnttitor/' tnd "Record of ln< 
rtntlon" form. No charge on 
«M o« bow to nroceed. Prompt, care- 
m wMwut ohsfte. emelent wrvloe. 

OAiCHCE A. OWKN AND HYMAN BERMAN 
Raflflifad Patent Attemeya 
$4t-V Adame Balldlai. Waakiiiftaa. 0. C. 


flUE BDOR 

OrMMur*. 


You Aadit the Accounts 
of your Trooturcr, 
Why not your Inturonco? 

Aft«r all it is the 
Basic Assurance of your 
investment 

L. 8. Treadwell. & Co., inc. 

INOanCNDUNT O UNAFFILIATKO ADViSCNa 
1 1« JOHN STAIST NEW YOKK 


WANTED: MANUSCRIPTS 

New York Book Publisher respectfully sollrits 
worthwhile manuscripts for publicstloit on 
Rm'alty or Co>operatlr« basis. ^ . 

POPTUNY’t. Publlsbare-d? Wast 44 8t, N. Y. C. 



Special *37 Rifle Cal. 30-06 


assembled, reflniahad and proof tested, t'sed selected 
barrel. 24*', heat treaUd receiver joropcrly head spaced 
HuUable for Legion Posts and Hunting * 
u eight 9 lbs., shipping weight 10 
New eataloff. 996 pages for 00 centa. 

Now elreiitar fer le stamp. 

Fraacb Boamonnan Sons, SOI BVay« N. Y, City 


tiig Length 44", 
1« lbs. Price «18 


POOR EYESIGHT? 

Try the new PIKE Eiaetrie Reodar 

A boon for elderly people and others with 
poor eyesight. Wonderful for doctors. n<l- 
entlata and draftamen. 

Write for free Information and de- 
tatla of this now inrentbm that 
makes rtadlng matter 3 tiuies larger. 

I. Wc rik« M Co. eroBforM. N. J. 


Doyovf 


> WANT a new business profession 
of your own, with ail the tiade 
you can attend tof Then beeeme 
, _ _ a feet earractleniit. and 111 a few 

j earn big income in servloe rees<--not medical or chi- 
raoodr--*««ay tetml for boma training, no further capital 
^ -led. no goods to buy. no agemo'. Esi. 18B4. Address 
iMtertUry* i BtMt Bay, Betton, Mate. 


vam CAft SBORSTS RBVEAUBD! 

Avoid gyp can. Select a maxlmuin ralue auto- 
iboblle wTbi V0BD CAB VALUE GUIDE. Dla- 
com weak and atrong point*. laalde buying 
fact* vavaalad by eipera. ^ouaand* pralee it* 
uae. Bead t5c to Ammabllo Reaaaroli Buraad, 
De»t HO M« MtekljM Awa., ORlaaia, tH. 


Abbki. 4s3" 

eei^.^'ji eeeurfUe. 





lumw. (tore^toie. 


ity oper^^^ 







the greatest of ease. The **Jitterbug** can be 
driven right into a box-car and will load up 
a height of six feet^ without using telescop- 
ing frames which nearly double the height 
to which it can load. Both the pay-load and 
the weight of the truck are carried on dead 
axles and on the 12-ply, heavy duty, General, 
industrial truck tires. 

Direct Reading 
Effective Temperature 
“Meter’^ 

W ITH the rapid expansion of air condi- 
tioning it has become increasingly nec- 
essary to determine something more than 
mere temperature and humidity of the air in 
a room. Effective temperature is more im- 



Effective temperature read directly 

porlant than either, yet it is determined by 
a consideration of both these other factors. 
Effective temperature is an arbitrary index 
of the degree of warmth or cold felt by the 
human body in response to heat, humidity, 
and air motion. 

Any student of physics knows that it is a 
simple matter to determine the percentage 
of humidity in any ipven space by taking 
readings of a wet btdb thermometer and a 
dry bulb thermometer and then, by using the 
two readings, finding the percentage of hu- 
midity on a large cluurt. lliis method is too 
indirect for all practical purposes, so the 
Bailey-Parson* Theibumlter ha* been worked 
out lo givie not only a direct reeding of hu- 
midity but abo ^be effective tempemtnre. 

The aooompaiiying illuotraiioii okow* the 
Therhumiter with a center column einding at 
the bottom in two oomnmnicitiiig bulb* con- 
taining red ^ItitOv The i4^per bulb is re- 
opontive to Imt (air temperature) only, the 
lower bulb ii reoponaive to relative humidity 
and ahr motion* The result i* xe^stered on 
the scale above at a composite value indicai- 


IT IS ALMOST 

UNCANNY! 

The way Polaroid* 
Illumination gives 



Polaroid Lighting doe* what ordinary 
artificial lighting cannot do; it pro- 
vides glare-free illumination for all 
kinds of work and insure* clear, effort- 
less vision and minimum eye fatigue* 

GLARE HURTS YOUR EYES* 

Ordinary lighting dilutes color 
values and makes black ink look grey 
or shiny. Reading is thus difficult; 
eyes become tired and strained. 

POLAROID*^ ENDS GLARE* 

Polaroid Lighting creates sharp con- 
trasts making black stand out clearly 
against white and colors appear in 
their full value. All glare is gone — 
vision is precise and easy — eye strain 
and fatigue are relieved. 



POLAROID 


DESK LAMP 


More fhae merely a lamp— H it actually 
a tciantlfic instrumant tor 
battar vision. 

PRiei eOMPLETB . * * 


* 16 “ 


Ofkmr PQlorpM ffems 

P*l*r*W Jr. «l*r*«**** Att**hmwit « 3 .M 

convart* any microscope into a polarizing unit. 
PolarolU Sail Glattat To eliminate Glare $3.75 
Palaraia flUn Can be cut for axperlMental 
needs. 4''x4^|4.00; 12"xX2''— $25.00. 

T.M, REO. U. S. PAT. OFF. By POLAROID COBP. 

Order direct from 

POLAKIZme INSTRUMINT CO. 

• 2 t PHth Av*. N*« Y*rk city 
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INVENTIVE! 

INVENTORS: Send Immediately for your coplea of I 
our big new FREE BOOKS, "Patent Prote<'tlon" 
and “Selling an Invention.'' Sixt»>eight pages of In* | 
lereatlng facta. Tell how Patent Laws protect you : 
kind of slietcii or model needed; almple atepn to I 
take without coat; how succeoflfu] Inventors have 
secured financial aaaiatanec; show interesting in- I 
\entions; illustrate Important mochauicul move- i 
iiienta. Otbar men Have read and profited fay these 
faoeks. With books we also send Free Evidence of 
Invention form, Uiat you can use to establish date 
of disclosure. Prompt service, reasonable fees, de- 
ferred payment plan. Strictest secrecy. Highest ref- 
erences. Write us today. The facts in our books are 
worth money to the man with a good invention. Ad- 
dress ; Victor J. Evans A. Ce., Registered Patent 
Attorneys, 40-P, Victor Building, Washington. D. C. | 


CAN YOU SOLVE THESEcf-nii. 

72 22^ - y 28^ '* 24 - f 1)8 - 96 “ ? 

2240 y 32 Y 88 Y 

2424 U'e.*) - Y 752 18 ? 25.5 21 - Y 

It‘« hII icr.v Blinplc when you know ‘’Arlth-Maglt *' 
This HtnazinK tlRnrlne methoU cumpleto Ik ^outa hy pu^loK 
po«tunin $1 98, plU8 poKlHRe oi K«nt fiM $2 OO postpaid 

AftITH-MAGIC 0«at 55 Elmhurst. III. 


ELP FOR INVENTORS! 


H Millions ha\o been made from ideas piopeih dr- 
velnped and uiuieeted, 8«nd us a routth sketch ur 
model of 5 UU 1 linentlon and we will bubiult com- 
plete ropurl backed bv thirty yeais expel ience 
(Jonlideniial service; bank refeieiues fmnlHlied 
Modern equipment Wo also manufactuie linen- 
tlims in un> quantities at low (<oHt Free booklet 
"MukiuK Inventions Pay" sent on request 

CRESCENTTOOt COMPANY. Dept. H.Cincinnati.O. 


Experimeatal and Model Work 

Flno Instruments ond Fine Machinery 
Inventions Developed 
Special Tools. Dies. Gear ( uttlng, Etc. 

HENRY ZUHR. Inc.. 187 Lafayette 8t., N. Y. C, 


I SELL PATENTS 

H you wish to add New Products to your line, 
or have a good Patent to sell, write me — 

CHARLES A. SCOTT 

Established 1000 

773 SA Garaon Ave. Rochester, N. Y. 


I With or 

wltllOMl 

stand 


LOMARA 

POCKET MICROSCOPES 
HANDY • PRECISE 

Various models 
magnify 
15x to 1410x 

$7a50 

and up 



For all types 
of research 
work, at home, 
in the labora- 
tory and afield. 

Will serve the 
engineer, medical 
man, chemist, bio- 
logist, botanist, etc. 

•Scientific instru- 
ments with excellent 
optical system. 

Electric lamp attach- 
ment can be supplied. 

For detailed information address 
Dept. S*A. 12 

C. P. Oonrz Amarican Optical Co. 

317 EAST 84th STREET NEW YORK 


ing effective temperature directly. Two dia- 
mond-shaped areas on the scale represent the 
winter and summer comfort zones with 70 
degrees effective temperature the optimum 
for winter and 76 degrees for summer. The 
wick of the wet bulb is kept saturated by im- 
mersion in the lower reservoir. A uniform 
water level is maintained by a removable, 
automatic-feed reservoir standing upright at 
the left, with its open end inserted into the 
lower reservoir. 

The separate, blue thermometer on the 
right indicates air temperatures only. 

Relative humidity is quickly determined 
by this simple formula, engraved on the 
stale: Normal humidity (50 percent satura- 
tion) — Red level with Blue. High humidity 
— Red above Blue — 50 percent plus 8 per- 
cent per degree difference. Low humidity — 
Red below Blue — .50 percent minus 8 per- 
cent per degree difference. This formula is 
based on moderate air movement. In still air 
deduct one degree from Red before calculat- 
ing relative humidity. 


Electrolytic Produc- 
tion OF Lead and Sulfur 

B y electrolyzing a solution of galena (the 
ordinary lead-sulfide ore) in molten 
lead chloride, both lead and sulfur are pro- 
duced simultaneously. The concentration 
used may be as great as 25 percent by weight 
of galena in the fused lead-chloride hath. 
Before solution, the galena is broken to rela- 
tively small sized particles, and impurities 
present are removed by concentration pro- 
cesses, — D, /f . K, 


Portable Home Electric 
Ironer 

I N the past most women have been some- 
what frightened at the numerous mechan- 
ical gadgets on a stationary type of home 
ironer. They have in many cases not been 
hufticiently interested to go through the train- 
ing period necessary to gel full efficiency 
with one of the larger ironers. Now with the 
Handee, developed by the,. Chicago Wheel 
and Manufacturing Company, it is claimed 
that even a 10-year-old girl can iron efficient- 
ly without previous experience. 

But its simplicity is only one of its ad- 
vantages. The Handee is portable and may 
he used anywhere in the house where there 



ttmeoraf 



SPfAR 

FRENCH 


SNmiaHuninuiii 

4 TONCE 


It'i Blmoat bayond belief how eMlIv you e«n lotrn to 
spook FRENCH, GERMAN. SPANISH or ITALIAN by 
lUtonfno to Oortinaphono Reeorde. Thoueande la all walki 


Fasteet way known to lonrn—nnd remamber— a foreitn 
laniunte! Intenleut Cortinnphone recerdi, ueed by leadini 
eollenet, taaen yeu at home by tatkiaf to you. Your pro- 
nunoTatioa, aeeont moro porfoet than by any other bonie 
method. Spoak another Itnguaio for eultural, eoeial. travel- 
ina. bueineei advantatoi. No toaehor required. Learn pri- 
vately, few mlnutet a day. Phonofraph supplied If needed 
at small eost. 


BpBB IIAAIf Don't Just ksop on wlshinq you 
rKKK BWII eould. YOU CAN. Free book tolls 
howl Mall soupoa at ones for "The Cortinaphone Short- 
Cut." which tells yeu how you can learn to speak a forolfn 
lanquaio at once. When writing Indicate the language 
you are intereeted In Address, Cortina Academy, Suite 
1512, iOS West 40th Street. New York City. 


When you write to 
advertiserM 

• The Editor will appreciate 
it if you will mention that 

SCIENTIFIC 

saw 

itin AMERICAN 


WANTED: 

Tartncr to assist in developing a mechan- 
ical scale with multi-power and weight 
transform into large generator. Address 

BOX 2,000, % Boitntifio Amtriean 
24 Wgit 40th 8t., New York, N. Y. 


AUTHORS 

WRITERS 

SPEAKERS 


Technical and Scientific SubjecU 


Your manuscripts, col- 
^ lege theses, speeches ed- 
ited and criticized for 
style and diction; sug- 
gestions for rewriting 
given; possible markets 
quoted — $1.00 per thou- 
sand words. Highest ref- 
erences. 

TECH EDITORIAL SERVI^ 

26 W«it 40ch ScTMt, New York City 
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1* li Fun In <3«oiiit*ry 

W LMit ttupw 11.80 

itodlM)ensi6l« to liodents, teachers, mechanlrs 
«i>d puuie fans. 

C«r« vimI put of Cliildrtii 

by Or, Harry a Roynaltfe $2.00 

MOdefit. practical anU exhauslh'e encycloitnUu 
(iC child care. 

t* TflO C«r« of Stommoriiio. Stut- 
forlii9 Olid othor FunctUiiol 
Soooeli Pitordori • 

by I. Louis Orton $1.25 

Of great help to speerh sufferers. 

4. Ivy w OIrl? 

by Dr. 0. H. Oandell $1.50 

Ahsurhing, aulhorUatUo account of how the aev 
nf a chtld la decided and how pHrenta can 
choose the sex (liey desire. 

Fill out tnd moll 

Foriuny'a Ihihllshers. 67 W. 41 fit. New Yojk 
Enclosed f . for which send me booki 
clTclcd: 12 3 1 

Name 

Address 

(Five day money'baek guarantee) 



GEARS 

In Steek— Immediate Delivery 

£ l«*rs. atMMxl rMln«*r«, •prMil(«U. llini.t 
Mrinc*. enihl« oounllniE. initlcv., Mo A 

Cun lilao nn aiiyrinl tour. <•( nn v k irnl 

Sand ua your blua prliita ahd iiiqulrlra 

Write for Catalog No. 20 

CHICAGO GEAR WORKS 
70.773 W. Jacksoa Blvd.. CHICAGO. III. 



The Apex Slide Rule 

la a K'' in 41a. The C Soala la Sfi" lone end 

f irea anawera with creat proeiakia. It haa 
I ha eaipe aoaJaa aa t>«e deaoribfd 

lu our formar ada m 4. A. Tna lUuatratiMi 
ahowa a tuiheiaa portion oil iho aealea. Any • 
one with weak eye^ht can eaelly uea 
thw rtde. Undoubtedly the createat alido 
rule relue on the preaent merket. Ordrr 
one today. Money rffonded U you are not 
mtiaaed. I*twe, with Tnetruotiona. $.1 00 
Caah or C.O D. Clreulare free. 

Oltaoii fUdo RiHo Co., Ituort. Fla. 
Shdn ftvif Jtffrkfti rfnr* tttt 1 


^(eeAe’i-/?22r 



/NCOOPOnerro, ruwrrwnA Comm, 


Chriatmas Gift Suggestion 

STEREO-MIRROR 

The only acientific miignlfying mir- 
ror in existence. A most entertain- 
ing and useful new optical device. It 
gives enlarged images with remark- 
able relief and from distortion. 
More useful than a stereoscope. 

We also recommend the insuper- 
able Beauty^Mirror for ladles, the 
Card and Photo Stereo-Mirror, the 
X-Ray Stereo-Miamyr for the thor- 
ough study of roentgenograms. 

Order a Stereo-Mirror today. Price 
$2.25. Money back guarantee if not 
satisfied. 

IMenU^re on request 

Na^Mirrolr €oa Bridgeport* Conn. 
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Is an A.C. electric socH^t. A third point is 
its very low price — claimed by the manu- 
facturer as being the lowest ever placed upon 
a quality rotary ironer. 

The Hantlee weighs only 25 pounds. It has 
iuht two controls — a simple switch which 
turns on the heat and a motor control op- 
[ crated hy the elbow so that both hands are 
free to handle the clothes being ironed. It 
will iron anything from a handkerchief to a 
bhect . 


PocKKT Drafting In- 
strument 

A new pocket device known as the V- 
Draft pocket “drafting machine” has 
been put on the market by L. G. Wright, 
Inc. This instrument combines T-square, tri- 
angles, and drafting scales in a unique com- 
hination so that the instrument literally is a 
pocket-size drafting machine. It is TMi inches 
long over-all and VA inches wide. 

The instrument consists of a graduateil 
scab' and a protractor head on which lines 



Drafting instruments combined 


arc inscribed at 15 degree angles to the hori- 
zontal scale. The instrument is made of 
pyroxlin; all the scales are engine-divided. A 
metal stiffener, eyeleted to the pyroxlin, 
keeps the instrument fiat. 

It is possible to make with this device an 
accurate drawing six inches by six inches 
on any kind of paper. With it, angles 15 
degrees apart may be drawn and all lines 
may he drawn accurately to length. It is sup- 
plied in four different graduations. 

The tool is suitable for all types of mechan- 
ical drawings, cabinet drawings, installation 
diagrams, mathematical solutions, graphical 
calculations, floor plans, lettering, layouts, 
quick sketches, and dimensioning on larger 
drawings. 


Where to Fino Sun- 
light 

<‘TF what you want is sunlight, live cither 

X at the North or South Pole, not at the 
Equator,’* is the advice of illumination engi- 
neers, judging from a study recently com- 
pleted by Frank Benford and John F, Bock, 
of the General Electric Company, The poles 
receive 65 hours more sunlight a year than 
does the equator* their study reveals. 

The explanation is that the earth’s atmos- 
phere refracts the sun’s rays, so that the sun 
is visible even when It is below the horizon. 
At the equator this increase amounts to 40 
honrs « year* compared with 105 hours at 
the poles, 

elosO to home, they found that the 
south side of a building in New Vork City, 



THIS YEAR GIVE HIM 
A HOBBY 

Men and boys of all ages sat- 
isfy their inherent urge to 
make scores of use- 
ful articles with the 
famous Handee. 

A WHOLE TOOL 
SHOP IN YOUR HAND 

Thix amazing tool and your 
choice of accessories do a 
multitude of jobs on alt 
materials. Set up shop 
wherever there is an elec- 
tric outlet. De Luxe Model 
weighs 12 oz. 2?.00d r p.m. 

^18 ^0 Postpaid wttn 6 
Accessories. 


Csti 

Siwt 


STANDARD MODEL 

20,000 r p m. Weighs 16 
oz. {110.75 Postpaid with 
3 Accessories. 

ULTRA DE LUXE SET 

A treasure chest. De Luxe 


Model and 2^ popular Ac- 
cessories in metal case. This 
practical gift will be ap- 
preciated and used for years. 
{125.00 Postpaid. Project 
Book included. 

200 ACCESSORIES 

Quality built. Largest as- 
sortment, one for every 
job. See at dealers or in 
catalog 


GET A DEMONSTRATION 

at any store or order either model on lO-Day Money- 
Back Trial. Catalog Free. 


Chicago Wheel & 

Dent. E. 


Co., HOI W. Monroe 8t. 
Chicago, III. 


!B 


Send Catalog De Luxe Model 


J Ultra De Luxe 
I n Send COD 
I Name 
I Addrest 


Set □ Standard Model 


Established 1853 

Corn Exchange 
Bank 

Trust Company 

13 WILLIAM STREET 

and 

74 Branches located in 
Greater New York 

Member of the Ft^derol Deposit Insurance 
Corporation 


H. G. Cisln’a Metal Tube 

AIR SCOVT tilifwiv£ 

OfilG Hot 
oi ite kind 
lit 

the world 



XJ B. Patent No, 
2,086.236. Opel • 
ates on A C. tn 
D.O. Kelf-C’on- 
taltiedlhmer Sup- 
ply 

iitUU TukM-^Onat*r KUtiUnep 

POWERFUli— W. C. Angell. Jr., of Provldonec. R. I . 
logged 12 fotoign itatlopa tlie flrit week, Many Air Hcuut 
ounerg report reception from Spain, Einglana, Germain, 
Rome and even AtisiralU and Japan. Broadcast reception 
on Indoor aerial. Potloa calls, amateurs, code, weatlicv 
reports, airplane and Trans-Atlantic phone coin’ersatlons. 
Speaker on strong atatiops. 

COSD*LICTR ABSEMHLBD KIT. all neces-^^^jwM 
ssry parts. Instructions, picture diagram, less^^^lfH 
colls, tubes, long ware unit and earphone, •r 

ready to wire „ 

Set of fmtr •hovt weee ««ns, Sot of Z Mulohod Motel Tub«« $1.40 

to U> 300 ft. 38 fi^phono (Hinclf) 80 

SpeoUl toM^mive unit w. oull 08 2 Rroedoest Coils. 1 00 

ToUl tS.l4 

SPZriAL combination OryRH-AsMmbled KH, not wired. BtVS 
3 wetel tuboa, a oolk. InohidtiMt I.i»n« Wer* UnK- •Rn>h(me. ... • 

Above, Cuetom BuOt, wired ead Xeboretory TeMed, reed) to uae. II extre 

Ho 0. CISIN. ChM 
ALUiG IM0INBttlN0 INSTftUTe 
DtplaSA^I n fork flaco. How York, H.Y. 
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THE OTW MAGICIAN’S MANUAL— By roller B. Cifciw*. . 

^■im over 100 complrt* »nd eartly followed lii»tru(rtlons for trlrt; of PVJ" 4 

toSid“ m"low conTla. .11 the .ctu.l tilclp. J***!-!**- 

sScE EXPERIENCES WITH HOME EQUtPMENT-By C. L L^. 

of 200 ilmple home trloto Used on phy8l<’«l 1*W8. each experiment being muetrated 
and H« principle explained .-—$1,35 j^stpald. ^ 

FAT AND KEEP FIT — By Jacob Buckstein^ M.D, ^ 

A impular treatl»e Jn foods, vltarolna and cognate aubjecta, with Inatructlone for dieting. 
—$1.10 postpaid. ^ ^ j 

KNOWING YOUR TREES~-By C. H. Colhmgwood. , 

States showing natural range of Ihe |IJ5 pos^aid. •Rrwirajfinw'rG— -Kwr 

THE ENGINEER’S SKETCH-BOOK OF MECHANICAL MOVEMENTS— By 

WortfhuT^ra^n*?^ ^firtl^Ilv every concelv.ble movement, device, •hhU.nve. »»d wn- 
Ulv.^ ?inpTo,S in the deelji and conetructlon of mechlnery lor every purpoM.. Keerly 

THE MAITHEW^ORTHRUP NEW INTERNATIONAL ATLAS AND ILLUS- 

OoM^^'^rtSlS^ape of all aectlona of the world plue a jaaetteer _wlth 

of MuntriS “ ties and phyel.al features. Highly recommended m «» omoo or homo 

A^ARRiy'^GE MANUAL — By Hannah M. Stone, MJ)^ and dbrahant Stone, MJ}. 
A nraeticot guide to sex and marriage, covering fitness for marriage, roecbaolsm 
production, prevention of conception, and '‘*™‘**' 

often asked these authors by their D T* » JM D PAD 

THE ART AND SCIENCE OF MARRIAGE—By Esther B. Tietx, MJ)., PhJJ., 

A authoritative *atudy of the body and Its functions, the iwpro- 

LTlve systeiT an^a dlscuiilon of courtship and marriage. Recommended especially 

for engaged couples. — $2.65 _ 

have b**en melted down and recast .-—$3.95 postpaid. moo 

MATHFMATICS for the million — By Lancelot Hogben, EJIS* 

Yffiy a solenual not »nte«<le<l ts a help 

‘'forffotten their mathematics." For laymen who would like to remember easUl^— ^-95 postpaid. 

PrSTn^AND PCT DRAWING-By HerbeH E. Everett and 

An^wUnIulim'rf°llm^l»™p«ctlve of .Impl. form* and more 

example^ many-gabled house, elaborate column cyiltalj^and floral designs.— $1.95^ 

IFWFLRY GEM CUTTING AND METALCRAl^ — By WMiam T. Baxter, 

l^sluable Sd to workers^^^^^ the hobbles treated In it. The numerous illustrations 

fell Sof a prac?karna thj names and addresses of dealer sources of materials are 
given In full.— $2,65 postpaid. « ^ y 

THE HANDY MAN’S HANDBOOK— By C. T, Schaefer. 

Fourth edition of a very popular book — a practical manual on the use of tools and how to do 
all sorts of odd Jobs around the home.— $IJ5 postpaid. ^ 

ARMATURE WINDING— By David P. Moreton, Carl H. Dunlap, L. R. DrmkalU 

(Wmetion, winding, and repairing of A.(\ and 

clearly shown in photographs and drawings. Practical.— $2. 1 6 postpaid. ^ 

ATOMIC ARTILLERY — By John Kellock Robertson. , , . , 

Eleet^s, p^ons, positrons, photons, neutrons. «nd cosmic raysjn plal^ijuw 
transmutation of the elements and manufacture of artificial radioactivity.— 62 A6 poatpald. 
miNSPOTS AND THEIR EFFECTS— By Harlan True Stetson. 

An outstanding scientist discusses sunspot effect on wrthly things • 

business, weather, and many other things touching human life and activity. Popular and 

SHire’oF*THE"wO«LD’S BATTLEFLEETS— Ediied by PayLietU. Comdr. 

ihlp* In the n»vl«* of the ImporUnt 

UilstS instruction, silhouette drawlngs^and a large number of photographs.— $1.66 postpaid. 

THE MYSTERIOUS UNIVERSE— By Sir jomes Jefliis. 

rovers a remarkably broad territory, touching on everything new in modam 
tinhvslcs and cosmology. Many men of science now are leaning toward a non-inateirlallstic 
Jew. b one of theM.-(»om.rty $140 ) Now $1.1$ POrtpaM. 

THE ROMANCE OF ASTRONOMY — By Florence A. Grondal. 

The author writes for the average reader who would like to know mow about tim stars ami 
the pUn«S.lKr b^^ brlnjs to life the facts of estronomj throujfh 
tratS with striking photographs and diagrams.— (Formariy $5,90.) $1,69 postpalde 
SNAKES OF THE WORLD— By Raymond L. DUnsars. . ^ 

Probably the most readable, aUractWe and suoerb 

the genJral reader. It discusses the , more thim 2J% ^ ^ ^ 

coUecrion of illustrations^ — ^Formerly $0.06.) 62.16 postpaid. 
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boon ef diwot ewilii^ eeeh yeeij tae 
aide wceSvw 8600 hoars. Effects of 
cloudi are not taken into conelfimtion t^i 
the study* however, ' 

FuMBvLBSS DRAlN-OPENfflR 

I mprovements muiting bm «*»«»• 

give laboratory eaperimentation hdve 
I been made in a widely-uaad chemical thain* 
pipe-opener for houa^old use* Aooording to 
^ ilie manufacturers, the fumes Oauaod by the 
* product’s action are now absorbed before 
: they emerge from the drain. Also, the action 



l>«c. m 




. lakes place in the bottom of the trap where 
I grease and other refuse frequently collect 
into a solid mass, and is not dissipated at 
the top of the pipe as happens With old- 
fashioned drain cleaners. 

Most cases of slopped or slowed^up drains 
can be traced to an accumulation of greasy 
muck in the trap. Hair, coffee grounds, soap, 
garbage, lint, even scouring powders, arc 
likely to be found in the clogging mass. This 
improved drain cleaner removes these suh^ 
stances efficiently and economically. A cup 
of cold water Is first poured into the drain, 
then a little of the drain cleaner. Heat is 
quickly produced. At the same time, a stfr” 
ring action occurs. The heat and agitation 
melt and loosen the hard, greasy asook, 
turning it into a soft mass that water easily 
flushes away. The amount of heat and a|d^* 
tion produced depend on a cfoselycontroHed 
ehenucal formula that is the secret of fhe 
product’s effectiveness^ 

Eye Prot®ction 

S afety engineers, personnei itt/mk* 
and production officials will be interesind 
in a new w pratection device det^gM wr 
general indusirial use, hatikg iheiAwMtps 
of Ui^tness, iride range uf vWoih ^ 
ereus ventiliitien. . ‘ , 

The Jadkwi Vm <J 

a fiei^k irfmsyinenh ntin4idtonni^#i^ 
obtainable hi.tS«eyraniokedt>lli|J^^ 
green W in^ ihiide^^ 

nase 




tt he wear^them. Ample vm^ 
tlUtion eUmStuites fogging* Hot metal tolls 
off this viaor without marking it. This shield 
prhvidet ideal protection for workmen engag* 
ed in soldering; flash, gun, and spot welding 
operations; for welders* helpers; for general 



Eye protection that may be used 
either with or without eye-glasses 


eye protection in indusuial planU; for use 
in chipping operations; and in many other 
cases where the workman*8 eyes must be 
protected from flying particles. 

A smaller eyeshield, available in the same 
shades, has many industrial uses and is said | 
to be gaining popularity for sports wear and 
for the protection of motor car and truck 
drivers from sun and road glare. 


Living Storage: Strange 
System of Honeypot 
Ants 

T here are ants in Central Australia 
which use the bodies of their fellows as a 
living storehouse for honey. They are among 
the many rare and curious specimens brought 
back by a well-known naturalist, Charles 
Barrett. 

Just ordinary black ants in appearance, 
they yet have this unique habit of storing 
honey, surely among the most extraordinary 
of nature’s many queer provisions. 

How they choose the fortunate or unfor- 
tunate creature which is to spend the rest 
of its days inert, a mete helpless bag of 
sweetness, is not known. Seemingly any mem- 
ber of the community is eligible. Once se- 
lected, the workers bring to it their daily 
grains of nectar. The “honey-pots” swallow 
the necUr but keep it for the general use 
of the colony. They have two stomachs, a 
private and a communal one. 

When a member wants nourishment it ca- 
resses the honey pot with its antennae and 
the living pantry passes out from its mouth 
a drop of the desired food. 

As the body swells, the ant takes on the 
appearance of a shiny deep-toned cherry. 
Head and thorax remain unaltered* and so 
the insect looks lujiicrously disproportioned. 
Al^rigines call the honey ant “Yarurapa,” 
and eat it alive as a delicacy. 

Stockings Made of Castor 
Oil, Coal 

C ASTOR oil and coal appear to be t^ 
^silkworm” frinn which the silk stock- 
ings American women will wear tomorrow 
may be made* With these basic ingredients, 
chemiau are nevr fashioniag* in their test 
tubm, a tiieoua Snid which can be drawn 
intti ftbto ttot are stronger than 

ai& and have amaziag elasticity. 
m fat ready for commercial pro- 
dnot^ cbamisis studying the new fibers 
lAi at Hw fOal pi prediifling sheerer two^ 
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Can Influence Others 
With Your Thinking I 


T^RY it some time. Concentrate in- 
tently upon another person seated 
in a room with you, without his no- 
ticing it. Observe him gradually be- 
come restless and finally turn and 
look in your direction. Simple^ yet 
It is a positive Jemonstratlon that 
thought generates a mental energy 
which can be projected from your 
mind to the consciousness of another. 
Do you realize how much of your 
success and happiness in life depend 
upon your influencing others? Is it 
not important to you to have others 
understand your point of view ^ to 
be receptive to your proposals? 

Demonstrable Facts 

How many times have you wished 
there were some way you could im- 
press another favorably get across 
to him or her your ideas? That 
thoughts can be transmitted, received, 
and understood by others is now sci- 
entifically demonstrable. The tales of 
miraculous accomplishments of mind 
by the ancients are now known to be 
fact not fable. Tbe method whereby 
these things can be intentionally, not 
acddentally, accomplished has been 
a secret long cKcrisKed by tbe Rosi- 
crudans ^ one of the schools of an- 
cient wisdom existing throughout the 
world. To thousands everywhere, for 
centuries, the Rosicrucians have pri- 


vately taught this nearly-lost art of 
the practical use of mind power. 

This Free Book Points 
Out the Way 

The Rosicrucians (not a religious 
organization) invite you to explore the 
powers of your mind. Their sensible, 
simple suggestions have caused in- 
telligent men and women to soar to 
new heights of accomplishment. They 
will show you how to use your nat- 
ural forces and talents to do things 
you now think are beyond your abil- 
ity. Use the coupon below and send 
for a copy of tbe fascinating sealed 
free hook, "The Secret Heritage/* 
which explains how you may receive 
this unique wisdom and benefit by Its 
application to your daily affairs. 

The ROSICRUCIANS 

(AMORC) 


Scute F. F. G,. 

TKs Roflicnicians. AMORC, 

Roticruclan Paik, San Jose, California. 

Kimlly send me a free copy of the 
book. *The Secret Heritage.** 1 am inter- 
erteci in learning how I may receive 
instructions about the full use of my 
natural powers. 

Name 

Address. ........... 
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Treat Yourself 
And Your Friends 
To This Handsome 
Binder For 


Scientific 

American 

It holds a yearns issues 

Make De Luxe Library Editions of Scientific American 
Protect and Preserve Your Copies With a 

PERMO LIFETIME BINDER 

S o MANY readers preserve their ropies year after year and have asked for binders that. 

after thorough invratigation of binders, the ednow of Scientific Amertcan found a type 
that is most satisfactory, considering cost, ease of handling, and durability. It bolds a full 
vear’s issues (12) : has an efficient patented lock; is strong and durable; and is covwed with 
I rich, pebbled, red leatherette beautifully stamped in gold. Magazine are “ 

snap and are held positively in place; no punching necessary. In ordering, state what year 
(1938, 1939, etc.) is to be stamped in gold on the backbone. 

Each $1.25 plus 15c postage in continental U, S, 

($1.25 plus 75c postage elsewhere) 

For Sole by 

Scientific American, 24 West 40th Street^ New York 




Qive your hoy 

for CfiriBtmaB 

Books That Will Delight and Instruct 


THE BOY SCOUTS BOOK OF OUT- 
DOOR HOBBIES. Edited by Fratikltn K. 
Mathiews . — A complete guide to many out- 
door activities, with special attention fiven 
to all sports — games, swimming, hiking-- 
Nature study, photography, etc. Illustrated. 
— Price 12.65 postpaid. 

TRICKS ANY BOY CAN DO, By Joseph 
LeemittK.^h great variety of mystifyi^ 
feats with cards, coin®, matches, balls, 
handkerchiefs, rings, etc., clearly presented 
and well illustrated.<^2.15 postpaid. 

MODELS ANY BOY CAN BUILD. By 
Joseph Leeming . — Forty scale models of 
aircraft, ships, a stage-coach, a prairie 
schooner, locomotives, and bridges may be 
built from the lucid descriptions and clear 
diagrams in this volurae.-^2.15 postpaid. 

FUN AT HOME, By Ray J. iKarran.— How 
to make, with familiar tools and from the 
odds and ends found in every household, 
numerous original indoor and outdoor games 
providing out of the ordinary pastime- 
projects for boys and girls. Numerous 
drawings.— 12.15 postpaid. 

AIRCRAFT OF THE WORLD, By paymr. 
Lieut. •Comdr. E. C. Talbot-Booth, R.N.R.’^ 
A chunky volume with 1500 illustrations in 
color and black and white, together with 
specification data enabling one to identify 
at sight most modern-day airplanes.— 4S. 15 
postpaid. 


ALL ABOUT SHIPS AND SHIPPING. 
By E. P. Harnaek. — Identification, discus- 
sion of shipping history, statistics, data, 
and lists of Jiips— practically any^ing 
one wishet to know about the subiect. 
Numerous illustrations.— $3.15 postpaid. 

MAIL LINERS OF THE WORLD, By 
Alan L. Cary,— A picture, a silhouette, and 
a discussion giving statistics on each of 62 
of some of the more noted mail liners. In- 
cluded is history of some famous shipping 
lines.— $2.65 postpaid. 

LINERS OF THE OCEAN HIGHWAY, 
By Alan L. Cary. — A companion book to 
the above, prepared in the same manner 
but discussing about 70 ocean liners.— 
$2.65 postpaid. 

EVERY BOY’S BOOK OF GREAT LIN- 
ERS, By /. D, Bur son White.-^A splendid 
book Tor boys interested in ships, discussing 
the story of the conotructlon of a great 
liner, the duties of officers, a visit to ^e 
engine room, and the world's greatest ship- 
ping lines and their liners. Numerous large 
illustrations.— $1.65 postpaid. 

WIZARD OF THE WIRES, Bv 
Bico/ay.— The fascinatiiyf story of the life 
and work of Samuel F. B. Morse, inventor 
of the telegraph. Inspirational to many 
boys,— $2.65 postpaid. 


Rush your orders to 

Scientific American 


24 West 40th St. 


New York, N. Y. 


thread stockings that will have the durabil- 
ity of four-thread hose. 

In the posthumous patent of the brilliant 
du Pont chemist, Dr. Wallace Hume Caro- 
thers, just granted by the U. S. Patent ORtoe, 
is revealed this strange fiber that gives prom- 
ise of being silkV crucial rival in the hosiery 
field. The new patent’s implications to a na- 
tion like Japan producing the great bulk of 
the world’s natural silk, are not to be over- 
looked. When and if the chemists decide to 
bring the new product out of the laboratory, 
America, with its vast supplies of coal, will 
be a step nearer freedom from foreign dom- 
ination of its silk requirements. 

The new silk is not rayon, for its origin 
is not from the cellulose of growing plants 
like cotton or wood, but from coal and its 
highly important coal-tar derivatives. Coal 
tar has already produced thousands of or- 
ganic compounds that range from perfumes 
which nature never knew to explosives and 
dyes and even to organic compounds of the 
human body itself, one of which is called 
eadaverine. 

Out of sticky black tar, formed as coal is 
heated and its vapor caught by distillation, 
a long series of steps can duplicate cadav- 
erine. It is by this completely synthetic 
method that Dr. Carothers prepared his ma- 
terial from which the silk-rivaling fibers 
come. 

Castor oil enters into production of the 
new fiber because it is used to form an acid 
which is reacted with the eadaverine. This 
is sebacic acid. To make it, chemists first 
make a castor oil soap (just as soaps arc 
made out of palm oil and other vegetable 
oils). Heating this castor oil soap with 
sodium hydroxide creates sebacic acid.— 
Copyright 1938 by Science Service. 


New Quartz Ultra- 
Violet Lamp 

T he Hanovia Chemical and Manufactur- 
ing Company has perfected a new and 
more efficient lamp for producing intense 
ultra-vjolel radiations. This is a self-lighting 
quartz-mercury vapor arc, operating from al- 
ternating current thru a reactive transformer. 



“Burner** of new ultra-violet lamp 

The apparatus is small, of compact construc- 
tion, inexpensive to purchase and maintain. 

Measurements show an ultra-violet intens- 
ity of 6000 micro-watts of radiations of 3130 
Angstrom units and shorter, at a distance of 
three inches. The spectrum is characteristic 
of the high pressure, iiuaitx-iUereury are. 
The quart* “burner** is “C* shaped, the use- 
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fill arc being 1V4 inches in lengUi by half 
an inch in width. The burner can be op> 
crated in any position and is not affected ^ 
shocks or jars unless these are of sufficient 
intensity to fracture the quartz tube. 

The “S” 100 burner, as it is termed, uses 
only about 100 watts of power. Tests show 
that after a thousand hours of service the 
burner still provides an average of 75 percent 
of initial intensity. 

The new lamp also differs from the old 
type of mercury arc in that there are no pools 
of fluid mercury. Only a small amount of 
mercury is in the tube and this is all vapor- 
ized when the burner is in operation. 

The burner envelope is made of clear fusetl 
quartz which baa a far greater effjciency in 
transmitting ultra-violet radiations than even 
the best of expensive chemical glass. Quartz 
also does not readily exhibit the solarizing 
characteristics of glass. Fused quartz with- 
stands temperatures where glass would melt. 
The new lamp has many commercial uses in 
addition to being a therapeutic source of 
ultra-violet radiations for home use. 


Mysterious Springs — 

Night and First-Frost 
Types 

I N two recent numb<*rs this department has 
contained the explanations of two types 
of intermittent springs, the cold syphon type 
and the barometric type, written by the 
United States Weather Bureau meteorological 
physicist Prof. W. J. Humphreys, author 
of standard treatises on peculiar aimos- 
pheric and cognate phenomena. Two re- 
maining types, night springs and first-frost 
springs, are explained by Prof. Humphreys 
as follows: 

“Often in the summer lime, and espei ially 
in dry weather, a weak spring in a de- 
ciduous forest runs well at night hut feebly, 
or even not at all, between nine oVIock in 
the morning and sundown. This is because 
the ground-water at such localities, as indeed 
in practically all localities, has two outlets, 
or two ways of escape, one by seepage and 
vein-like drainage to springs; the other 
through evaporation from the myriads of 
leaves overhead. When evaporation is least, 
as it is at night, loss by seepage is at its 
maximum and the spring-flow greate-,i. 
When, on the other hand, evaporation is most 
active, that is, during the warmer daylight 
hours, tree leakage is largest and spring- 
flow least, even to complete cessation by 
mid-aftemoon, or earlier. Such is the course 
and the explanation of the well known, but 
to few familiar, night spring. In the course 
of a severe drought such a spring first he- 
eomes feeble by day, then flows only at 
night, and finally neither by day nor at night. 

“From the explanation above of night 
springs it is clear tiiat anything that sud- 
denly would shut off tree evaporation would, 
during a period of dry weather, as promptly 
strengthen, or even start afresh, many a 
small forest spring. Clearly, too, the thing 
that does just that is the first killing frost 
of autumn. That is why at tiroes and places 
springs start up anew, and branches flow 
again, or stronger at least, immediately after 
th^ first heavy frost in the fall of the year; 
and tbttf too, without any precipiution to 
supply tna goodly quantity of water where 
but a day before there had been little or 
none.*' 



A Partnership of 
SCIENCE and ART 

If there is such a thing as a hotel being the expression 
and the essence of the finer aspects of the life of a city, 
surely it is no immodesty to claim that distinction for 
The Waldorf-Astoria. 

Here, not only the art of living luxuriously, but the 
science of living wdsely and efficiently, and therefore 
economically, come to fruition in such a totality of ad- 
vantages as only art and science together could achieve. 

Science is the source of its creature comforts, but 
what most endears it to the world is its knowledge 
and its practice of The Art of Home! 

THE 

WALDORF-ASTORIA 

PARK AVENUE • 49TH TO 50TH • NEW YORK 
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10 X 15 cm. 
ZEISS IKON 

SUPER- 

NETTEL 

with 

CARL ZEISS TESSAR 
F 4.5 LENS 

FOCAL LENGTH 1& CM. 



FORMERLY $225.00 

SALE $*7050 
PRICE * ® — 

FILM PACK ADAPTER 
AND ONE PLATE 
HOLDER INCLUDED 

Here is a rare opportunity to 
buy, at a big saving yixn exquisite- 
ly-built camera for general pho- 
tography. It is instantly focused 
by means of a convenient knob. 
Takes pictures 4x6 inches. Has 
precision focal plane shutter with 
speeds from % to Hooo part of 
a second. Folds very compactly 
and can be used with film packs, 
cut film or plates. 

Send for Booklet N. E. T. 

110 WIST HHP Y. 

World's Lorooft Excluslv* Camero 
Supply Houle 



Conducted by JACOB DESCHIN 


The Focal Point 

M any subjects that we run across cas- 
ually when wandering in search of 
pictures compose themselves naturally; 
others offer the opportunity for good com- 
position, but must be arranged. Two ex- 
amples of such opportunities, or “settings/* 
are illustrated here. In each case, the pho^g- 
rapher realized that he had a good setting, 
but needed a focal point to move in and 
make the subject complete. 

Figures 1 and 2 were taken from the 
seventh story of an apartment building one 
morning after the street had been washed. 
The subject was almost obvious, and the 





Figure 1 

diagonal composition of the street impera- 
tive. But It took only a little study and a 
disappointing shot or two to make it clear 
that the important thing was not to include 
too many persons in the picture space and 
this conviction hnaily brought the photog- 
rapher to the conclusion that by far the best 
picture would be obtained by having but 
one person and that person in the focal 
point at the upper right-hand cross-section 
of the compositional “skeleton,** that is, one 
third of the way from the top and one third 
from the side. 

A comparative study of the two pictures 
makes it pretty clear which of the two is 
the more attractive, and the stronger both 
as to content and composition. 

Figure 3 is a typical shot experienced by 
the sea-goer. Water, wat«r, evcryndierc, and 
no relief in sight. Many such pictures are 
made which include a more interesting sky 
than that shown in Figure 3 and in some 
such cases the picture is wholly satisfying, 
but in our partieiilar tpte there is, somehow, 


Figure 2 

something lacking. We instinctively feel 
the need of an accent, a focal point to tie 
things together. Even so simple a thing as a 
sailboat (Figure 4) is sufficient to break 
into the expanse of sea and sky and bring 
the picture home to us. 

The moral is plain. A focal point is essen- 
tial, but in striving to introduce it into the 
picture pattern, beware of overdoing it— - 
avoid confusion and meaninglessness. Work 
for simplicity, for directness. A small sail- 
boat in the distance does not look like much 
in such a wide expanse as sea and sky, but 
see how effectively it does the trick in Fig- 
ure 4. The impression of vastness and space 
is much more vividly portrayed in this lat- 
ter picture than in Figure 3, although both 
pictures are the same with the single ex- 
ception of the little boat. 
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Flgtore 4 


Hie euggcsted treatments of the familiar 
atibjeehl Eluatrated in Figuree 2 and 4 may 
mine clues to possible arrangements 
idib simibir ^'iM^tings.** The important thing 
to lemember is.that some pobt of emphasis 
muM be included in order to make a pic- 
tore out of a picture possibility, but that 
imless this point is properly arranged, 
throiigh careful selection of available ma- 
terhd, noihhig is gained. To know what to 
legye out is just as important as to know 
^diat to leave in or to put in, and the in* 
dl^ual Judgment in such cases is very 
often dfcttted as much by instinctive feeling 
as by artistic perception or mere mechanical 
manipulation. 

17 . 000,000 Camera 
Shooters 

S tatistics have been so rampant of 
late oonceming the number of camera 
owners that it is a comfort to get the real 
}ow*down from an authoritative source, the 
identity of which, however, we are not at 
liberty to disclose. 

We are informed that there are 25,000,000 
camjsrts owned in the United States, 
17/100^000 of which are in active use. This 
do^ not mean that there are 17,000,000 


camera otpneri, lor some own mm Aan mie 
oamera; Camera cluba in the country total 
3000, Of the cameras purdsiaedl# 40 percent 
are bought as gifts for friends and relatives; 
as to 80 percent is bouid>t b drug 
stores, not camera stores. The leading cam- 
era type seems to be the box camera, the 
numhv of these b use being SO percent of 
the total of all types. Also, 37 percent of the 
film consumed annually is shot in box cam- 
eras. Most pictures are made by married 
persons betweim the ages of 20 and 30; 90 
percent of 4he exposed films are developed 
by commercial finishers; 50 percent of the 
pictures are snapped a( home. 


Backlighting 

O NE of the illustrations shows both the 
illuminant — a spotlight — and the sub- 
ject. Backlighting of translucent or semi- 
translucent subjects provides some of the 
most beautiful cfiects obtainable in photog- 



^^Backlighting Method** 


raphy. The most important precaution to 
observe is, of course, to make sure the light 
does not strike the camera lens directly. In 
the illustration, ^^Backlighting Method,** it 
was possible to include both light and sub- 
ject because the light source itself, the 500> 
waft projection bulb, was avoided by anglbg 


^Uhird CAnnual 
Scientific American 
CAmateur (Photography Contest 

$225 in Prizes 

lliree IMvlaion, To Enter 

Divinoii 1. Human— bcluding portraits and other camera studies of 
peo{rie. 

{^vision JL tandtacapes— including all scenic views, close-ups of parts 
of landscapas, seascapes, and so on. 

#^iston 3, SteieiMse and Indwtry— including laboratory and factory 
ao^m« tflchalcal aviation at)d natural history {botography, 
' '.aid so on. 

iii oMh divislaM dw pdaas awarded wUi bes 

^ IVSm SSS— Soeoitd _Flrl»o fSS 
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Basil to Beeelve ‘ 
•o SeiMidAe Asno'i'iooA 

Ririw See 


P«gdSK>9 




GIFT SUGGESTIONS! 

WILLO 
UTILITY BAG 



Will accommodate from one to 
three miniature cameras, an as*- 
sortment of accessories, special 
pocket for filters and 
portrait attachment 


$6-50 



EXPOSURE METER 

SIMPLE— DURABLE 
FEATHERWEIGHT— TINY & THIN 




Oniy •I ” 


Mail Orders Filled, 
Send for Booklet, 



n. w.st s.a^a stAv. 


World's Largest Exttiistva Camafa 
Supnly HfMta 


mM 
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Throw awoy your ruler and pencil I 

Now mount your Christmas pictures with the 

Revolutionary New Henry Herbert 

MOUNT-O-GRAPH 

Centers Pictures to Hairline Accuracy I 


With this revolutionary new 
precision instrument the 
problem of centering en- 
largements is at last 
removed. Y ou no long- 
er need spend hours 
measuring and figur- 
ing, you no longer need a rul- 
er, you no longer need make 
ugly pencil marks. In just 
three easy motions with the 
MOUNT-O-GRAPH you 
quickly and accurately keep 
the borders of the picture 
lined up with the edges of the 
mount. 


HIInJRY HERBERT 



The MOUNT-O-GRAPH is 
precisely constructed of all 
metal. Made like a T-square, it 
provides measurements for the 
bottom and two sides of the 
picture. All you need do is to 
insert the mount in the center 
clip . . . and it centers , 
itself for you. 


$3.75 


Aik (or th. MOUNT-O-GRAPH at 
your dsaler ... or write for the inter- 
estinc folder. Swepped My Ruler 
Pencil for a Mount-O-Gi 


end 


encil for a Mount-6-Graph.“ 
Made in the (/. S, A. 


Boy, oh Boy 

Do 1 get a break 
sincePop takes my 
pictures with 

SUPERFLASH 

• Goodbye forever to 
poscy, awkward pictures 
— Pop takes my pictures 
with SUPERFLASH, the 
flash that never fails — ^pic- 
tures that for warmth and 
naturalness would make a 
protessional green with envy. 



Of course, it’s all Greek to me, hut Pop says when 
SUPERFLASH comes in, guess work goes out. 
Seems it’s all in SUPERFLASH’S lighting element, 
a special hydronalium wire that assures instantaneous 
action, 100% usable light, perfect synchronization 
(whew, that was a tough one) and scientific, de- 
pendable control. And just to make things perfect, 
SUPERFLASH has a patented safety spot to iden- 
tify it. That’s why professionals w’ho can’t take 
chances use SUPERFLASH exclusively. 


FREE 


Veit Feeket 
Exposure Guide 


contains the most com|)Iete flash 
and flood tables ever issued on 
the correct use of all SUPER- 
FLASH and SUPERPLOOD 
nhotolamps with all Agfa, De- 
fender, DuPont. Cevaert, Ko- 
dak and other nlms. Get your 
copy at .your dealer^s or write: 
Dept. 31, Wabash Rhotolatnp 
Corp„ Brooklyn, NIiw York, 


CASH FOR YOUR PHOTOS. . . . 
SupdrSash photos wanted for exhtbi- 
tioiiy advertising and publicity use; 
especially human interest shots and ac- 
tion idiots that dramatically picture how 
Superflash has stopped action. Model 
velegse required with all prlnt« accept- 
ed. Address Superflash Photo Editor. 



{ the camera high euQugh for this . purpose. 
Ordinarily, the camera is maneuvered to 
avoid the light altogether. Where the subject 
is larger than the light source, the latter can 
; be placed directly hack of the subject and 
the camera pointed head-on, because in that 
! case only the light transmitted through the 
' subject reaches the lens. A lens shade should 
I generally be employed in this kind of work. 


British Show Coming 

T he complete pictorial section of the 
annual exhibition of the Royal Photo- 
1 graphic Society, the last to be seen in the 
I society’s old premises in London, will he 
j shown in New York City at the National 
! Academy of Design. The 220 prints, nearly 
60 of which represent American photog- 
raphers, will be on display December 1 to 
14, under the sponsorship of the Oval Table 
Society. The National Academy of Design 
will be host. 

Resolving Power of Eye 
vs. Lens 

B y a happy coincidence, Franklin W. 

Smith, of Thiells, New York, has made 
actual experiments, both celestial and ter- 
restrial, on the question propounded by 
L.C.D. in the August Round Table; namely, 
whether a miniature camera could take a 
picture from a considerable distance and 
by enlarging the negative bring out a detail 
(such as a license number on a car) which 
the taker of the picture could not sec with 
his naked eye at the time the picture was 
taken, assuming excellent eyesight. 

'T became interested in that problem,” 
writes Mr. Smith, “a couple of years ago 
and made some experiments to determine 
the answer. My first experiment was in the 
held of astronomical photography. There is 
a double star, Epsilon Lyrae, which is con- 
sidered a good test of eyesight, being 
separated only by eyes possessing quite keen 
vision. 1 photographed this with a cheap 
miniature camera (having an //3.5 lens of 
50-mm focal length) by simply directing 
the camera toward that region of the sky at 
night and opening the shutter for a few min- 
utes and allowing the star image to trail 
across the film. The trail obtained is very 
plainly double (when negative is examined 
under microscope). Thus, in this case the 
camera surpasses the eye in resolving pow- 
er, but it must be admitted that it is a par- 
ticularly favorable case because of the great 
contrast (between the sky and the sky back- 
ground) . 

‘‘When the trial was made on the ter- 
restrial object it was not possible to get a 
IMtisfactory image even when just close 
enough to read the number with the eye. 
The limiting factor appeared to be the grain 
of the film (although I used Panatomin Aim 
and Eastman Ultra Fine Grain developer). 
1 therefore repeated the experiment by 
photographing directly on glossy A 20 paper 
( giving an appropriate exposure of a minute 
or so, as I recall it). 1 found that I could 
get a readable negative from the greatest 
distance at which I could read the number 
with the naked eye, hut no farther, t re- 
peated the experiment still using Axo pa- 
per but using a vest pocket Kodak with 
//7J anAstigmat lens of 83<nitu focal leiOgth. 
With this it was possible to get better def^* 
tion in the negative than with the naked 



“Raiiidropfli’’ 

charming compensations for a rainy clay 
and is yours for the asking if you will bo 
sure of getting the right viewpoint. In “Hain- 
drops” it was necessary to take up a camera 
position that would provide a dark back- 
ground for the subject. The two lower panes 
are the best for this reason, the highlights 
on the raindrops showing up brilliantly 
against the buildings. Notice how this effect 
is lost in the upper right-hand pane. 


Is THE Grass Realey 
Greener? 

N O, says Mrs. Helene Sanders, of New 
York City, who, with her former teach- 
er, Nicholas Hast, has just opened the Master 
School of Photography at Rockefeller Center 
in New York. Mrs. Sanders is one of only 
three women in the United States who arc 
Fellows of the Royal Photographic Society 
of Great Britain. 

“One need not go abroad to find wonder- 
ful material for photography,” she says. 
“You have heard, have you not, about the 
artists* convention? The men from Vienna 
complained they had no material at home, 
for New York had all the skyscrapers, but 
the men from New York complained they 
were at a disadvantage because the men 
from Europe -had all the beautiful old 


FOR ALBUM-SIZE CONTACT PRINTS. 
{right) Has such advanced refinements as fold- 
ing optical finder . . , body shutter release . . . 
built-in self timer . . . leather-covered alumi- 
num case. Takes 2Kx3Ji-inch pictures (8 on 
a roll). Two models, both fitted with fast, 
finely corrected Kodak Anastigmat Special 
/.4.5 lens. Price, with 1/400 Cornpur-Rapid 
shutter, $42.50; with 1/200 Kodamatio 
shutter, $35.50. 

KODAK SPICIAl SIX>20, % 42.$0 




EASTMAN’S NO. 1 MINIATURE, {kjl) A 
high-speed camera. Lens, Anastigmat /.2.0 
or Anastigmat /.2.8. Shutter, 1 /500 Cornpur- 
Rapid. CoupW range finder. Body shutter 
release. Loads with a wide range of Kodak 
Film, including Kodachrome for gorgeous 
full color. Kodak Retina 11, /.2.0, $140. 
Kodak Retina II, /.2.8, $115. Both prices 
include attractive sportsman’s field case. 
Kodak Retina I, the original Retina, with 
Kodak Anastigmat EKTAR /.3.5 lens, is 
$48.50 — a new low price. At your dealer’s 
. . . Eastman Kodak Co., Rochester, N.Y. 

KODAK KITINA II (#«2.0), $140 
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For a memorable 
Christmas 
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TAX 

and other 

ZEISS IKON 

CAMERAS 

Whether you are on the giving 
or receiving end, a Zeiss Ikon Cam* 
era will make this Christmas a 
memorable day. Zeiss Ikon offers 
a line of 23 fine cameras from 
which to choose. 

Wide range of types, including 
the popular Contax and 
Super Ikonta autofocus* 
ing modela 

At leading dealers 
Write for Literature 

CARL ZllSt, INC. 

Dept. C-X5-12 

488 Fifth Avi., New York 

728 S. HiU SL. los Angeles 



buildings to photogrgpb. The truth of 
course, that the artist ytiII fiiid material 
¥^erever he is— even in an ashean. il he 
looks. I have lived in many parts of the 
world, but 1 have found nothing more in- 
teresting than the Catskills in the fall, when 
the leaves are beginning to turn, and 
Gloucester when the fishing smacks tie up 
at the old wharves. For skyscrapers and 
night photography, of course, no place can 
compare with New York.” 

Adventure on the 
Play Seas 

T hough moving along the water en- 
tirely by grace of wind and sail, the 
little toy sailboats that are sent adventuring 




THi lOiAL ©IFT 




PLAUBEL ROLLOP 

The distinctive preoiaion camera 
for 16 “veat-pockot” negatives on 
standard 120 roll film. 

Built-in range finder, Antioomar 
f ;2.8 lens, Compur Rapid shutter, 
and many other features make 
this camera the outstanding gift 
for anyone . . . Including yourself. 

$7750 

Write for literature 

PHOTO UTILITIES. INC. 

10 Wetf 33rd $K New Yerk* N. Y. 


“Homecoming” 

over park lakes provide thrills for boys — and 
girls too — equal to anything in their play 
repertoire. Take your camera to the park 
lake some week-end afternoon and watch 
your chances for the graceful movement of 
these little giants of the play seas, for the 
striking resemblance some of them have in 
certain attitudes to the |p:own-up originals 
which these play boats attempt to imitate. 
“Homecoming” is an example of a shot made 
as the boat had almost reached shore and 
as it made a curving last spurt toward its 
destination. Close-ups of this sort will gen- 
erally be found more interesting and worth- 
while than shots of a group of boats. 

There’s Many a Slip 

I t was a swell subject and the lighting 
was just right. The vantage point was 
carefully chosen— the foot of the subway 
staircase— and through the archway above 
stood the skyscraper in all iu sunlit glory. 
The photographer had the time and the 
subject was patient, so vdiy not make the 
most of the opportunity. Try it with a yel- 
low filter first, then with a blue filter, a 
green one, a red one, this exposure and that 
exposure. The, vdnding key (of the auto- 
matic atop type) moved rather freely, it 
seemed, but then. « , , In the darkroom every- 
thing turned black of a sudden, and it 
wasn’t because the light was out. The 
camera was empty! And aU that fine shoot- 
ing i^s just for practice. However, the 
photographer who Oontosed all this tc us, 
took it in good spi^. He didn't get any 


DIRECT VISION SPECTROSCOPE 



A hlgh-Krad* Inatrument of I®*' ffRtlnit type 

having a gratlns repllea of 16,000 llne^ per Inch, a 
coUlSullng lent end adjuiUhle aUt. F« llamt and ab- 
forptlon ipectra In the Watery. Valuable to the 
pbotocrapher for teaUng flUera and aaleUghU. Ite- 
turnSle for full refund ^If JJPif • 

Price prepeld, IS.OO. Other modela ^00 to 

Cetalog of fMWotroioopea and aejeaifltlei, ray 5i(wt 
for ultra-violet and Infra-red, fluortieenl matetlalt 
etc., 10 centa. 

LABORATORY BPCCIALTlIB, INC. 

ISO Swth Wilwah itreet WsSaab, ItuUans 


FREE 

Special Adverdsitig Oiler 

Good for Thirty Days Only : 

^ One Complete Swivel Top 
Given with eech 

“Mohawk-Tripod^^ 

The AH-- American Tripod made by dtlUed 
American craltamen. Fits both Domestic 
and European cameras. Made of ataoi* 
nvm hxAss and steel. Stuidter. 
niore durable than ordinary dkpoda At** 
tractlvely fiidsbed in chrome, 
guaranteed or money itlundtA ra 
post-paid ki U.S.A., 53 inch aim, $50$. 
52 inch siac, ?4.75, 46 indh else, $4M 
$<md rettfiifuikce to 

hmiAWKi4F6.aymANY 
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MMI ¥««R tMUk Bllllfi 
VM A CASH INCOMK Easy- 

to44«ra. Scum Course Prepares 
You For Elating Proicssioii. You can 
earn Monty Wffilt You Ltsrnt Cam- 
“ of publications. 

1. YOU NEro 
eUadts natural 
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'^ynsant 

TASorr temoi or mmirn nnmmum 
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pititum but he had had all the fun of shoot- 
IhA the pjetureo, oo that all had not been 
loot after all. 


Stobing Cahoboard 

O DDS and ends of cardboard for mounts 
and other purpooea are conveniently 
stored in the illustrated gadgets Its construc- 
tion is simplicity itself and is evident from 



For storing cardboard 



KORELLE-REFLEX 
~ SREED CAMERA 


Tha camera thay 
tra all taUdng about. 
Haa all tfaa wanted 
features. • Rtflex 
Focus • Focal Plane 
t/SOOth shutter # 12 
^cturesaVsxrVA hi. 
On 120 film. See the 
Kordle-Reflex before 
you buy. Catalog 
No. 730-B FREE. 


w— nv, 

BUBKI fr JAMIS, Iwe.. CUtma». HI. 



ttMonin an expert 


Imln under ncrid-fsaioinr 

«!« 

Mlnr bjni^ 

Uoses a«idy 40 

new yark imrririiTt op fhotoosaphy 

10 WWI M OOmt (Oeat t84> Nmr YevK City 


Atiendsnpe sod 

Ith yWr. 



the illustration; two strips of wood at the 
back and one at the front, although more 
may be used if required. The device is sus- 
pended from the molding with two ordinary 
picture hooks. Another use for the device 
is the storage of large photographic blotters. 


Camera and Golf 

F aults in your golf technique show up 
glaringly on a photographic negative. 
Harry G>opcr, champion golf player, soon 
found that out in teaching the art of golf 
via the camera and in a recent issue of 
Zeiss Magazine writes: 

“Very frequently all the explanations in 
the world will not put over a particular point 
in teaching, but a single picture, showing 
the fault in the swing, will get over your 
point so that the pupil will try to remedy 
it. In this instance, seeing is certainly be- 
lieving.” 


Table-Topping Tips 

W ATER effects produced by sheets of 
crinkled Cellophane; joidccys con- 
verted from dime store cowboy figures; pris- 
on bxs made of slicks of spaghetti, paint- 
ed black; effect of suspended movement 
obtained by laying objects on a glass-topped 
table ^d pointing the camera down at 
them. Asparagus tips simulate exotic 
growths; skinned twigs simulate blasted 
baits; piece of fur strewn with sand equals 
grass; ta{noca used for cobblestones* 


Bigger and Bigger 

T he paradox of bigger pictures from 
amaller negatives contimtes to grow 
Apaoe^ the latest news th this vein being a 
I liidea pi^nre by fttidolf H. HoftDaaini. The 
I negative In gnestlon bgs been enlairged, in 



Better Pictures 
a Faster Way 

Just turn the knurled edge of this 
new, quick -setting calculator once with 
your thumb or forefinger. lt*8 an im- 
provement on the G-E exposure meter 
that makes possible complete exposure 
data — faster, more easily. Now, too, 
you read light values more easily on the 
simplified scale. These new features 
have been added to the G-E exposure 
meter for faster, smoother operation. 

The new calculator has larger numer- 
als, is faster to use, and has an 
extended film-speed range that covers 
the fastest films. Combined in the 
instrument with the improved calcu- 
lator are other such popular General 
Electric features as sensitivity, sharp 
directional effect, and accuracy. 
They Ve all yours with the G-E meter. 
TheyVe additional assurances of 
better pictures. 

Your photo dealer has the improved 
C-E exposure meter. If you want 
better pictures, ask to see it today. 
Or write for GED-678A, which shows 
the new G-E meter and explains how 
to use it under all light conditions. 
General Electric, Schenectady, N. Y. 

general % ELECTRIC 


General Electric Company 
I>ept. 6L-201 
Schonectody, N. Y. 

Send Bulletin OSD-STSA, which ohowt the im- 
proved O-E txpoem meter and explslnt Ita uie 
under all light conditions. 
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lithograpliic reproduction, lor service as an I 
illustration for a roadside billboard advcr- | 
tisement, to seventeen thousand and a half 
times the area of the original negative! 

Ancles and Color 

T his department’s recent preview around 
the site of the New York World’s Fair 
presages a riot of angle shooting on the part 
of the droves of camera users who will in* 
vade the grounds. One of these will undoubt* 









' A’ 


' Htt ' ^ will !;«% 

j/JKKM ■ ' '' Say 

Christmas'** 

^^H||||^2K|-v with the 

jjy^^llllPI^ Nww 
Miniature 2 Hx 3 ^A 



The gift of gifts for any camera fan! Although 
367o smaller than any other Speed Graphic 
ever built, it has all the features of the larger 
Speed Graphics PLUS many new ones, incliid- 
ing built-in focal plane shutter flash synchro- 
nization. See it at your Dealer’s. 

ORAfLIX CNUmO « Ot - PmNTIt 


An Ideal gift accessory for owners of 
the new Miniature 2 % x 8^ Speed 
Graphic, the National Graflex and all 
miniature cameras. An enlarger, con 
tact printer and retouclilng desk all 
in one-— almost a complete darkroom 
In Itself I Your Dealer will gladly 
demonstrate. 


**Photographic Enlarging*' 

ThU popular hn<>k by Franklin 1. Jordan. 
F.RP.8,, raakea sn inexp«n«lv9 but ai»- 
trtrecUted gift. Now only |2.50 at your 
Dealer’s. 


I 


MKBI BwmI for /r*e Ori(S«|t fAUl<M anS for frw 
RBbI Or»Li Annual Ollt UuUa. Paata aotiMU tat- 
vauF Mfluait — oa nanny noat aard. u you 


POLMBR GRAFLEX OpRfORATlON 

DEFT. BA-IT, ROCHE8TKB. N. U. ». A 
pSIa^Snd m free Orallex catalog and fret Qraflex 
Annual Gift Outdo. 

Name — 

Adoxess , I - 

c 
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An angle on the future 

cdlv he the illumination tower reproduced 
here. Others will be the famous Perisphere 
and Trylon, which constitute the Theme 
Center of the exposition. 

Color enthusiasts are in for the lime of i 
their lives, for colors of various hues will | 
dominate practically every feature of the 
Fair, both by day and by night. In fact, color 
pictures will be a must for the majority of 
shots, which in many cases will fall flat, or 
at least far short of the possibilities of the 
subjects, if “black and white” film is used. 

Getting Places 

<<rriHE most wonderful feeling uf all,” 

JL writes Samuel E. Lesser, of New York 
City, “is the feeling that when I’m taking 
a shot I know what I am doing, know the 
result I’m after, know if it’s possible to get 
that result. . . .” 

Every camera user who has come a step 
away from^lhe purely button-pushing, gee-. 
I-hope-it-comes-oiit stage, knows what Mr. 
l^esser means and just bow proud he must 
he. As a matter of fact, it seems to us that 
it is only when the amateur worker has 
reached this point that he can really begin 
to enjoy his hobby to the greatest extent. 


WHAT’S NEW 

In Photographic Etfuipment 

itli ^re inf crested in any of the items 
^descttbtd beiout. and cannot find them tn 
our edvertisinp columns or at your photo* 
flraphic deattr, we shall be glad to tell yon 
where you can get (hem. Please accompany ■ 
your request by a stamped envelope. I 

pHOTRix Enlargement Calculatoh: De- 
aignod for finding re<iuired enlarging 
time after light from lenalof enlarger ha« 
been measured with photo-electric meter. 


Alp CAMERA 

vwr ONOSE Dtuvno FW 

MIT 111% |||||||i^ 

111 MM 


er raflUBMI 


ChcK»t« from our 

IHHHjMiw 

N«w Catalog-v*ju»t .KRijiM 


iMUod. Siw 8V2 X 


11, 48 pagm, 106 


illuftrationt. Ex- 

HHhm 

plaint Tima Pay- 

t’ 

mant Plan, with ^ 



aiticl* on **How to 
Sclact Your Cam- 
era." 

Our Tima Paymant 
Plan offert you a 
•impla aaty way to 
cat any ol tha laad- 
ing makaf of cam- 
araa, both atsU and 
movia. All tha laad- 
ing modal* — — each 
unconditionally 
guarantaad. 

No financa company 
-^ou daal folaly 
with u». Libaral 
trada-in allowaaca 
on your old camara. 

Send 10c 
for Your 
Copy Of Our 
Cofalog— 
Toefoy 



Better Aids for Better 
Photography 


^ lb 


"What exposure 
shaU I give” will 
no longer be ask- 
ed if you give a 

L E U D I 

for Xmas. 


As dependable as it is small, with a pre- 
cision that is in inverse ratio to its price, 
simple to operate, fit tor any camera or 
film, LEUDI has been the exposure meter 
sensation of the last few years. 

Complete with case only ^.15 

MICO Pan Tilting Top 


Of unusually stur- 
dy and durable con- 
struction of solid brass 
with attractive finish, the 
MICO Pan Tilting Top 
accommodates U^t and 
heavy cameras, both of 
the still and movie type, 
and excludes all vibra- 
tion. It can be instantly 
secured in any requited 
position, either tilting or 
panorama. 

Price only 

Atk fpr literaturp 

MIMOSA AMIAICAM 

4M^Stb Ave. - NoW; ,¥oilb ^ 
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MINIATURE 
CAMERA WORK 


By Willard D, Morgan and Henry M Listci. 
Tnc one lior^k for the vhotograpner who has 
iTKiNtercil the techiinjue of nis camera, hut 
who still needs expert guidance on how to 
take jnctures with tneamufi, with depth and 
insight] SiJ’c SJ'j X 11, over S<H) photographs. 
$4 dO. 



1938-39 mCA MANUAL 

Pdited by WW(trd D. Morgan and Henry M, 
Lester^ Evetf ihwncr of a immature camwa 
need» 9n». A<lomplete 1 -volume encyclopedia 
on dtiftetfa QiMration, by 22 expcrtii, contain- 
ing cchnpk^, modern tornmlary, tables, dia- 
Krams. pages, waterproof buckram bind- 
ing. $4,00. 

m 

See two twika wherever books or cam 

era supplies are sold; or order direct from 

IdOlltAM A usm, Fiifcllfliert 

9^ »l% too CaM 4tii4 SM*t. Ntw York Oily 


Once emulsion speed of paper is known, 
calculator indicates negative density and 
magnification. Picture size scale up to 40 
by 60 inches. Exposure time scale from 10 
minutes down to 0.15 seconds. Variations in 
exposure lime for flat or contrasty negatives 
indicated by lines engraved on celluloid 
pointer. 


r)4-F Combination Dkvei.oper (24-oz., 
$1.40; 32'OZ., $1.85) : Combines develop- 
er and fixing .bath in single solution. De- 
veloping-fixing time 15 minutes, with occa- 
sional agitation. Enlargements 5 to 6 times 
linear. 


Tlnax 1 inch hy 1 inch (with Tessar // 2.8, 
$15.5.; willi Sonnar //2, $183): Short- 
throw lever advances film and cocks shutter 
with single, instan- 
taneous movement. 

Lises standard .35-min 
film in Contax day- 
light-loading spools, 
cartridges, or Con- 
tax metal magazines, 
making 50 negatives 
24 hy 24 mm on single loading. Standard 
lens focal length 4 cm. Interchangeable with 
standard lens is wide angle Orthomeiar 
//i.5, 2.7 cm and telephoto Sonnar / '4, 7.5 
cm. All lenses couple with built-in range- 
finder combined with large viewfinder. 
I,cnses in bayonet mounts. Compur Rapid 
shutter with speeds to 1/400 second and 
built-in self-timer. Shutter release on top. 
Eveready carrying case, filters, and sunshade 
available. Weight, 21 Va ounces. Dimensions, 
27s Iiy 3 hy 5 inches. 


Maxim Eniahcing Exposure Mkti.ii 
($2.95): Extinction type meter for de- 
termining exposure in enlarging. No moving 
parts. Sturdy construction. Movement about 
easel is unimpeded. Reading is direct. 


PoLYlHERMK Am.-TeMPERA I UIIE NlcATUK 

Dkveeoper (24-oz. bottle, $L35; 32-oz. 
bottle, $1.75) : Features temperature flex- 
ibility and minimum grain. Maker claims 
for it ability to enlarge to 72 times linear 
with minimum of gram, great latitude and 
emulsion speed. Contains no parapheny- 
lenedlamine or any of its derivatives; is non- 
staining. One quart will develop 12 to 15 
rolls of 35-inin film or equivalent. 


.Simmon Mooei. L) Omega Enlauckr ($175 
without lens) : For negatives 4 by 5 and 
smaller. Rigid two-inch diameter steel post, 
60 inches lalU long bel- 
lows and interchangeable 
lens board permit high- 
ratio enlargements: SV^s 
times with 5 Vi -inch lens 
(for 4 hy 5 negatives), 

20 times with 2-inch lens 
(for 35-mm negatives). 

Bellows maximum exten- 
sion 11 inches permits 
pictures of reduced size; 
minimum draw 2 inches, 
allowing use of standard 
miniature camera lens. Dust-free negative 
carriers available in variety of sizes* Double 
condenser system, featuring special stand- 
ard voltage 100-watt projection bulb, gives 
short exposures on slower enlarging papers. 
Built-in heavy-duty rheostat in cast alumin- 




Posit! Porgolnsrom 


SOL 9 in wtsTMAOBOH sTim. cfflaco, hlho.iz 


Bau says: 

1 am by my own sdmiMioh s most aiocl' 
cm men . . . but within the portalc of 
thki wortd-femous cstcblkhmciit you 
wiU discover EVERYTHING of im- 
porteime in the photogreishic field from 
A to Z (Agfe to 2Seiss). * . . I'U leeve 
it to you to sey whether thet is boesting 
or the mere ttetemtnt of e feet. 
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It’s here •> the NEW 

2>/4 X 3>/4 SPEED 

GRAPHIC 

We’re mighty' proud of 
this new model, com- 
pact, guod-lookins . 
yctarealGRAPHir 
In ev«ry sense of 
the word. 

-4 r» Kodak Anastliimat lens in 
new slvle ( onipur shutter $111.00 

With 4Vs." F:4r> Uarl Zeiss Tessar lens In 
new stvle roinpiir shutter $M7.00 

With 4‘/6“ F;3.1 Carl Zeiss Tcssiir lens In 
Uomjiur Rapid shutter $141.00 

Voigtlander 
Superb 

Twin lens reflex . . . 
takes 12— 2»v4 x 2‘/4 
suuare shots on 120 film. 
Automatic fllm transport 
Compur shutter. 1 see. to 
Viftoth Skopar F *8.5 lens 
. . speeial $59.50. With 
Heliar F 8.5 lens . $62.50 
Cverssdy esM, $6.50 

Some choice Used, 
Good 08 new Bargains! 

National (Jraflex Merles II. F:3.5 lens soft 
tase. at $57.50 

('ontaz II, I’hroine, F 2 lens and ease $149.50 
Rohot, Prlmolar F :! 5 lens $72.50 

Retina I. F.3.5 lens $32.50 

Duo Klx-20, Kodak F 3,5 lens Compur Rapid 
shutter, blark $34.50 

Contaflex. Sonnar F I 5 lens, eurrylng ease 

$245.00 

2x2 SLIDE MAKERS — a four-page folder 
listing latest in projectors, cover class, masks 
and supplies. Just printed. Write for it . . . 


Making mountains out 
of molt hills. 

Thinisandt of moloR are ijroD- 
Ins In the iislf- light of their 
(lurk rooiuK "blowing up" their 
fevoi lie nogativeB to the dismay 
of their vviveK. Baas with 
proper aenultexlona gives you* 
ELWOOD miniature for 
2^ X 3^ negatives or 
smaller . . . with 100 watt 
bulb, metal frames, etc 
$22.50 

2^ 50 mm Laack Trojan 
Anastlgmat F :4.5 tn spe- 
cial barrel,, ,. $6.50 

2" 50 mm. Laack Trojan 
Anastlgmat F.3.r> In special barrel $0.$0 
3" 75 mm Laack Trojan Anastlgmat F:4.5 In 
special barrel $7.50 

3" 75 mm. Laack Trojan Anastlgmat F :3.5 
special barrel $9.50 

OMEGA A : 24 X 36 mm. double frame .H5 mm. 
film, dust proof negative carrier ... 16 time 
capacity, double condenser $48.00 

Fllmarufl 0—3 x 4 cm or 35 mm -condensing 
lens, red focussing filter, etc. With Anastlgmat 
r:4.5 lens , ., $32.50 

IFrifr for free Ba$s Bargaingrams, 
mention Still Lens or Morit preference 



Dept* AD, 179 W, Madison Street 
Chicago, ni. 

cgfiiERA cnoao naAoa of tHt would 
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T ime flies. So take today’f movies 
today! Then yott’U have a^ living 
record for all tomorrows, with the 
palm-size Filmo» movie-making is as 
easy as taking snapshots! And even Uss 
expensive! 

Just look through the spyglass view- 
finder, press the button, and what yom 
st 0 , you gef ... in color, ind^rs or ou^ 
even in slow motion. Made by the mak- 
ers of preferred Hollywood equipment. 
With 6n« F 3.5 len^ only *51.50, »i 
little a* *10.50 down. Send coupon for 
free booklet. 

BBU. ft HpWBLL COMPANY 
tg5i La^hmont Ave., Chicago, UL 
Please send booklet. Hew So Moko 
huopon^vo PtrsamaJ Mooios* 

Somo - 

Addms 

Cisy ,Si0io SA is-« 


BELL & HOWELL 




eHMUIAANOOET w ^ 

THE ttfE OF TWO || 

Voigtiander BESSA takes 8 pictures 2Vix5Vi 
(or 16 pictures l%x2V4). 2 size optical view 
finder. Disappearing trigger release. F.6.3 anas- 
tigmat lens. Built in self-timer. Hinged back. 
Sensational camera value. PH-1 331. Wf4«M 
PH-9612 — Cowhide carrying case with shoul- 
der strap. SPEQAL W.W 

~ FREE CATALOG 

Send today for new Xma* Caulog. 
Features a complete line of cameras 
and photo supplies plus great values 
in electric trains, home appliances, 
A electric shavers and Lafayette radios, 
r Mail die coupon at once. 


JWHOLIfAU HAmO UHVIJM CO.. INC. 
I Btpf. aUdi, 100 tiafli Ava.. Naw York, N. Y. 

I Rusk FREE 1939 Gift Catalog No. 70 
iNermo. 



«t hgm of gSOm oontndi }i#t 
iAtottoftp. Syoi^fhomigl veotilRtiiifi gysiem, 
Wiih hcqi) himoe* keeps hefstives 

oobt Loaf Id-hkch feojOHiAi lever and smooth 
operotiiig meehgiiism provide locusing ec- 
ctirgct* Strong steel t«pe on enclosed spring 
red cotmterhoknoes weight of enlarger 
head and duralttmintim supporting beams. 


Sow.. 





Kalart Press Speed 
Flash: A built-in me- 
chanical synchroniser 
without wires and featur- 
ing automatic cushioned 
action; finger tip release 
from camera bed; com- 
bination reflector and 
battery case in single 
unit; adjustable reflector; quick-change 
socket; lamp ejector; three standard single- 
cell batteries; multiple lamp connector; re- 
mote lighting feature; two positions for re- 
flector; weight one pound. Available for all 
models of Speed Graphic cameras. 




Kodachrome Adapter for Recomar 
($23.50): Consists of film chamber and 
ground-glass focusing panel mounted to slide 
on larger panel. 

Larger panel fits Re- 
comar hack (and 
backs of some other 
film-pack cameras) 
when regular 
ground-glass screen 
or film-pack adapter 
is removed. Picture 
is focused on small 

ground-glass panel, film chamber then slid 
down into position and picture snapped. 
Film chamber takes eight -exposure K828 
Kodachrome. Adapter may be removed from 
camera when roll is partly exposed. Possi- 
bilities: natural size images of flowers and 
tiny objects, moderate close-ups, portraits, 
telephoto shots because of long focal length 
of lens when using adapter. With each a- 
daptcr is included: Table of effective /-values 
of different lens apertures for various lens- 
lo-subject distances; factors for exposure in- 
crease with grealer-than-normal extensions. 


Amitol Paper Developer ( 16 -oz stock solu- 
tion, $ .60; 24-oz. stock solution, I wB5) : 
Maker claims will not stain print even 
when latter has remained in hath as long 
as eight minutes. For brilliant effects, dilute 
1 to 1, for softer resulu 1 to 2. Laboratory 
test results in one hundred 8 by 10 prints 
in only 16 ounces of stock solution ^fore 
exhaustion. 


Raygram Weight-Spoon 
($1): Metal hand 
scale for weighing chemi- 
cals. Spoon is dipped into 
chemical and suspended 
from the hand on a chain. 
Counter-balance built ih- 
to handle is adjusted lor 
weighing up to 10 grams. 



Ilford Plastika Paper (fL25 down 8x10; 

$2.50 dozen 11x14) : Coat«d with bromide 
emulsion of medium wpeod and pOMOaing 
long scale, this paper is said to the 

eharficteristic ourvgs of modem iteginive 
materials, reprodtuditg Naoettj^efy 
gradation of the negaiivD’^ Rltd 
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Ar**. M«4el AW. ’ ' / mil:' 

Waumi Psl* PMMBlRf ' 4 
W^i ZelM in Cemipiftir 4350 


IDEAL Enlargar Vldi ada|lMir 
i«r Laica ar Cantan fau 3050 
Champion AOInataiila Tadk 
from SSmm to UO ahwa 3.0S 


RoUfilm Cnmenu 

V. P. Ihasee F:A5 Vario *15.00 
V. P. Ihagea F:S5 Campur 3350 
21^x3^ Ulilo F:45 Varla 1550 
2Vix3^ UUla F;45 Prontor II 18.00 
2Vix3>A Ibagee Carl Zeiu F:45 
Compnr 3350 


Sand For Complate XMAS CtMdogua 

ABE COHEN’S 
EXCHANGE, ».«■ 

“Tha Home a/ Photographic Vahtat" 

142 Fulton St. New York City 


Qlj 

Sm-Sheurp's Brofh«ir ... 

PlC-SHARPm 

THE MAGNIFIER FOR 
GROUND GLASS FOCUSING 

"PIC-SHARP** does for around glaif 
focusing what the SEE-SHARP does for 
the enlarger . . . makes images brighter 
. . . three timet larger. If It is sharp on 
the Pic-Sherp, it is needk^’sherp on the 
negative. 

Soft rubber . . , fits eetily into vest 
pocket or Mt . . . cannot scretch finest 
glass or equipment. 




V. ^"'1 .>y, •''>', .i.. f-, 'I ' ' . 
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HEW 

Miniature 2/i x Z'/a 

witli •ttlK*lii P«oaf Ftana 
Shutter Flath Synehronlaatlen 

jfour clwiu'tt to own th« camora hit of the 
yoarl U baa eremhlnc~>an<l Ita romploto 

with 4^", F4 0 Zotaa Toaaar Irna in now aijrlo 
Compur lUiutUr. la only $117.00 (without Kanao 
Flmlor). $25 00 down and 12 eaay monthly pai* 
manU of $$$$ nn ttie Kl«in A Goodman Tiuio 
i*aymani PUn>~41nanGed through Commercial Credit 
<3o. Down Ptrmant Inrludea one year'a Inaorance 
afaliMt hMi. theft or damtae. 

LIBCSAL ALLOWANCE FOB VOUft CAMERA! 

Ita trade-in ralue may equal or exceed tlte down 
payment on thli American -made. Prlae-Wlnnlna 
Miniature 2H t Z% Speed Graphic. 

F tt C| e t f®** free folder on tide new eeinere Mid Kooh- 
K C S I let Ou 1 line iMen write KU-Jt. 

KLEIN & GOODMAN 

Breryihing Pkoiogrsphtt 

11 Ssiitli %m St. f>liil«iM|riiia. Pa. 


Money Wkh Your Camem"* 

raOTO-MARKETK 

This 1 44-page book tells what to 
“shobt,” how and where. Gives di- 
rectionh for submitting photographs 
to magiuines. Lists hundreds of mar- 
kets for photographs, together with 
the types most suitable for each. 

Biffhth Bdftipn — Ftvised'-^V p-'To'DiUe 

$0 OntSe Postpaid 
Sans^trmc Amkihcah 


1 

IW Ymtk Clir 1 

Hbu 




' set t'^A ^ Vc'A K' 

troundnoss and modeling to the itnage. Espec- 
ially suiteble for portmiture^ ardiitecture* 
and landscape photography. Latitude in ex- 
posure and development. Image color black 
‘‘with just a hint of warmth.** Medium 
speed of paper allows use for either enlarg- 
ing or contact printing. Available in follow- 
ing surfaces: Glossy single or double weight* 
in soft, normal, and contrasty grades; matt 
double weight, grained half-matt double 
weight, and cream semi-matt double weight 
in normal or' contrasty grades. 


ni] 


Omac Range Finder ($7.50) : Two large 
fields, one colored light yellow for earlier 
vision, brought into coincidence by means 
of large knurled 
head at right of find- 
er; distance then 
read from calibrated 
scale beneath hair- 
line rule in glass 
window. Long focal 

length gives large images. Attachment fix- 
ture fitted to bottom of range finder permits 
slipping into standard accessory foot of most 
miniature cameras. Bracket for attaching 
finder to any camera also supplied. Outside 
case of finder of Bakelite with no protrud- 
ing pans. 



F-R Developing Kits contain all the es- 
sentials for fine-grain developing. For the 
ardent camera fan as well as for the newer 
camera user — for lh«? stay-at-home — for the 
camera-toting traveller. F-R 35-MM Krr 
f 16.95) contains 35-mm roll-film developing 
tank, tank thermometer, absorbent film 
squeegee, 8-oz. bottle concentrated X-33, 8- 
oz, bollle concentrated Fixol, two spring 
clips. F-R Roll-Film Kit ($8.95), adjust- 
able for all sizes of film up to and including 
116. Contains adjustable developing tank 
model C, tank thermometer, absorbent film 
squeegee, 16-oz, bottle concentrated X-33, 
16-oz. bottle concentrated Fixol, two spring 
clips. 



Felice Home Dark-Room Cabinet ($29) 
makes it possible to do your dark room 
work in any room of your home, doing it 
without making that 
room look like a " 
shop, and when you 
arc finished, just 
turning on the lights, 
closing two doors 

having your work 

cabinet turned into a handsome piece of 
furniture. Cabinet is a complete photo- 
laboratory in itself. Handles prints up to 
8 by 10 inches; equipped witli two porcelain 
trays and a IS'^ diameter scientific washer 
and sink combined. Also has one large shelf 
cnmpartntent for storage of trays and squee- 
gee plates and four large drawers equipped 
with tlihel holders for paper, films, negatives 
ind vat^its camera accessories. A large stor- 
age leompaitment is also provided for chem- 
ictls and equipment. 


RaVGUAM TnANSPABENCY VlXWER, WITH 

Holx Punch (13.25) ; Permits eonveni- 
eat seleetion of BS-rnm strip negatives and 
t in^ by 2 inch traniTimfeitoles. Open 
ggte tracks for 8-mm and lA-mrn available. 
Oka be used With aPt atandard. sidleAr or 
r^nHnder. Poetising eye adjustable to 
hidividAal i^ge. 
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cofUains all the essentials for fine- 
grain developing in this one compact 
unit. 

For the ordsnf camera fan and the" newer 
camora user. Crammed full with just the 
equipment every photographer wants to 
own . . . including the famous P-R Develop- 
ing Tank end X-33, the now sensa+ional fine 
grain developer..Singly each of these prod- 
ucts is "tops” in its field. Gathered to- 
gether they represent photography's best 
"buy.” 

F.R 35 MM ROLL FILM 
DEVELOPING KIT 

for Leica, Contax, Retina, Argus and OC 
all 35 mm "Candid" type cameras, 

F-R ADJUSTABLE ROLL FILM 
DEVELOPING KIT 

jof s)l above sizes and other roll #0 
films up lo and including #115. ^w*lr9 

THf PERFECT GIFT FOR XMAS 
AND ALL THRU THE YEAR 

New and attractively packaged they solve 
an important Xmas and year 'round gift 
problem. Just the thing for someone you're 
most anxiotls to please. They're so swpll 
you'll want one for yourself — if you're a 
carnera fan. If you're not it will make you 
one. 

At Icadinff dfotert and drM^t^rnt nates 
evstywhersA Or write direct to Dept. S 

fimc.tosiirivf CO.. iNCa 
|g| Watt $4 tt., iMew Yerk 
.gggypN . ^ r .gMIdAAA 
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NOW! SHOW 
YOUR COLOR SLIDES 


WITHOUT PROJECTION, SCREEN. 
OR DARKENED ROOM.... 

Enlor bricht. sharp, etiUrged views of 
your miniature him slides, black and white 
or color, without the fuss or bother of 
proiection. Use the new Bausch A Lomb 
Film Slide Viewer, in handsome bakellte. 
black, brown or sreen— 2doch ground 
#lass screen, 5-inch predsion lens. 15 w. 
bulb. Ideal sift for mini fan. At your 
dealer's, or weita for free folder. $t«90 


BAVSCHALOMB 

m imcH snm aocHtno. n. t. 



'‘The Life of The Party” 

with a 

KALART Mierometie 


SPEED FUSH 

Memorable unposed pictures of a party 
at home, gay holiday pictures in action — 
are easy with the KALART Microniatic 
Speed Flash, 

Buy it NOW! You 11 be amazed at the 
ease of operation and fascinating results. 
Fits practically all cameras. $13 50. 

MODERNIZE YOUR FILM-PACK or 
PLATE CAMERA. NOW you can cou- 
ple the KALART Synchronized Range 
Finder yourself to your film-pack cam- 
era and get automatic, needle sharp, in- 
stantaneous focusing without ground 
glass delay. Ask your dealer for new 
simplified procedure. Model “K" R. F. 
.Assembly $18.00. 
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SCIENTIFIC AMERICAN DECEMBER - im 



JACOB DESCHIN, conductor of our **Camera Angles*' department^ will 
answer in these columns questions of general interest to amateur photog- 
raphers. !f an answer is desired by mail^ enclose a stamped^ addressed 
envelope. Queries should be specific^ but Mr. Deschin cannot undertake 
to draw romparUtons between manufactured products nor to advise on 
the purchase of equipment or materials. — The Editor. 






Q- Recently, in examining the lens of 
my camera. 1 noticed small cobweb-like 
markings near the edges. Can you tell 
me the reason for this and what can be 
done about it? — ^L. E. S. 

A. These cobwebs, as you call them, are the 
result of the degeneration or drying up of 
the Canada balsam used to cement the lens 
elements together. These crystallizations will 
cause lack of sharpness in the negative and 
the defect must, therefore, be remedied. Take 
ihe lens to an optical company and have it 
rc*cemented. 

Is Agfa Ultra-Speed Panchromatic 
Film for S5-mm cameras t€»o fast for 
sunlight snapshots with an Argus cam- 
era with a speed of 1/200 of a second 
and the smallest stop of //ll ? What are 
the possibilities of taking snapshots at 
night with regular electric light using 
this film in an Argus camera? — Y. 

A. This film belongs in the category of the 
fastest films available today and is intended 
chiefly for use. under adverse lighting condi- 
tions or where high shutter speeds are re- 
quired despite fair illumination. Of course, 
it may and is being used for all-Yound pur- 
poses, both indoors and out under various 
conditions of light. However, outdoors in full 
sunlight, it would be very easy to overexpose 
and this might be caused under some circum- 
stances even at //ll and 1/200 of a second. 
Depending on the nearness of the light to the 
subject as well as the light intensity, the //4.5 
lens on your camera would often permit 
moderate snapshot exposure by artificial 
light indoors. 

Q- (a) Using the same projection 
paper, and tame aperture on the en- 
larger lens, should an enlargement of 8 
diameters require 4 times the exposure 
of an enlargement of 4 diameters? Does 
the correct exposure time vary directly 
as the square of the magnification in 
diameters? 

(b) Using an enlarger lens with 
apertures of //4.5, 8^ and 11, dues 

each aperture require twice as much 
printing time as the next larger slae? Is 
there much differenee in Ihe sharpness 
of foens with dfRTerent gpeitnre sires 
when ttsed lor enlarilng?-— 'W. B. 

A, (a) Theoretically it mould, but it does 


not so work out in practice. The required in- 
crease in exposure is more nearly about 3 
times, although the actual exposure time 
nhould be determined by test in the usual 
way ; that is, test strip or enlarging exposure 
meter. 

(b) The doubling of the printing exposure 
time for each smaller aperture is a good 
rough-and-ready method of finding differ- 
ences in exposure at the various slops, but 
where Ijest results are desired, an exposure 
test, as in the above case, will be needed. 
Inasmuch as the negative is a plane object 
focused on a parallel plane below (the print- 
ing paper on easel or baseboard), it is rea- 
sonable to expect that a sharp negative image 
can be focused sharply on the easel at the 
full aperture of the lens. However, a slight 
increase in sharpness may be noted at the 
smaller stops. 

Q- When using a synchronizing flash 
attachment on a single-lens reflex cam- 
era, I have wondered if one is dazzled 
by the flash when looking do%vn into the 
ground glass of Ihe camera. — ^Dr« R. O. 
R. 

A. If the flash bulb is backed up by a re- 
flector, as it should be in order to gain the 
full advantage of the illumination produced, 
light will go forward and will not affect the 
photographer. As for the ground glass caus- 
ing dazzle, this is not possible for two rea- 
sons. First, the mirror must go up against 
the ground glass before the image can reach 
ihe film, at which time the flash simultane- 
ously operates to provide the necessary il- 
lumination ; second, even if you were using > 
twin-lens reflex camera and viewed the image 
during the exposure, the briefness o( the 
flash and the fact that what the photograjj^t 
sees is the reflection of the flash from the 
subject rather than the flash itself, would 
make dazzle impossible. 

Qa Assitmifig that a parson could lima 
anlargamants at accorglaily ip iha r^Pf o 
of from M aaaond to 1 aaaopd an Be 
can Ip the range of 80 saeoxtiig to 40 
sacondst wopM m parfadly lipta4 
at H iaapp4 liava tba toma a 

perieeity limodpfipt at tO MMiood%toe 
oply diflatotfaa Mug dto lulqp#!^ aClIto 
liilAi uiflNO ilm 
ing .papar* apd W qfl? 
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tical to ttfto iHe shuttar at, My 1 25 of a 
i»a«oiid in ttntarglng pictures onto a very 
fast enlatifing paper and i¥ltk strong 
projeelion llgkt? — K* L, R. 

A* Ceif^ct printing exposure time is pure- 
Jy fL 'matter of the length of time — under 
giieen conditions of strength of light, dis- 
tance of negative from paper on easel, density 
of negative, lens diaphragm opening, and 
conirast of paper being used; that is, the 
“speed” of the paper — required to produce 
a prim of satisfactory quality. If this result 
is achieved at 1/25 of a second, as you sug- 
gest, or at the end of 40 seconds, ive do not 
believe there should be any difference, all 
other factors being equal. Employing a shut- 
ter, which, of co\n*se, is not usually asso- 
ciated with enlarging lenses, “snapshot en- 
largements” might be fairly practical, D<m’i 
forget to turn out the enlarging light after 
each such exposure. 

Q, I have been experiencing trouble 
in getting a background black enough 
to avoid reflection ^hal is the blackest 
black material available? — D. M. 

/I. Black velvet is generally held by pro- 
fessionals to afford the blackest black ha( k- 
groiind obtainable. 

(/• I have a box camera taking IVo. 
120 filiii and want to use it to make 
stereoscopic photos of still objects. This 
1 plan to do by setting the camera in 
two slightly different positions, horizon- 
tally, and exposing two films. What 1 
want to know is the distance to move 
the camera for the second exposure. 1 
have an old stereoscopic viewer. I sup- 
pose the finished photos should be 
placed on a card the same distance apart 
as the camera was moved for the second 
photo. Is this correct? — G. B. A. 

A. The subject of stercopholograpby was 
fliscusaed in general terms in the leading 
article of last munib’s Camera Angles. The 
method you propose for making stereos has 
been used with success by owners of box 
cameras as well as other types. Asmiming 
that the lenses of your viewer are placed at 
the standard separation of 2% inches, the 
camera is moved the same distance between 
exp<>»ures. One method employed with box 
cameras is to const met a wooden tray of 
such dimensions as to permit this separation 
when the camera is shifted for the second 
exposure. This method will also guarantee 
that the shifting will be done on an absoliiu* 
parallel in relation to the subject being pho- 
tographed. The finished pictures, cropped, if 
necessary, will be transposed and separate<l 
by 2’>s inches, center to center. 

1 have read that a cider vinegar 
solution should not be used ns an acetic 
acid short-stop. Why not? 1 have been 
using it for several batches of prints 
and oatinot see that it has done them 
any harm. I am going to try my hand 
at developivig some 35«mm film sOon. 
Would you advise using a more cheml- , 
cally pure short-stop for the film? — 

L. 

d. We hope you will pardon our candor, 
hut ive cannot quite see the point of going 
to the trouble of experimenting with liquids 
foreign to photographic practice when the 
real thing eosts so little and has proved 
sctentifioally effective. The fact that your 
prims do Pot appear to have suffered from 
thW cl4«?r vhvisyar tihort‘Stop bath is probably 
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due to the brief period in which they were 
immersed in this bath prior to being treated 
to the regular acid fixing solution. The advice 
you have read against cider vinegar was 
prompted by tlie fact that this solution is 
much too dilute for the purpose and would 
tend to stain prints immersed in it. As for 
using such a solution in a short-stop bath 
while processing 35-mm film we must, once 
more in candor, throw up our hands in alarm. 
The processing of 3.5-mm film requires the 
greatest care ^nd the use of chemically pure 
ingredients for acceptable results. Why laki* i 
chances? 

Q, Can you tell me if it is difficult to 
use the x x x camera (single b^ns reflex 
lyiie) with the diaphragm stopped down 
to / 11?— A. J. K. 

A. When you speak of the usefulness of 
tlie XXX camera at //Tl, wc presume you are 
ri’ferring to the visibility of the ground-glass i 
image at that stop. This depends, of course, i 
on the general light conditions illuminating 
the subject at the time of taking the photo- 
graph. In bright sunlight outdoors and under 
certain favorable conditions of artificial 
lighting indoors, it is quite possible easily to 
foeiis oil the ground glass at this opening. 


(f. What is meant bv film Intitiide? 

— D. K. 

A. 'rills is the digiee of enor perniissihle 
in exposure without seriously affecting the 
chances of printable negatives. Modern films 
aie said to have great latitude because they 
may he very much under-exposed or very 
much over-exposed and yet produce upon de- 
velopment sufficient density in shadow detail 
to make possilile prints of saiisfuelorv qiial- 
ity. 


I 


Q, When 1 take a picture 1 wind the | 
shutter up for the next one. If I do not 
take a picture for u month or two would ! 
it do any harm to have the shutter 
wound lip for so long wilhoiil using it 
or would it be better after taking a pie- | 
ture not to turn for the next exposure 
until just before using? — II. V, K, 

A, 'rhe hesl procedure is to leave the shut- 
ter unwound when completing a picture- 
taking session. Otherwise, the shutter is 
working “over-time” and to no purpose. 
However, where you are making a series of 
exposures at relatively short intervals and 
particularly in the rase of action photog- 
raphy where you mubt be ready to shoot at 
a moment’s notice, it would he more eon- 
venient to wind the shutter after eaeli ex- 
posure so as to he ready to shoot again 
quickly. 

(/. Is there any remedy for water-spot 
marks on dried negatives? — L. J. K. 

A. The best remedy is, of coiirne, the pre- 
cautionary one of wiping the negatives clear 
of excess water before setting up to dry and 
then allowing the negatives to dry gradually 
in a warm atmosphere but without undue 
subjection to heat. However, water marks on 
dry negatives happen in the best of families 
and when they do, one remedy that has been 
used successfully calls for bleaching and re- 
development. The bleaching is done in a 
solution consisting of one gram of potassium 
dichromate, 100 cc. of water, and 2 cc. hy- 
drochloric acid. After bleaching in this solu- 
tion, re-develop the negatives in an elon- 
hydroquinone developer. j 


make PICTURES I 

not just snapshots | 


With a ROLLEI camera you’ll stop tak- 
ing ’’snapshots” and start making pic- 
tures of perfect photographic quality and 
matchless beauty— well-composed and 
critically sharp. 

This is easy because you actually see each 
picture before, while and after making 
the exposure— thus removing the ’’snap- 
and-hope” element from photography. 
RoUeiflex and Rolleicord cameras are as 
easy to use as the simplest of cameras, 
yet they make real pictures — the kind, in 
fact, that win the most salon prizes. In- 
expensi vc, too, for you get twelve pictures 
in the popular, practical 2*4 x 2*4 size 
on a roll of standard, easily obtaihed 
No. 120 film. Ask your dealer to show 
you these three Rollei cameras: 


Tha AUTOMATIC 

(yloUei/lew 


PliU'st fftBlrnt -((iKir 
allnu Itoilrl (aiiici.t 
i*\er Film 

IhtVNdit nutoinatlrMl 
Iv UlutikM hikI lion 
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«‘ lliiiinMt(Ml T^nUitio 
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(Jlnpliiairm opcnlnKH 
are vtslhlr from ahoir 
With ZelB9 Tessa r 
f/3 5 lens In delased- 
artlon (*orupui' llapM 
shutter, with speeili 
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Moilcl U Roileieord 

liati a Zeiss Triotar 
f '4 lens In one-lever 
('uiMpiir Khutier with 
speeds up to l/30n 
see., and an r/8 2 fo- 
luslnti lens, H sport 
l>pc metal frame 
tinder fut eye-level 

$47.50 

Model II Roileieord 

Is iMiuipped with a 
Zeiss Trloter f/3 ** 
lens, and an f/3. 2 fo- 
cus ins: lens The hood 
has a rolding mirror 
whlcli permlte focus - 
liiK end cninposins at 

$65.00 
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Our average social contacts, psychol- 
ogists say, are* paralyzing our intellects. 
Small talk" and platitudes surround us; 
lively, constructive discussions arc rare. 
Friends close their minds to suggestion 
and opinion, and we in turn withdraw 
into our shells, yearning for the sort of 
bristling intellectual stimulant we all 
knew in school. 

TOO CONTENTED? 

The driving forces of our personalities 
react to keep our contented lives from be- 
ing deadeningly contented. We turn, in 
the quiet comfort of an armchair at 
home, to rediscover the constructive jo)’s 
of magazine reading. Magazines of su- 
perior quality such a.s SCTENl'IFTC 


AMERICAN widen our home.s into a 
world scene, broad and informed. 

NOT YOU! 

Too much content is not stifling you, 
or you would not be reading this maga- 
zine, and longing to satisfy that inner 
thirst for knowledge and mental excite- 
ment. We want you to continue the .stimu- 
lating and thought-provoking reading of 
SCIENTIFIC AMERICAN but we sug- 
gest that you supplement it with equally 
worthwhile periodicals. To help you do 
this, we have arranged special combina- 
tion prices, whereby you can get a sub- 
scription to this magazine along with 
others of similar high standards — at ex- 
cel lent ca.sh savings. 
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A Monthly Department for the Amateur Telescope Maker 

Conducted by ALBERT G. INGALLS 


G lass in several aspects pertinent to its 
use in telescoptics is the subject of this 
month’s discussion, in the course of which we 
shall sweep up comments from several scien- 
tific journals not ordinarily seen by most 
readers. 

A ll is not optical glass that glisters, but 
on the other hand not all that is not 
optical glass is contemptible. In a paper pub- 
lished in the Journal of the Optical Society 
of America, Vol. 28, No. 1, Dr. W. B. Ray- 
ton, of the scientific staff (lens designer) 
of the Bausch and Lomb Optical Co., makes 
some pertinent observations about this ques- 
tion: 

**A Committee of this society spent many 
hours of discussion and carried out an ex- 
tended correspondence in an effort to formu- 
late a definition of optical glass without con- 
spicuous success. Presumably such a defini- 
tion should permit one to determine by in- 
spection whether a sample piece of glass is 
optical glass or not. A definition in that 
sense is impossible. Certain specimens might 
be broken out of electric insulators that 
might, if judged only on a quality basis, be 
classed as the finest optical glass while other 
specimens of glass, very difficult to produce 
at all because of the extraordinary optical 
properties prescribed, would be immediately 
classed as ordinary glass of poor grade. 

’In the consumer’s mind, bubbles in glass 
are very offensive although from the optical 
standpoint they are the most harmless thing 
in the world. Bubbles are due to the volatili- 
zation of some of the materials in the batch 
in the melting process and because of greater 
viscosity they are held by some glasses much 
more tenaciously than by others. The manu- 
facturer would like to take advantage of the 
more <lesirable optical properties of these 
glasses many times when he is compelled to 
use a less desirable glaibs because it is free 
of bubbles. Because of the refusal of the 
consuming public to accept bubbles in glass, 
he pays more for optical instruments than 
would otherwise be necessary and sometimes 
has to accept inferior performance. 

’’The best glass today absorbs not more 
than four to six tenths of a percent per centi- 
meter except in the dense barium crowns 
and the densest flint glasses. 

’’Regarding the development of a sort of 
metallic luster generally known as tarnish: 
H. Dennis Taylor discovered to his surprise 
years ago that tarnished surfaces had a 
greater light transmission and a lower Fres- 
nel reflection than clean, freshly-polished 
surfaces. Except for the appearance, then, 
which creates uneasiness in the mind of the 
ow'ner or sales resistance in the prospective 
purchaser, this effect is not serious.” 

I N the same number ( an optical glass num- 
ber) of the journal named, George W. 
Morey, of the Geophysical Laboratory, Car- 
negie Institution of Washington, an optical 
glass expert, makes this statement: ’’Ordi- 
nary window glass today is of better quality 
than some pre-war optical glass, chiefty be- 


cause of the reduction in iron content of the 
sand.” 

Incidentally, in the same article he men- 
tions an interesting list: “Besides the eight 
disks supplementary to the 200-inch, all of 
which are of ‘ribbed’ structure, and one of 
which, the 120^' flat, is larger than any disk 
previously made, there have been made in 
Coming seven solid type disks for reflecting 
telescopes. These are: a 24" for Cornell Uni- 
versity; a 30" and a 36" for the Foundation 
for Astrophysical Research; a 60" for Har- 
vard University; a 76" for the University of 



Figure 1: Crystal versus glass form 


Toronto; an 81" for McDonald Observatory, 
Texas; and a 98" for the University of 
Michigan.” 

C ONTINUING our gleanings on glass 
from recent technical papers, we lake 
the following from an article on the X-ray 
determination of the structure of liquids and 
glass, by Dr. B* £. Warren, a Massachusetts 
Institute of Technology physicist who spe- 
cializes in the X-ray study of the arrange- 
ment of the atoms and molecules of matter, 
published in the Journal of Applied Physics, 
Vol. 8, No. 10: 

“Glass is usually called an under cooled 
liquid, the name suggesting thaL although it 
has many of the mechanical properties of a 
true solid, it differs from the crystalline form 
of matter by not having passed through a 
sharp or definite transition in solidifying 
from the melt. From the X-ray studies we 
shall conclude that glass and liquids are 
similar in that both are amorphous forms of 
matter. In one respect, however, their struc- 
tures differ; in a glass each atom has per- 
manent neighbors at a fairly definite dis- 
tance, while in a liquid the neighbors about 
any atom are continually changing.” 

H OW the atoms are arranged in matter 
has been fairly well worked out within 
recent years by X-ray analysis. This is not to 
be confused with ordinary X raying but con- 
sists using X i^ys as ’’Icjetes” for the 
atoips. X reysaneUgp havi^ dhoull/ 10^006 
the wavelength of Whiph oer eyes 


perceive. Thus they get down into the realm 
of actual atom size. If lig^t of this short 
wavelength is shot into matter, a part of it 
will be reflected from or diffracted by in- 
dividual atoms and the emerging rays can 
be photographed. (The rays which pass on 
tlirough in the commonplace X-ray manner 
are ignored.) If the atoms are arranged in 
a pattern, as in crystals, the photograph 
taken proves also to exhibit a systematic 
pattern. By means of this research tool physi- 
cists during the past few years have been 
able to ascertain at least as much concern- 
ing the atomic arrangement within matter as 
a blindfolded man could determine about the 
arrangement of objects in a box by feeling 
around within it — almost as much as if it 
were directly visible. In fact, the extent to 
which this technique has been developed and 
the complication of existing atomic arrange- 
ments revealed by it are remarkable. For 
most practical purposes, then, we can now 
“see” the atoms in matter as satisfactorily as 
we can see the rows and cross rows of trees 
in an orchard (though we cannot see indi- 
vidual atoms). And it has turned out that 
most common things are crystalline: wood, 
lor example-even rubber! 

But glass is an exception — it is amorphous. 
Before the X-ray technique was devised we 
were partly sure that glass was amorphous 
hut could not prove it so directly as now. 
And in the Technology Review (Vol. 39, 
No. 6), edited at the Massachusetts Institute 
of Technology, Philip M. Morse shows what 
glass is like. Largely, he also points out, it 
has been the same Professor Warren, quoted 
some distance above, who has done research 
on the X-ray patterns and atomic arrange- 
ment of amorphous materials including glass. 
In these’ the regularity and symmetry of 
atoms existing in crystals are absent. How- 
ever, the atoms remain about uniform dis- 
tance apart, and Figure 1, reproduced from 
the review named, gives an idea of the differ- 
ence in atomic arrangement of the same sub- 
stance (BgOs is the example chosen), first in 
its crystalline form (above) and then when 
turned into borate glass (below). ”A glass,” 
Prof. Morse says, “is a clumsy caricature of 
a crystal of the same material, distorted and 
with parts left out here and there.” 

C OGNATE with all this is the fact, re- 
^cently discovered by the same X-ray 
diffraction method, that even liquids, includ- 
ing water, have some orderliness of atopiic 
arrangement. Debye, the German chemist 
states as a result of his researches that liq- 
uids are much more closely related to solids 
than they are to gases. 

J UST what happens when glass is pid- 
ished? This Is discussed in “ATM,” 
pages 326-331, but since that note ytn writ- 
ten considerably more experiment has been 
performed and the subject has waxed in in- 
terest among physicists — particularly h«- 
.cause we now have the X-tay method de- 
scribed above* , , 

Let us first summariie the sewal com* 


336 



* 1938 


SCIENTIFIC AMERICAN 


337 



bi polishing. 

>0l Norton aiMl youths* 

^ pothitig mhre thon 

gnhdiiK ot sotntdhing 

down the protnheranceg with smaller and 
smidler Abrasives until, as Newton put it, 
the iiaible 'Watches and frettings of the 
surface become too small to be visible/* 
Thus there is no essential difference between 
grin4ing polishing. A theory of Elihu 
Thomson's, described in “ATM,” page 328, 
is a r<dativ6 of this one: the rouge particles 
embed themselves in the pilch, their cutting 
edges coming automatically to a common 
level, and make submicroscopJe scratches. 
< Perhaps this explanation makes more ap- 
peal to the common sense than any other, 
l)iit more recent evidence indicates that The- 
ory 3, below, is closer to actual fact.) 

Second, Rayleigh's theory that the opera- 
tion is a molecular one. No pits are formed, 
as in grinding with hard surface against 
hard, by the breaking out of fragments, but 
the material is worn away, at hr^jt on the 
eminences, almost molecularly. The micro- 
scope shows that, as soon as the polished 
local areas can be observed at all, (hey ap- 
pear absolutely structureless. In its subse- 
quent action the polishing tool extends the 
boundaries of these parts but does not en- 
hance their quality (paraphrased from Ray- 
leigh, Trans, Opt. Soc., Oct., 1917). 

Third, the “butter” theory of Beilby, 
whose experiments threw an entirely fresh 
light on the nature of polish. He demon- 
strated smearing or flowing of the surface 
layer. Polishing at right angles to scratches 
caused a flowing that filled up and hid the 
scratches. Etched with hydrofluoric acid, 
the polished surface again revealed these 
scratches. 

“The rouge particles hardly penetrate be- 
low the surface,” Beilby slates, “hut, coming 
into almost molecular contact with the sheet 
of molecules on the surface, drag it off like 
a skin. The fresh molecular layer left by the 
removal of the skin retains its mobility for 
an instant, and, before solidification, is 
smoothed over by the action of surface ten- 
sion, thus producing the liquid-like surface 
which is the necessary condition of a perfect 
polish.” 

Ckimmenting on this, Selby says: “In many 
respects glass is a liquid of extremely high 
viscosity— not a solid. Energy expended in 
polishing is manifested by heal which is suf- 
ficient to lower the viscosity of the glass near 
the surface to such a degree that this hyper- 
thin film— -‘beta layer* — can be made to 
flow.” While heat is not a factor in the the- 
ories of Beilby or of French, it is in those 
of Macaulay of the Royal Technical College 
at Glasgow, also of Bowden and Hughes of 
Cambridge University. The latter two made 
experiments using two different metals as a 
thermo-couple and showed that in their slid- 
ing contact the surface temperature may be 
very higlt; in glass it would be still higher. 
(Letter from A. W. Everest; “I am begin- 
ning to lean toward plastic flow in polishing. 
I read an excellent paper pointing out the 
high temperatures generated in polishing — 
high enqugh in a thin layer of glass at the 
surface actually to melt it. If this is true, 
then off course plastic flow occurs. However, 
I still feel that most of the glass is removed/') 

H. Selby, author of the chapter flat 
making, in “ATMA" and a chemist, next 
descrinM ofwn experiments: 

“GhiH and light have one thing in com^ 
|i«{ir4nndHtyi <^iily by assuming 
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Pierce made. Theoretically and mechanioally right, 
vdth portable mount, ready to use. 6^, |125. 

RICHEST FIELD EYEPIECE 1.14 ' efl. .92" field $6.50. 

PORTABLE MOUNT. With rigid pipe pedestal. Mov- 
ing parts of bronze. For 6" or smaller telescopes. $10. 

ACCURATE FOCUSING is easy with our spiral sleeve. 
IV 4 ." O. D. Send Pierce oculars for fitting, $1 each. 

VERY SPECIAL. All-inclusive telescope kits. Proper 
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pitch, a complete EYEPIECE, an ALUMINIZED DI- 
AGONAL, complete instructions. 4" — $4.00, 6" — $6.00. 
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stnictione, $5.50. 
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mirrors and lenses. 
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2035 Ashby Ave. Berkeley, California 
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Bufld Reflecting Telesc(q>es 

6 INCH KIT #3.30 

Other kits, all abrasives, mirrois, 
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ILLUSTRATED INSTRUCTIONS 10c 
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■ Immediate reel 
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[ Wfi. Jehu Wheeler 


Astronomical Telescope 
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The Marlin Firearms Company, famous 
for the manufacture of fine guns since 
1870, ha.s found a way to bring the finest 
quality raaor blades to shavers at a frac- 
tion of their usual cost. 

Basic patents having expired, Marlin 
pays no royalties. And by selling in 
“wholesale'’ quantities, with economics in 
packaging, shipping, etc., the company 
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consumer. 

Made of the finest Swedish surgical 
steel, for standard holders, Marlin blades 
arc offered at the unprecedented price of 
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get your mon'Iey nack. 
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B etter than to aliempl to work out a 
perfect design for the beginner’s first 
telescope is the aUemativo method of build- 
ing something quite plain and simple, using 
it for a few weeks and then, in the light of 
that experience, working out something more 
permanent for the same optical parts. The 
tyro may rest assured that the two telescopes 
will differ considerably. Ideas that work well 
on paper will give way to ideas that work 
well in practice. 

The simple mounting shown at the left 
above was made of wood, an easy material 
to work, by L. R. Pinson, 1746 S. Mansfield 
St,, Los Angeles, Calif. The mirror is 6Mr" 
in diameter and, with the eyepiece seen pro- 
truding at the right, the telescope magnifies 
60 diameters. 

The mounting of the other telescope shown 


is an improvisation from an old lawttroower, 
some Idocks of wood and standard pipe fit* 
tings. Not so simple as the other, it still is 
simple. The main axis ia placed parallel wkh 
the axis of the earth, making of the telescope 
an equatorial type, as explained in the hand- 
book of the hobby, “Amateur Telescope Mak- 
ing.” A handscrew on the jackshaft at bot- 
tom permits a star to be slowly followed as 
the earth turns. The internal gear of the 
mower wheel was made use of for this pur- 
pose. The maker is the Rev. Harold F. Pal- 
mer, of the Immaculate Conception Church, 
Goliad, Texas. Father Palmer writes; 

“About four months ago I accidenully 
picked up a copy of Scientific American and 
read your department, *Telcscoptics’* It was 
a revelation to me. Always interested in 
astronomy, I long ago gave up hope of ever 
having a telescope of my own. 1 bought a 6'’ 
kit of materials and after some three weeks 
(about SO hours actual labor), 1 constructed 
this telescope. But the picture shows only 
the outside. Inside are to be seen the rings 
of Saturn, and many others among the beau- 
tiful sights in the sky. 

“1 cannot aay that 1 experienced any spe- 
cial difficulty in grinding and polishing the 
mirror. It gives what to me seems egcollent 
definition. But I shall not rest fatisfied until 
I have ^constructed a 12'', with accurate sjow 
motion and setting circles.” 


TELESCOPTICS 

(Continued from preceding page) 

that light is both corpuscular and undulatory 
can some Optical phenomena be explained. 
So, in a way, must glass be considered to be 
in some respects solid, in others, liquid. 

“For years, the several theories of polish 
have had their advocates, who taw been en- 
gaged among themselves In actrimonious pol- 
emics and contradictory experiment. A year 
or so ago, the Lowers and the writer did 
all but take to poniard and rapier over the 
matter. The Lowers discounted the beta film 
(butter) theory of Beilby and of French and 
the abrasion theory of Rayleigh, hot held to 
the planing, or imbedded particle, idea. The 
writer clung piteously to a combination of 
planing and stirfaco flow as best desciRnng 
the polishing of glass. As practical evidethoe, 
the Lowers offer^ the observation |tat jl^e 
pclisblng liquor became leas red and a|Mre 
white aa polishing proceeded* cUtah|g:ftat 
the color change was due to i^moval «d ili^ . 
frotnthd^surfacenndaQipen|d<^n^ta ; 

^ an aftehild to, 
f/l sphere nrsn lip 


with a pitch lap and all the rouge liquor was 
saved for chemical analysis. If the Lotren 
were right, the solids suspended in tho Rquor 
should be quite hldh In siHea (5i(h), Mnee 
the glass used was a mixture of the onidet of 
sodium, calcium and slUoon. If, however, the 
writer’s contention that the «^or ctange was 
due to emulsification of pitch constituents 
was correct, very little SiCy would be found. 

“Bfi4 ml, (approximately 1 qt.) Of liquor 
WM evaporated to constant wei|^ at C. 
Thus, the water, turpentine, and ot)her vofo- 
tiles were removed. The residue 
47.408 gin. This was ignited ia 
weight at 850^ C. to remove tta Ipii^ 
ates, etc., of pitch* This second residim‘ oras 
44.971 gm.--a fosa Of 2487 gm. A 
aliquot was then treated hfdrilhm 
acl^ as hi the usual ^ deteiWiNit^^ 
the treatment oontliiued Uhdl ita;f 
were foe© feiuu iropu (The ) 

were exmohmd 

atave 





'^.0^ ite %U 

h 0m,1xa 


m Ilia; ^tib thtt mmomu •* 

*4i4LMimiti9 or' tripoU* Uow^ 
^bdljM very little in 
of tlie tlteory of 
aii^y in<lictt«<l, nay, proved, 
tii^ pfM ifoav waa removed-— \i did not 
l^yr tm no flow oocuited. 

^AiiOtlier experimont mes undertaken, 
thefelore, to ahc^ eome lii^t on the flow 
que^on« for tho irriter hat reason to consider 
l^aM as a sopenuiturated solution of normal- 
ly s^stalline silicates which cannot crystal- 
lire duo <0 the very high viscosity of the solu- 
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Figure 2: Selby’s experiment 

tion* (On a scale in which waters: 1, some 
glasses, even melting, would run to a viscos- 
ity of 10,000,000.) 

“A 15 cm. flat, 23 mm. thick, was very 
finely marked with radial grooves 4 cm. long, 
using a tungsten carbide pencil (Figure 2). 
The grooves were made in a lathe chuck, in 
triplicate, by drawing the spring-loaded pen- 
cil outward between guides, using kerosene 
as a lubricant. After many trials, smooth 
grooves were cut, the depth of which could 
be measured along the circle A, using the 
fine adjustment of the microscope, which 
could be read to 0.001 mm. Also, the thick- 
ness of the disk could be measured at B, 
using a micrometer calipers graduated to 
0.01 mm. and readable to 0.001 mm. 

’'it was assumed that surface flow would 
be proved if a scries of grooves of a given 
depth could be obliterated before the disk 
thickness had been decreased by a similar 
amount. Such proved to be the case. 

“A typical pair of cases follows: (Each 
meastirement was repeated ten times, 24 
lioiurs after last polishing period, at a con- 
stant temperature rt rC. and the average 
value reported.) 

A. Ifard pitch, S% rouge suspension, 2 
meters pet min. Pressure, 0,3 Kg./ sq.cm. 
Eadit wet dried. 

3 fcooves, av. depth 0.023 mm. obliter- 
ated in 22 wets. Thickness change 0.008 


B, Hard pitch, 157o rouge, 2 M./min., 
0.02 Kg/sqxm*, no wets dried. 

O 4 HI mm. grooves obliterated in 60 wets. 
Thl<^eas change 0007 mm. 

**The above trials, among many others, 
y«ra repeated three times, with results of the 
same order of magnitude. 

“The writer draws the following conclu- 

sionaJ 

1. Surfaee flow does occur during pitch* 

polhilUhg. 

is, at the same time, planed 

3 , Ondea the aifual conditions of Agar* 
fad preaottwi «t<l *bick rouge mix* 

, ii^f ^be 

, pdUsking coh-* 


is niaiked and per^ 


beeomei 
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cobalt steel magnets. Stable lubber line, wide space gradua- 
tions. Independent compensation for N S and £ W takes care of 
local magnetic disturbances permitting close adjustment very 
quickly and easily. 

All at fraetleN ol ortgliMit cost ($40. to $140.) 
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prox. 4 diain. Wt. 2 lbs. S6.()0 

(2) Gun metal finish, tube J%" by 15^". 
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II. S. Army Compass 

Made by Sperry Gyrosoopo Co. 
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ropulur w’lth Bcl- 
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readers, who have 
ordered many Tast- 
ed Timekeeper. 17 
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Htalnlesa steel case 
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course. 1 Year 
guarantee List 
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List 

$ 17.00 


Folding ihxk to slip Into her Chilstmss stocking 
Oenuliie grain leather In red. green, black, brown 
blue, pig-shade. Stunning gift with 7 Jewel Swiss 
movement. Guaranteed List $17' Great value at fll 00 
725 . . . Finer quality gold- tooled leather ease, same 
movement, 120 List: price $14 00. 7U-A Same with 
alarm, 8-day movement. 125 value . . . $17 50. 


BRONZE 

BEAUTY 



Simple design makes this clock suitable for conserva- 
tive or modern surrwindtngs Bronsce finish frame with 
circular, brushed copper dial. Impressive life-time gift 
at a aavlng with fine Swiss, 7 Jewel movement. Cash. 
Check, or M.O. List $25, less SOVr. Other models to 
$00. lest gO'L Ask for pamphlet. 

ARISTO IMPORT CO.. Inc. 

630 Filth Av#„ Now York 
RADIO CITY 
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Picture Whiting of Texas Indians* by A.T. 

jRckson, field archeologist, is a collection 
of piclographs, with di*c«»sion. University 
Publications, The University of Texas, Aus- 
tin, Texas, — -Cratis, 


The Itinerant Piiotocraphfb, by George 
H. Chappell, 18 a 32 page pocket-size book 
that oul lines briefly but concisely the busi- 
ness of making money with a camera, while 
at the same time enjoying the fruits of travel. 
Business melhocls, equipment, various phases 
of activity — all are covered in straight-for- 
ward manner. Order direct from George H, 
Chappell, Schoenig and Company, Inc., K 
East 42nd Street, New York City.— Regular- 
ly 50 cents. Special to Scientific Ameriran 
renders, 25 cents. 


.Soil Mechanics Afflied to Highway En- 
gineering IN Ohio summarizes the hi‘<- 
tory and procedure of this work, from the 
efforts of pioneers down to present practice. 
Purposes, importance, and methods of in- 
vestigation and treatment are discussed. Es- 
sentially this bulletin is a manual for high- 
way engineers and those who are particularly 
interested in belter highways. Bulletin 99. 
Engineering Experiment Station, Ohio State 
University, Columbus, Ohio. — 50 cents. 


Boulder Dam Power is a pictorial presen- 
lalion of facts and figures regarding 
Boulder Dam and its equipment, with par- 
ticular emphasis on the electrical generators 
and power distribution apparatus. General 
Cable Corporation, 420 Lexington Avenue, 
New York City. — Gratis, as long as limited 
supply lasts. 


Synchro-Sunlight Photography with 
Kalakt is a small folder which describe*^ 
some of the advantages which the amateur 
photographer can obtain by the use of photo- 
flash bulbs for outdoor photography. The 
Kalart Company, 915 Broadway, New York 
City. — Gratis. 


Hadio World-Time Indk.ator Gadget is a 
circular ‘‘slide-rule” type of device which 
shows at a quick glance the exact time for 
any radio program or news event in any 
part of the world. Readings are given for 
standard, daylight-saving, or Greenwich 
mean time. The device also indicates the 
number of hours difference between any two 
given cities. Printed in colors, 5 by 7 inches 
in size. Radio & Technical Publishing Co., 
45 Astor Place, Dept, 55, New York City . — 
50 cents. Illustrated circular free upon re- 
que.%t. 


American Hardwoods and their U»es is a 
76-page pamphlet designed to present in- 
teresting facts and practical knowledge re- 
garding American woods. Describes means 
of identification and the principal uses, prop- 
erties, and grades of woods; reviews the 
hardwood industry as Well as domestic and 



Jr., F.RJP.S^ is a c^preibeivHYfi tUsmis- 
aion of current filter knowledge and a reliable 
guide for both the novice and the advanced 
photographic worker. Contains practical in- 
formation on all types of filters, some of 
them not generally familiar, and includ«-^s 
such helpful subjects as the care of filters, 
the use of the lens shade, filter factors and 
other useful filter data. Filter types dis- 
cussed include gelatin, cemented, solid glass, 
monotone, U. F., yellow, green, red, and spe- 
rial-effect fillers. H & K Publications, Stam- 
ford, Conn . — 75 cents. 


The 75th Anniversary Number ok “The 
Army and Navy Journal” is an out- 
standing anniversary issue of 130 pages. It 
contains about 75 articles on every phase of 
Army, Navy, and Air Corps work, constnic- 
tlon, status, and history. Army and Navy 
Jourmd, 1701 Connecticut Avenue, N. IP.. 
ITashington, D, C. — $2.00. 


Mt-Scofe describes equipment for geophys 
ical prospecting, designed to locate bur- 
ied treasure and metals at varying deptlui 
below the surface of the ground. Prices are 
given. R. Burton Rose, IIHH Cristina Avenue, 
San Jose, California. — Gratis. 


Kamou.s Trees, by Charles E. Randall and 
D. Priscilla Edgerton, contains descrip- 
tions of many of the oldest and largest trees 
in the United States a» well as in other parts 
of the world. It also deals with the historical 
connection between trees and a number of 
noted persons. Miscellaneous Publication 
295 of the U. S. Department of Agriculture. 
Superintendent of Documents, Washington, 
n. C. — 15 rents (coin). 


Puoj’ANE, Butane, and Related Fuels, by 
E. R. Weaver, describes the composition, 
manufacture, properties, and methods of di*.- 
tribution of these fuels which are fiiiding 
wide markets today. A tabulation lists the* 
trade names of a large number of “bottled” 
gases, together with their manufacturers ami 
their fuel typc.s. Circular C 420, U. S. De- 
partment of Commerce. Superintendent of 
Documents, Washington, D. C . — 5 vents 
(min). 


SOYREAN.H, THE WONDER FoOD, by N. A. 

Ferri, M.D., is a 62-page pocket-size book- 
-ijet which gives a complete resume of the 
numerous uses to which soybeans can be 
put, with particular attention to their role in 
food. A group of special recipes using soy- 
bean products includes waffles, bread, muf- 
fins, icing, omelettes, soups, and so on. 
Bruce Humphries, Inc., 366 Stuart Street, 
Boston, Massachusetts. -^-25 cents. 


Real FicimES is a single folded sheet which 
offers definite proof that welUmanaged 
farms in relatively poor price years can re- 
turn an income that is comparable with that 
of any investment of equal safety* Elmers 
National Company, 383-396 Rrandeis The- 
atre Building, Omaha, 





Trade Mark, and Related Legal Proceedings That 
May Have a Direct Effect on Your Business 


By ORSON D. M U N N, Litt.B., IL-B., Sc.D. 

New York Bar 
Editor, Scientific American 


Detective Stories 

D etective stories were involved in the 
defense of a recent suit for trade-mark 
infringement. The plaintiff in the suit was 
engaged in the business of selling men's 
clothing at retail under the trade mark 
•‘Finchley” and it was established that the 
plaintiff had used the trade mark for many 
years. The defendant had recently com- 
menced to use the trade mark “Fay Finchley” 
on women’s clothing and the plaintiff charg- 
ed that defendant’s actions constituted trade- 
mark infringement. The Court concluded 
that the use by the defendant of the trade 
mark “Fay Finchley” on women’s wearing 
apparel constituted infringement of the 
plaintiff’s trade mark “Finchley.” 

In the course of the proceedings it was 
argued in behalf of the defendant that the 
defendant selected the name “Fay Finchley” 
because he had “read in numerous detective 
story magazines of Finchley Common, lo- 
cated outside of London, the favorite haunt 
of the notorious bandit, Dick Turpin.” 

In its opinion the Court referred to this 
argument, stating: 

“Whether the activities of the latter (Dick 
Turpin) suggested the appropriation of 
which the plaintiff complains, is not the sub- 
ject of discussion in the defendant’s brief.” 


Procrastination 

C OPYRIGHT law is purely statutory and 
one seeking the protection of the law 
must comply strictly with the statute. To ob- 
tain a copyright on a published book the 
book must first be duly published with proper 
notice of copyright affixed thereto. The 
statute provides that thereafter two copies 
must “be promptly deposited in the copyright 
office or in the mail addressed to the register 
of copyrights.” The statute further provides 
that until this provision is complied with no 
action or proceeding shall be maintained for 
Infringement of the copyright. 

In a recent case the publisher of a monthly 
magazine had affixed notice of copyright to 
one of the issues of the magazine but had 
failed to deposit the copies with the register 
of copyrights until after a lapse of 14 months. 
In the interval between tbe publication of 
the magazine and the deposit of tbe copies a 
book publisher published a book containing 
material substantially identical with an 
article appearing in the magazine. After the 
magazine publisher had deposited the copies 
with the register of copyrights he brought 
suit for copyright infringement against the 
bank i^ublisher. 

, Itibe publ]sli«T of tjbe book contended that 
a^asiiie publisher had failed promptly 
1<^;h!jiposit copies of the magazine with the 


register of copyrights as required by law and 
that he was barred from bringing suit. The 
(Jourt pointed out that the purpose of the 
requirement of deposit was to enable pub- 
lishers to determine whether they were in- 
fringing any existing copyrights. Since the 
hook was published prior to the deposit of 
copies and since the delay in depositing the 
magazine copies was really substantial the 
Court held that the magazine publisher had 
failed to comply with the slaliite and was 
deprived of his remedy. 


Converted Converter 

T he uninitiated may have difficulty in 
distinguishing between a manufacturer 
and a converter of textile fabrics. Apparent- 
ly, however, there is an important distinction 
in the textile industry. A converter is a per- 
son who purchases textile fabrics from a 
manufacturer and then sends them to an- 
other concern for finishing, bleaching, dye- 
ing, or printing. 

In a recent case a Federal Court affirmed 
the right of the Federal Trade Commivssion 
to order a converter to cease and desist from 
even indirectly indicating that he was a man- 
ufacturer. In the case in question a con- 
verter had been engaged in business for 
many years under a name which included 
the words “Mill Manufacturing Company.” 
The Federal Trade Commission contended 
that the words “Mill” and “Manufacturing” 
indicated that the converter maintained a 
mill and was engaged in manufacturing fab- 
rics. The Commission found that the pur 
chasing public preferred to purchase fabrics 
directly from a manufacturer or mill as dis- 
tinguished from a converter and that ac- 
cordingly the converter was misleading the 
public and obtaining an unfair competitive 
advantage. To correct this the Commission 
issued an order requiring the converter to 
cease and desist from using the words “Mill” 
and “Manufacturing” in its name. 

On appeal to a Federal Circuit Court of 
Appeals, the Court reviewed the findings of 
the Commission and held that the Commis- 
sion was authorized to guard the public 
against dangers arising from misleading 
names. In the particular case, however, the 
Court pointed out that very little business 
was done with the purchasing public and 
that most of the merchandise was sold to re- 
tailers or to garment manufacturers.who were 
well aware of the nature of the converter’s 
httainess. The Court then stated that the con- 
verter’s name had been used in good faith 
for many years and was ’of excellent repute. 
Under the circumstances the order of the 
Commission was considered too drastic and 
it was modified so as to permit the use of the 
words “Mill” and “Manufacturing” but so 
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as to require the convi^er to place after its 
name the statement: “Converters, Not Manu- 
facturers, of Textiles.” 


Author by Proxy 

T he interpretation of the word “author” 
was involved in a recent suit for copy- 
right infringement involving a music publish- 
ing company who had hired a musician to ar- 
range certain musical compositions. The com- 
positions thus arranged were copyrighted by 
the publisher. Thereafter the musician died 
and, upon the expiration of the copyrights, 
his son renewed them. The copyright law 
authorizes the renewal of a copyright by the 
author if he is living, or, if he is dead, by his 
widow or children. 

In the case in question the renewal of the 
copyright was held to be invalid. The Court 
pointed out that the music publishing com- 
pany hired the musician to arrange the com- 
positions in question and that the word “au- 
thor” as used in the copyright statute in- 
cluded a person who hired another to create 
a musical production. Since the renewal of 
a copyright must be taken out by the author, 
if living, and since the author was the pub- 
lishing company the Court held that only 
the publishing company could renew the 
copyrights. 

This case indicates a sharp difference be- 
tween the copyright and patent laws. Under 
our patent laws an inventor is a person who 
conceives of and completes an invention. A 
person who hires another to make an inven- 
tion is not an inventor. As seen above, under 
our copyright laws a person who hires 
another to create or compose a literary, musi- 
cal, or artistic production is an author and 
may copyright the production. 


Contempt Disclaimed 

HERE a claim of a patent has been de- 
clared invalid by a court of competent 
jurisdiction it is necessary for the patentee to 
hie in the Patent Office a disclaimer of the in- 
valid claim within a reasonable time after 
tlie adjudication. This principle of patent 
law was recently invoked to protect a de- 
fendant from being adjudged in contempt of 
court. Suit had been brought by a patentee 
against an infringer. The Court had found 
one of the claims to be valid and infringed 
while the remaining claims were declared 
invalid. Pursuant to its findings the court 
issued an injunction restraining the defend- 
ant from infringing the valid claim. 

Approximately ^ months thereafter the 
patentee charged that the defendant violated 
the injunction and instituted proceedings to 
have the defendant adjudged in contempt of 
court. The defendant pointed out that the 
court had previously held all of the claims 
with the exception of one to be invalid and 
that even though 20 months had elapsed be- 
tween the adjudication and the institution of 
the contempt proceedings the patentee had 
not filed a disclaimer of the invalid claims. 
It was argued by the defendant that the plain- 
tiff had not hied a disclaimer of the invalid 
claims within a reasonable time and accord- 
ingly could not enforce its patent rights. The 
Court sustained the defendant’s contention 
stating: 

“Considering all the factors involved, I 
am of the opinion that plaintiff has allowed 
an unreasonable time to elapse without tak- 
ing advantage of the disclaimer act * * * 
and the patent has therefore become void.” 
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NEW REMINGTON NOISELESS 
PORTABLE asuttuas 




MONEY RACK MUARANTEE. 

10-0AY rwif YRiAL om 

A T LAST! The famous Bemington 
Noiseless Portable tha^ speaks, in 
a whisper is available for as little as 
10c a day, Her^ is your opportunity to 
get a real Remington Noiseless Porta- 
ble factory guaranteed. Equipped with 
all attachments that make for complete 
writing equipment. Standard keyboard. 
Automatic ribbon reverse. Variable line 
spacer and all the conveniences of the 
finest portable ever built. PLUS the 
NOISELESS feature. Act now while 
this special opportunity holds good. 
Send coupon TODAY for details. 

YOU DON'T RISK A PINNY 
We send the Remington Noiseless Port- 
able direct to you with 10 days’ FREE 
trial. If you are not satisfied, send it 
back. WE PAY ALL SHIPPING 
CHARGES, 


GREATEST TYPEWRITER 
BARGAIN IN 10 YEARS 


liDBKine « machine that 
apeak* In a v^hhper... 
that nan tiardly be 
heard ten feet away. 
You can write in a li> 
brary. a alck room, a 
Pullman berth without 
the Bllghtest fear of 
dlaturblng others. Apd 
In addition to quiet its 
I u p e r b performance 
literally makes the 
words seem to flow 
from the machine. 


Xqulpped with all at' 
tarhmcnta that make 
for complete writing 
equipment, the Reming- 
ton Noiseless Portable 
produces manifolding 
and stonrlt cutting of 
exceptional character. 
Furnished in black with 
shining chromium at- 
tachments. Find out 
about this spct'Ul offer 
without obligation. 
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